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The Jiffy Game has existed, as a manual war game, since the late 1960's.
In its early stages, the game was compietely manual; and correspondingly, its
assessment methodology was simplistic, based on the firepower scores of a few
key weapon systems, In late 1973, USATRADOC estabtished the Scenario Oriented
Recurring Evaluation System (SCORES), the standard scenario development :
process to be based on the Jiffy Game. With the advent of SCORES, it was
recognized that the simplistic, firepower score-driven Jiffy Game, although
responsive, was not of adequate resolution to produce the guality product
expected from SCORES, Thus, the Jiffy Game underwent major methodology
modifications, which allowed the gaming of the complete spectrum of conven-
tional weapon systems and upgraded the assessment methodologies to use weapon
characteristics instead of firepower scores as the basis for assessments,
However, as the level of detail increased, the number of manual calculations
and the amount of data required to make the calculations also increased.
Finally, it became necessary to automate the assessment calculations to
maintain the Jiffy Game's responsiveness, The automation process was -
completed in May 1975, This methodology was developed principally by MAJ
Karl Lowe, assisted by LTC Tom Buff, MAJ Ken Nash, and MAJ Bob Riddick, and
was documented in July 1975 with the publishing of the USACACDA SCORES
"JIFFY" War Gaming Methodology.

In the fall of 1975, as a quality assurance measure, the Jiffy Game
methodology was subjected to sensitivity analysis. A Jiffy Game improvement
program was initiated as a result of the analysis, The improvement program
consisted basically of three tasks. First, the assessment methodology
needed further modification and improvement in certain areas, Second, the
capability to maintain on computer files a hierarchy of units consistent
with the overall gaming methodology was to be added to the Jiffy Game.
Finally, detailed documentation of the revised methodology and all supporting
computer programs was to be published., This report was produced as a result -
of the improvement program as a portion of the Jiffy Game documentation,

The authors of this report wish to acknowledge the SCORES war gaming staff
of the Combined Arms Combat Developments Activity (CACDA) who served as
consultants during the preparation of this reﬁort. Special thanks are given
to Mrs, Elizabeth Etheridge who served as technical editor for this report
and to Miss Laura B. Weishaar who typed the report,




apadintas 3, ? o SRS L i b N —— - -

; ;

y )

! 3

¥ )

! 2

; |

I3 I3

i 1

£ :

¥ {

{ !

; i

{ i

l 1

i {

i ‘ i

ABSTRACT
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[

This report is one of a set of threp reports produced to |document the
automated features of the Combined /Arms Combat Bevelopmenits Activity (CACDA)

"Jiffy" war gaming process. This process was developed th support the éf
USATRADOC Scenario Oriented Recurrfing Evaluation System (3CORES) scenario o
development and force evaluation gfforts.. This report cogsists of descrip- : -

tions, logic flow diagrams, and thie FORTRAN code for all ghe programs and

routines associated with the "Jiffy" war gaming process. |The other two

reports in the set are the CACDA {Jiffy War Game Technical Manual and the - 2
CACDA Jiffy War Game Users Manu£1. The technical manual tonsists of two o
parts, Part 1 contains the methodologies used in the autofated routines of 3
the Jiffy Game, the computer model run in support of the CACDA "Jiffy" war

gaming process, and an unclassified data base. Part 2 conflains all

classified data and its sources’ used in the Jiffy Game duriing secure =
production runs. The users manual contains a discussion of: the manual B
aspects and the automated features of the gaming process and also presents
an unclassified sample run. ‘ i
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CACDA JIFFY WAR GAME
PROGRAMMERS MANUAL

1. SCOPE. This manual was prepared to document the computer programs
associated with the CACDA "Jiffy" war gaming process. The documentation of
each subroutine, program, and overlay includes a disc'ssion of the “unctions
performed by the routine, a logic flow diagram, a 1ist of variables, and a
listing of the FORTRAN code of the routine.

¢, GENERAL. The interactive programs and data files that support the CACDA
"Jiffy" war gaming process reside in permanent file storage on the Control
Data Corporation ?CDC) 6400/6500 multiprocessor computer located at Fort
Leaverworth, Kansas. The programs are written in FORTRAN and are machine
dependent due to extensive use of CDC Extended FORTRAN file handliiy
features, There are basically two groups of programs that support the CACDA
"Jiffy" war gaming process:

* a set of four programs that create and maintain the files necessary for
force structure generation

- the Jiffy Game program.
The four force structure generation programs are small programs that allow

the gamers to build interactively a hierarchy of files based on the Army's
concept of Tables of Organization and Equipment (TOE) with which they can

gererate task organized forces for combat assessments in the Jiffy Game,
The Jiffy Game operates on these forces and determines the number of
personnel casualties and weapon system losses each force suffers in combat.
In addition, the Jiffy Game generates a file containing a history of the
forces and the losses they incurred for the combat it has processed,

3. FORCE STRUCTURE GENERATION PROGRAMS.

a. General, A hierarchy of four interactive programs has been developed
to provide nontechnical military personnel with the capability to develop
systematically a set of data files from which they can generate task :
organized forces for assessment evaluation in the Jiffy Game, The foree
structure generation is based on the US Aray TOE standard vequirvements codes
(SRCs). The SRCs define the types and quantitics of weapon systems found in
specific subunit organizations; e.g., an infantry squad or a tank platoon,
The first progran of the force generation hievarchy interactively develops a
data base file of SRCs for each force. Since there iy Vittle variation in
the composition of these subunit SRCs, the SRC data base, once cumpleted,
~will be readily available for immediate application to any Jiffy Gune-
supported study. The second of the force generation programs uses the SRC
data base to build interactively a file of the combat units through $pecifi-
cation of a unigue nane and all SRCs that compose each unit, The ilp of -
units is then task organized into higher echelon organizations called parvent




units, A file of the parent units is created interactively by the third
program of the hierarchy. Finally, the information on the SRC, unit, and
parent unit files is consolidated into a file of the forces to be considered
for combat assessments in the Jiffy Game.

b. File Orqanization. The type of filas used in the force structure
generation process and the Jiffy Game HISTORY file are CDC index sequential-
random access files. 1lhese files are created and manipulated by file
handling macros unigue to the CDC operating systems. The files used for this
application are random access files whose keys are contained in the first 20
characters (two words) of the record (the HISTORY file uses 30 character keys).
The keys are arrarged in sequential order in the random access index table,
which ailows sequential, in addition to random, accessing of the records on
the file, The record formats for the four force generation files and the
HISTORY file are illustrated in figure 1. Before any operations may be
performed on these files, they must be created and put into permanent file
storage space, This initijalization process is accomplished through the
execution of a small file creation program, which simply specifies the
parameters essential for proper file definition, The FORTRAN programs for
the creation of all five index sequential-random access files are contained
in appendix A to this volume, .

c. Program Descriptions.

(1) SRC program. The SRC program interactively builds the TOE SRC
data base file, As noted above, this file is an indexed sequential-random
access file, Each record of the SRC file contains an SRC identification
word (1 to 10 alphanumeric characters) and up to 22 groups of weapon system
item codes (Technical Manual, Part 2, Appendix A, table A-1) and the quantity
of each type of weapon system assigned to the SRC. The format of the records
of the SRC file is illustrated in figure 1(a). In addition to creating the
SRC data base file, the SRC program has the capability to review any SRC
that exists in the data base, add new SRCs to the file, change the quantity
and/or type of personnel or weapon systems in a given SRC, delete specified
SRCs, and Tist all SRCs with the quantity and type of weapon systems and
personnel found in them, A logic flow diagram of the SRC program is provided
in figure 2, A listing of the program code and a list of the program
variables is contained in appendix B to this volume.

(2) UNIT program, Execution of the UNIT program is the second step
in the force structure generation process, The UNIT program accesses the
information stored on the SRC file and defines the combat units to be gamed,
The program builds an indexed sequential-random access file whose records
correspond to the combat units, The format of the UNIT file records is
given in figure 1(b). Each record contains the unit name (1 to 10 alpha-
numeric characters) and up to 22 valid SRCs (the SRCs must exist on the SRC
file). The SRCs specified with a unit correspond to the subunit organizations
that compose the unit. For example, the SRCs specified for a tank company
could possibly be a tank platoon SRC (specified three times) and a tank
company headquarters SRC. In addition to building the UNIT file, the UNIT
program has the capability to review the SRCs in a unit already on file, add
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BE REVIEWED |

/LIST OF THE
WEAPONS AND
JHEIR QUANTITIES
OR THIS SRC

Figure 2. SRC prograr: logic flow
diagram (continued).
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YES 4’<:::)

THE SRC AND
ITS WEAPONS
& QUANTITIE

ARE PUT ON

SRC FILE

Figure 2, SRC program logic flow diagram (continued).
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ENTER SRC TO
| BE_CHANGED

MESSAGE
SAYS SRC
NOT ON FILE

ENTER NUMBER |
OF WEAPONS TO
B )

ENTER WPN/QTY
IN ORDER UNTIL

ALL ARE
ENTERED

MESSAGE TELLS
WHICH WPNS WERE
NOT FOUND, THAT

ERE ALL
WPNS SPECIFIED

N TQE SR, EY WERE ADDE
YES
E PRESENT THE WPNS NOT
SRC 1S REPLA- FOUND ARE IN-
e CED WITH THE  SERTED INTO THE
NEW SRC WPNS WORKING STORAGE
[ AND QTYS AREA

Figure 2, SRC program logic flow diagram (continued),
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FNTER SRC TO
| BE DELETED

YES “.(:::)

ENTER TOTAL
-« -INO. OF WEAPON
TO BE DELETED

THE ENTIRE SRC
IS DELETED FROM
THE SRC FILE

ESSAGE -
TELLS WHICH) -

ENTER WEAPONS
TO BE DELETED

P

THOSE WEAPONS
BOTH SPECIFIED
ND IN THIS SRC

ARE. DELETED

Figure 2. SRC program logic flow diagram (continued).
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A RECORD
] OF THE SRC
FILE IS

READ

END OF FILE
REASHED

=)

NO

HE SRC IS
DISPLAYED WITH
ITS WEAPONS &
THEIR QTY'S

Figure 2, SRC program logic flow diagram {concluded),




more SRCs to a unit already on file, delete specified units, delete particular
SRCs from specific units, and 1ist all units with their SRCs, A logic flow
diagram of the UNIT program is contained in figure 3. A listing of the
program code and a list of the program variables is contained in appendix C

to this volume,

(3) PARENT program. The PARENT program is the third part of the
force structure generation process. The PARENT program is the tool with
which the military gamers can task organize interactively the combat units ®
_previously defined on the UNIT file into a file of higher echelon organiza-
tions, or parent units. The parent units are created by the program with
the definition of a unique parent unit name (1 to 10 alphanumeric characters)
and the specification of up to 18 valid units within its organization, The
format for the records of the PARENT file is illustrated in figure 1(c).

In addition to creating the PARENT file, the program may be used to review
the units of parent units already on file, add new parent organizations to
the file, add new units to existing parent units, delete specified parent
units, delete given units of specific parent units, and 1ist all parent
organizations with their subordinate units., A logic flow diagram of the
PARENT program is presented in figure 4. A listing of the FORTRAN code and
a }ist of the PARENT program variables are contained in appendix D to this
volume,

(4) FORCE program, The FORCE program, the final step in the force
structure process, interactively creates a file of the forces to be assessed
in the combat routines of the Jiffy Game. The FORCE program consolidates
the information defined on the files in the previous three steps of the
process. The FORCE file consists of records for each unit of both forces,
The format of the records of the FORCE file is presented in figure 1(d),

The first 10 words of the record define the unit and its combat environment,
Although some of these parameters (sector, critical incident, combat
intensity) are redefined in the Jiffy Game during the actual gaming, the
first 10 words are initialized in the FORCE program., The remaining 80 words
(words 11 to 90 on the record) contain the quantity and indicate the type of
_ weapon system in the unit, The position of the word denotes the type of
weapon system (item code equals record word number minus 10), The value of
the word is the quantity of that type of weapon system, Besides generating
the FORCE file, the FORCE program provides the capabilities to add units of
a specified new parent unit to the force file using the information stored in
the other three files, delete all the units of a specific parent unit from
the file, chan%e the unit effectiveness of any unit on the file, and list all
parent units with their subordinate units and their corresponding quantities

of weapon systems, It should be noted that when a unit is added to the file,
the gamer is asked to input its unit effectiveness, which is the percentage
of a unit's existing firepower score compared to its 100 percent firepower
score, The number of each type of weapon system Yoaded into a unit equals

the number of that weapon allocated to the unit at 100 percent strength multi.
plied times the unit's effectiveness. For example, if a unit had 16 tanks at




(obed 3xau panuijuo)) ‘weubeyp Mops 2460| wesboad 1INA "¢ 24nbig

g J v d
(314193dS: (31413349 031413349 03141334 (31313348 315123345
/] a "

3}

$92404 J43y30uY [ uaAlg 5]
23epdn oL 3ue 9 159p0) U043y
. 30 1517
! ! : 3 ‘ ,
1

NOILIV ¥3IN3




ENTER UNIT TO
BE_REVIEWED |

MESSAGE
SAYS THIS UNIT
NOT ON FILE

LIST OF
THE UNIT AND
ITS SRCS

Figure 3. WIT program logic flow diagram
, (continued).




ENTER UNIT
TO BE ADDED |

YES

WAS END
ENTERED?

[I‘ isor] |

NO
' ON FILE AND
0T ADDED
THE UNIT AND)
ITS SRCS ARE
PUT ONTO THE
UNITFILE
3
Figure 3, UNIT program logic flow diagram (continuéd).
13

T, L ST W 3"




AAA

ENTER UNIT TO
| BE CHANGED |
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Figure 3. UNIT program logic flow diagram (continued).

v 14




ARE ALL
HESE SRCS ON
E SRC FILE

THE SRCS WHICH
WERE NOT ON THE

SRC FILE ARE STORED

IN BBERR AND
NN=THE NO. OF THEM

E UNIT RE-
CORD IS REPLA
CED WITH IT-

SELF PLUS THE
SRCS REMAIN-

ESSAGE TELLS
WHICH SRCS WERE
ALREADY PRESENT

IN UNIT

- /MESSAGE TELLS\

» WHICH SRCS WErEl
o NOT FOUND ON | -
NSRC FILE 4

Figure 3, UNIT program logic flow diagran
: (continued) . :

15




ENTER UNIT TO
| BE DELETED

WAS END
ENTERED?

ENTER NO. OF
SRCS TO BE

THE ENTIRE
ENTERED? . . _ UNIT IS DELETED
FROM THE UNIT FILE

ESSAGE SAYS
HIS UNIT NOT
O FILE

MESSAGE TELLYS

WHICH SRCS WERE
NOT FOUND ENTER SRCS TO

_BE DELETED

THOSE SRCS NOT

IN UNIT STORED

IN AERR, OTHERS
ARE DELETED

Figure 3. UNIT program logic flow diagram
(continued).

16

it et iy bt e R U BB B i e ST w1 AL T 1 B iy et
X Likiein) o 2 h ) °




Figure 3. UNIT progrém logic flow diagram (concluded).
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Figure 4, PARENT prOgram logic flow diagram

19




ENTER PARENT
T0 BE ADDED

MESSAGE
SAYS PARENT
IS ALREADY

ON FILE

< 10 //Af,/’is
S HIS UNIT

0
~ENTERED? N FILE AND
0T ADDED

YES

THE PARENT &
ITS UNITS ARE

PUT INTO THE

PARENT FILE /

Figure 4, PARENT program logic flow diagram
(continued?

20

‘




ENTER PARENT
TO BE DELETED

yes | THE ENTIRE ‘
PARENT 1S
DELETED FROM
THE PARENTFIL

THE PARENT SAYS THIS
ON FILE? PARENT NOT

JOR FILE

UNITS WERE ENTER UNITS
0T FOUND |70 BE DELETED|
THOSE UNITS

RE
ANY OF SPEC® N
IFIED UNITS NOT sggnég ?QREE;R

IN PARENT - OTHERS ARE
G ? DELETED

Figure 4. PARENT program logic flow diagram
(continued?




SR

A RECORD OF/ - |
THE PARENT
FILE 1S/

READ |/

A o 1
ﬁ ~END OF FILE ™\, YES o/ "
. 3 )
| - REACHED N

| S

l NO‘

»

f o THE
| ARENT 1S

——\DISPLAYED )
WITH ITS /

\

Figure 4, PARENT program logic flow diagram (continued).




Ehr 76 e

\

ENTER NO, OF |
UNITS 10 BE

THESE UNITS

VES J ARE STORED 1
"W CERR ARRAY &
MsNO, OF THEM

|

Figure 4. PARENT program logic flow diagram
(continued?

23




0

R THE_UNITS NOT|
ALL THeSE Mo JO) THE INIT- |
\Q{Jﬁ#'ﬂ”f/ STORED IN |
2 : I / BBERR & NN=NO
4 . OF THEM |
3 YES, .
, 3 E PARENT RE-
CORD IS REPLA-
S ED WITH ITSELF
. PLUS THE UNITS
REMAINING
FROM BERR

ESSAGE TELLS
ICH UNITS WERE
ALREADY PRESENT

IN PARENT /

/MESé’A&?
TELLS WHICH . NO
NITS WERE NO

Figure 4, PARENT program logic flow diagram
(concluded). :




100 percent strength and it was specified to be at 50 percent unit effective-
ness, only eight tanks would be loaded into the unit., A logic flow diagram

of the FORCE program is contained in figure 5, A listing of the program code
and a list of the program variables is contained in appendix E to this volume,

4. JIFFY GAME,

a. General, The Jiffy Game is a two-sided, interactive war game that
operates on the FORCE file, the product of the force structure generation
process, and determines the personnel casualties and weapon system losses
incurred by the units of the two forces on the FORCE vile as a result of the
five types of combat it plays: indirect fire, minefields, armor/antiarmor,
dismounted infantry, and attack helicopter/air defense, In additicn to
assessing combat, the Jiffy Game handles other administrative functicns
associated with the war game, such as combat loss apportionment, maintaining
the FORCE file, updating the HISTORY file as required, and outputirg the
statistics of the battles, Tha Jiffy Game is written in FORTRAN and has
utilized some of the features of CDC Extended FORTRAN. The program has been
overlayed to fit into 100k words of core on the CDC 6500 for interactive
process ing, - The CPU processing time under the scope 4.2 operating system
varies with the size of the forces being gamed, but typical times var
- between 10 and 60 CPU seconds per sector of combat gamed, '

- b, ?gc ram Descriptions, A functional flow diagram of the Jiffy Game is
presented in tigure o, e following paragraphs describe gach overlay and

~ subroutine of the Jiffy Game, discuss the functions performed by the routines,

and present their logic flow diagrams, FORTRAN source code listings, and
Vists of program variables. S -

(1) OVERLAY 0. The zero level ovarlay {OVLYO) contains the main . .

program of the Jiffy Game (SUPER) and a few small subroutines, which are

accessed by many of the other overlays, These include INIT, INDEXS, LOSS, .

and DISPLAY, The source code FORTRAN Tistings and lists of the program

 volume,

{a) SUPER, The prlmary function of the main pfbgr&m is to

serve as a control point from which a gamer can branch to the other overlays. . . -}
.. Buring execution the gamer resides at a control point known as the DECISION - -
POIRT. At this point, the gamer has a choice of the nine decisions presented

in table 1, Each gamer decision causes SUPER to branch atcording to the flow
diagram of figure 7 and return to the DECISION POINT (block 6), except =
decision 9, In addition, SUPER perforss the following functions:

. c¢alls INIT for data and array’initialization §b}ock‘1),

I [*4

4, displays the game—instructions,V%f.rquested_(blncks,3.énd
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Figure 5. FORCE program logic flow diagram (continued).
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Table 1. Control point gamer decisions.

Description of Decision

Load forces into a sector
Calculate rate of advance

Assess combat

Apportion combat losses to units
Output battle statistics

Display weapon arrays

Add SRCs to TOE file

Restart at a previously gamed CI

W 0 ~N O v W NN

Update history file - end game
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Figure 7. SUPER flow diagram.
(continued next page)
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Figure 7. SUPER flow diagram (continved).
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Figure 7. SUPER flow diagram (continued).
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Figure 7. SUPER flow diagram (continued).,
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3. inspects the types of weapon systems being played and
determines the appropriate combat overlays to which to branch (blocks 14-35;,

4. accepts input of TACAIR losses, which are determined
external to the Jiffy Game (blocks 18-20),

5. records the forces remaining at the end of a critical
incident on the HISTORY file (blocks 60-64),

6. outputs the cumulative battle statistics at the end of a
critical incident (blocks 56-59, and

7. provides the gamers with the capability to reinitialize
the forces at some previously gamed critical incident on the HISTORY file
(blocks 42-55), The FORTRAN source code for SUPER is provided in figure F-1,
and a list of the program variables is given in table F-1,

et bt Lo Ry e ik
r

(b) INIT. The logic flow diagram for INIT is presented in
figure 8, This routine initializes the arrays in /DATA/ common, Note that
the firepower score array (FPS) is initialized from the classified data array

Pomcherr

(CLDATA), In addition, INIT zeros the SHOTS array and initializes the word 3
packing array variables (PACK). The source code for INIT is provided in 3
figure F-2, A1l the program variables used in INIT are common variables, and ;
they are defined in table F-1, é
(c) INDEX5. This routine is a subfunction that calculates a
one-dimensional subscript from a five-dimensional variable, The flow diagram
for INDEXS is given in figure 9. The FORTRAN source 1isting is contained in O
figure F-3, A list of the program variables used in INDEX5 is provided in 3
table F-3, 3
(d) LOSS. This subroutine is used to subtract weapon systems 3
lost in the combat assessment routines from the weapon system arrays for both : i
forces (ELMT), The LOSS flow diagram is presented in figure 10. If the b
%

gamer decides not to subtract the losses from the weapon system array, the
osses are removed from the loss array (ALOSS). This allows the gamer to i
replay the combat, if the original assessment is for the same reason invalid, 3
A list of the LOSS program variables is contained in table F-4, and a FORTRAN 3
source code listing may be found in figure F-4, :

(e) DISPLAY. This subroutine is called during gaming to display , i
the status of specified units and parent units, The logic flow diagram for .
the DISPLAY subroutine is given in figure 11, The gamer has the option to 3
display a particular unit or all units within a specified parent unit. The i
unit status parameters displayed include the unit effectiveness of the parent \
and subordinate unit(s) and the quantity and type of weapon systems remaining 3
in each unit., The FORTRAN source code for DISPLAY is presented in figure :
F<5. A list of the program variables is contained in table F-5,
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Figure 10, LOSS flow diagram.
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(Continued next page)
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(2) OVERLAY 1, The ROFA overlay (OVL 1) is accessed from the mair
Jiffy Game program at DECISION POINT number 2 (see table 1). The primary
function of this routine is to determine and display, for the sector bein
gamed, the rate of advance of the attacking force; the length of the batt%e;
the total distance covered by the attacker; the maneuver, fire support, and
total firepower scores for each foerce; and the corresponding attacker:defender
firepower ratios. To accomplish this, a number of parameters representing
environmental and tactical military conditions that influence the nature of
the conflict must be input interactively. Since these same factors also
influence the other combat assessments, they are initialized here as variables
in the blank COMMON area; thus, none of the combat assessment overlays can
be accessed until this routine Bbas been executed. The logic flow diagram for
OVLY 1 is given in figure 12, There are no subroutines contained in this
overlay although the INDEX5 function (see paragraph 4b(1)}{c)) from QLY O is
utilized for extracting rate of advance values from the data srray. The
FORTRAN source code for ROFA is given in figure G-1, 2nd the program
variables aré listed in table G-1, _

(3) -OVERLAY 2, Program OVLY 2 (TANK} is the third of the combat
assessment routines called in the main Jiffy Game program (OVLY 0) from
DECISION POINT number 3 {see table 1 and figure 7), In this overlay, :he
losses due to combat involving tanks, other armored combat vehicles, and
antitank weapons are calculated and displayed. The overlay contains no sube
routines but does call the INDEXS function (see garagraph 4b(1){c)) when

~extracting single shot ki1l probabilities (SSKPs) for assessments and also
“the LOSS subroutine (sae paragraph 4b{1)(d)) after the losses have been
- assessed.  The SSKP- data used in this routine reside on the classified
random access file (CLDATA); other data are either contained in the common
aress or-injtialized in the problem itself, The flow diagram for OVLY 2 is
?1ven in figure 13, The TANK routire cycles through a series of nested D0
oops in assessing losses for each possible combination of targets and firers-
for both forces. The gamer inputs a range band index, which initiates the =

- assessment logic cycle, At the end of each assessment cycle, the gamer either e ;

inputs another range band index to continue with another cycle or signals
that the assessments are completed, when the assessments are finished, the
overall results are displayed, the LOSS subroutine s called, and control 5. -
veturned to the SUPER overlay. The FORTRAN source code for QWY 2 is given
in figure H.l, and the progiram variables are listed in table Hl,

, (4} OVERLAY 3. Program OVLY 3 (INFANT) is the fourth combat assesss .
ment routine accessed by SUPER (the main Jiffy Game program) from DECISION
POINT number 3 {see table 1 and figure 7) and is called whenever both forces
contain infantry personnel in the weapon system (ELMT) array, The function
of this overlay is to compute and display the losses incurred as a result of
dismountad infantry combat for the sector being gamed. There are no sub-
routines included within this overlay; the LOSS subroutine of OVLY O (see
paragraph 4b(1){¢)}) is called at the end of the assessments. Figure 14 7
contains the logic flow diagram for OVLY 3. The routine requires a fumber of
interactive ganer inputs, which set the parameters necessary to carry out a
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one-time assessment of ambush and/or conventional dismounted infantry combat
casualties suffered by each force. Following the display of the losses and
processing of the LOSS subroutine, control is returned to SUPER. Program
variables for OVLY 3 are listed in table I-1; the FORTRAN source code is
contained in figure I-1,

(5) OVERLAY 4, Program OVLY 4 is the second combat assessment
routine accessed by the supervisory Jiffy Game program from DECISION POINT
number 3 (see table 1 and figure 7). This overlay consists of a main program
(MINE) and a subroutine (FASCAM), which contain the assessment logic for
attrition due to minefields. The LOSS subroutinc (see paragraph 4b(1)(d))
is also called from the MINE program when all minefield assessments have been
processed, Variable lists and FORTRAN source code listings for OVLY 4 are
contained in appendix dJ.

(a) MINE. The primary function of the MINE program is to assess
and display the losses suffered by the attacking force to minefields =mplaced
manually or mechanically (i.e., conventional minefields). MINE also contains
the control point at which the type of minefield employed is specifiad
interactively by the gamer, At the end of any minefield assessment, the
program returns to this control point; thus, several assessments can be
processed employing the same or different types of minefields before control
is returned to the supervisory program. The logic flow diagram for MINE is
given in figure 15, Only a minimal amount of data is needed to assess mine-
field losses; most of the necessary parameters are set interactively by gamer
inputs. The processing of assessments is terminated from the control point,
after which the LOSS subroutine is cailed and the overlay exited, The
FORTRAN source code is given in figure J-1, and the program variables are
listed in table J-1.

(b) FASCAM. This subroutine of ‘OVLY 4 contains the logic used
to assess losses to minefields composed of scatterable mines (FASCAM). The
subroutine is called from the main overlay program (MINE) whenever the gamer
specifies that a FASCAM minefield assessment is being processed, The logic
flow diagram of FASCAM is given in figure 16, Although the assessment
computation logic is essentially the same as for conventional minefields,
the FASCAM minefields require a different set of inputs and casualty rate
data. The FORTRAN source code for FASCAM is given in figure J-2, and the
program variable list is given in table J-2.

(6) OVERLAY 5, Program OVLY 5 (AHAD) 1s the last of the combat
assessment routines called from the supervisory program (SUPER) at DECISION
POINT number 3 (see table 1 and figure 7)., The purpose of this program is to
determine and display losses resulting from combat involving attack helicop-
ters and air defense systems, The overlay contains no subroutines; the INDEX
5 function (see paragraph 4b(1)(c)) is utilized in extracting helicopter single
shot k111 probabilities, and subroutine LOSS (see paragraph 4b(1)(d)) is called
after all assessments have been made. Both the helicopter and AD SSKP's
are stored in the classified random access file (CLDATA); several unclassified
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data arrays are initiated in the program itself. The OVLY 5 logic flow
diagram is given in figure 17, The program contains two sets of assessment
logic, one for attack helicopter assessments against ground forces and
another for air defense assessments against he?icopters. The interactive
definition of an attack helicopter mission initiates processing of both types
of assessments, which are made for each pop-up of the helicopters in the
attack cell and consequently may be cycled through several times for each
mission. The number of helicopter missions to be assessed for each force is
determined by the gamer; the Red helicopter/Biue air defense assessments are
completed prior to beginning the Blue helicopter/Red air defense assessments.
When all assessments have been completed, the cumulative losses are displayed
for both forces, the LOSS subroutine is called, and the overlay exited,

The QVLY 5 program variables are listed in table K-1, and the FORTRAN source
code is given in figure K-1,

(7) OVERLAY 6. The overlay, OVLY 6, is the first combat assessment
routine called by the supervisory program (SUPER) from DECISION POINT number
3 (see table 1 and figure 7). The overlay consists of the main grogram
(CANNON) and one subroutine (CLGP); the function of OVLY 6 is to assess
losses due to indirect fire weapon systems. The subroutine LOSS (see
para?raph 4b(1)(d)) is also called when all assessments have been made, The
routines require three data arrays from the classified random access file
(CLDATA) in addition to the data initiated within the program itself,
éppengix L contains FORTRAN source codes and program variable lists for

VLY [

(a) CANNON, The main program of overlay 6, CANNON, performs
nearly all the assessments associated with mortar and field artillery fire
and also displays the losses from all indirect fire missions, The logic flow
diagram for CANNON is given in figure 18, The routine requires a number of
gamer inputs to specify the types of indirect fire missions being assessed
and to set parameters that are used in the actual assessment computations,
The program cycles through several nasted 00 loops in making the loss
calculations in order to assess all possible target/firer combinations; this
is done for each force firing at the opposing force and for each phase of
indirect fire combat being assessed. The only ingirect fire assessment not
included in the CANNON routine is for cannon-launched guided projectiles
(CLGP), CLGP missions are available only to the Blue force and are assessed
by calling the subroutine CLGP, The losses resulting from each of three
major phases of indirect fire combat are displayed separately., When all
assessments have been completed, the cumulative losses are displayed, the
LOSS subroutine is called, and control is returned to the supervisory program,
The FORTRAN source code for CANNON is given in figure L-1, and the program
variables are listed in table L.1,

(b) CLGP, Subroutine CLGP is accessed from the indirect fire
program to determine losses of Red weapons to Blue CLGP fire, The logic flow
diagram for this subroutine is given in figure 19, The only gamer input

required is the number of CLGP missions to be assessed; the computed losses
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are returned to the main program and displayed from there as part of the
indirect fire results., Since there is only one type of weapon that fires
CLGP, the routine contains only one major DO loop to assess each possible
target in the Red force., The CLGP program variables are listed in table L-2,
and the FORTRAN source code is given in figure L-2.

(8) OVERLAY 8., SUPRES, the routine that determines the suppression
factors for the attacking and defending forces, is contained in OVERLAY 8.
SUPRES is composed of an array of the suppression factors used in the Jiffy
Game and a few lines of code that access the data and set the suppression
factors for both forces. A list of the program variables and a listing of
the SUPRES FORTRAN source code are contained in appendix M. The program
logic flow diagram is presented in figure 20,

(9) OVERLAY 9. Program OVLY 9 is called from the Jiffy Game super-
visory program (SUPER) at DECISION POINT number 5 (see table 1). This
overlay contains no subroutine nor does it call any external subroutines from
OVLYO. The purpose of the program is to provide hard copy output of the
results for a battle gamed with the Jiffy Game assessment routines. Figure
21 contains the logic flow diagram of RESULT., The routine tabulates the
killer/victim resu?ts from the ALOSS array and the ammunition expenditures
from the SHOTS array. Several tables are created to be output from a high
speed printer, These tables display the cumulative results in formats
determined toi be most meaningful for analyzing and summarizing the outcome
of the battle, The OVLY 9 FORTRAN source code is given in figure N-1, and
the program variables are listed in table N-1,

(10) OVERLAY 10. OVERLAY 10 (FORCE) is the program by which the
gamers manipulate their forces in the Jiffy Game., OVLY 10 is reached by a
ganer response of "1" at the DECISION POINT in SUPER (see table 1), After
the gamer defines the critical incident and sector, he is presented his
choice of the eight force manipulation options in table 2. Upon completion
of all but OPTION O, the gamer is returned to the OPTION point. A response
of "0" loads the weapon systems of all units loaded into the defined sector
and critical incident into the weapon system (ELMT) array for both forces
and returns control to SUPER, The display option (6) provides the gamer the
capability to examine the FORCE file in four ways., The four types of
displays accessible at OPTION 6 are given in table 3, Subroutine DISPLAY is
used for display type 4, The program logic flow diagram for QVLY 10 is
contained in figure 22, The FORTRAN program source code for OVLY 10 and a
gist of the program variables used in the overlay are presented in appendix

(11) OVERLAY 11, OVERLAY N apﬁortions the personnel casualties
and weapon system losses determined in the Jiffy Game combat assessment
routines to the units on the FGRCE file. The pro?ram in OVERLAY 11 1is
named APPORT. The apportionment is based on an algorithm that considers
quantity of losses, number of weapon systems in the unit, and the level of
combat intensity of the actions in which the unit was involved during the

’
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Figure 20. SUPRES flow diagram,
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Figure 21, OVLY9 (RESULT) flow diagram.
(Continued next page)
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Figure 21. OVLY9 (RESULT) flow diagram (concluded).




Table 2, OVLY10 force manipulation options.

Response
Code Option Description

Proceed with assessments

Load units into sector

Remove units from sector
Create a new unit

Adjust weapons in a unit
Attach a unit to a new parent
Display a unit

Delete a unit from FORCE file

~N O 0N B W NN = O
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Table 3. Types of displays.

Type
Display

Information Displayed

Lists all parent
units on FORCE file

Lists all parent
units in defined
sector and critical
incident

Lists all units
attached to a
specific parent
unit

Lists all weapon
systems in a
specific unit or
Parent unit

Parent ID, force designator,
Parent unit effectiveness,
sector and critical incident

Parent 1D, force designator
and Parent unit effectiveness

Parent ID, Unit ID, force
designator, unit effective-
ness, sector and critical
incident

Parent ID, Parent unit
effectiveness, Unit ID,
unit effectiveness,
quantity and type of
weapon systems,
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Figure 22, fORCE flow diagram.
Continued next page)
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Figure 22. FORCE flow diagran {continued).
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Figure 22. FORCE flow diagram (continued).
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Figure 22. FORCE flow diagram (continued).
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Figure 22. FORCE flow diagram (continued).
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Figure 22, FORCE flow diagram (continued).
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Figure 22, FORCE flow dfagram (continued).
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Figure 22, FORCE flow diagram (continued).
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Figure 22, FORCE flow diagram (continued).
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Figure 22. FORCE flow diagram (continued).
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Figure 22. FORCE flow dtagram (continued).

122




NTER PARENT

3
*{ 3

OPEN
FORCE FILE

WITH RIGHT
PARENT 1D

~ YUNIT

25 ‘
ORERE A NOT FOUND®

123




N

27/

ENTER PARENT
ID (PARENT)

.

OPEN
FORCE FILE

"UNIT
NOT FOUND*

i
UNIT="ALL®
e

Figure 22. FORCE flow diagram (continued).
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Figure 22. FORCE flow diagram (continued).
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assessment period. The combat intensity level for each unit in a given
sector during a critical incident is input interactively by the gamers. The
APPORT overlay also compiles the cumulative combat statistics of all sectors
for the entire critical incident. The cumulative loss and ammunition
expenditures are kept on the HISTORY file, The overlay also provides the
gamers with the capability to display any specified parent unit or unit after
the apportionment process by calling the DISPLAY subroutine. Figure 23 is
the APPORT logic fiow diagram. A list of the program variables alonyg with a
listing of the FORTRAN source code is contained in appendix P, table P-1 and
fiqgre P-1, respectively.

(12) OvLY 12. OVERLAY 12 (BUILD) contains a single program, which
is a duplicate of the SRC program (see panagraph 3c(1)). A copy of the SRC
program was included in the Jiffy Game overlays to provide the gamers the
capability to create interactively new units in a force with existing or new
5RCs during actual processing of the Jiffy Game. BUILD allows the gamers to
develop new SRCs. The program logic flow diagram for BUILD is identical to
the flow diagram presented for the SRC program (figure 2). The FORTRAN source
code for BUILD is contained in appendix Q, figure Q-1. The BUILD program
variables are presented in table Q-1.
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(Continued next page)
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Figure 23. APPORT flow diagram (continued).
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APPENDIX A
INDEXED SEQUENTIAL FILE CREATION PROGRAMS

This appendix contains the program code 1ist1n?s of the five programs used to
create the indexed sequential-random access files used in the CACDA “Jiffy"

War Gaming process. The FORTRAN code listings are presented in figures A-l
through A-5 for the SRC, UNIT, PARENT, FORCE, and HISTORY files, respectively.




e

e

e i e 4 ¢ .- 3 o

PROGRAM CREATE(INPUT,OUTSUT) ;
GIMENSION IFITU35),IARRAY(46) Coi

CALL FILETS(IFIT,3LLFN,SLTAPED,SLUSAs TARRAY, SLUNR, %60, 20 460" ;
oSLMRL, 460, 2LKA, TARRAY (1) s 2LKP+042LKLs2843LOKI,2LNO)  * ¢ ° |
CALL STOREF (IFIT,3LERL 100

.
e
..

CALL OPENM{IFIT(3LNENY | Y

CALL PUYLIFIT) ' N

CALL CLOSEM(IFIT) e

STOP 123 . Bt

ENO f:~‘ 2.

’ IR L)

free
W

Figure A-1, Create program for SRC file,
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-
)

Fals!
L’\,’;"Y

PROGPAM CRFATE(INPUT, QUTPUT)

OINENSTON YFIT(35),IARRAY(24)

CALL FILEISCIFIT ILLFN,SLTAPEQ,ILHSAIIARRAY4ILMNR 240y, 2LRL 200,
sILPRL 2409 2LKATAPRAY (1) 2L KP4 04 2L KL 4204 3L0OKI42LNO)

CALL STORFEF(IFIT,3LERL,180)

CALL OPENMUIIFIT ¢3LNEWY

CALL PUT(IFIV)

CALL CLOSEMUIFITY

STOP 123

ENC

figure A-2. Create program for UNIT file.




[]

el

. PRNGRAM CRFATE {INPUT,0UTPYT)
T DIMENSION SFIT(35),IARRAY(20)
E 3 caLt rrLEtscxrrr.sLLrN,surApse.suasu.tARRaV.SLuNR.zot.zLRL.ali.
o3LMIL,200,20LKA, TARRAY (1) 420LKP,042LKL428,3LDKI2LNO) . .
CALL STOREF(IFIT,3LERL,1000 ' ,
CALL OPENMUIFIV,3LNEN) Do
f CALL PUT(IFIT) L
3 CALL CLOSEMIIFIT) L .
4 SYOP 123 e R
£ND g '

Figure A-3, Create program for PARENT file,




PROGOAM CPREATECINPUY L OUTPUT)

DIMENSION TFIT(3=),TARRAY{90)

CALL FILFISCIFIT,3LLFN,SLTAPEQ,3LNSA,TARRAY,3LMNRs9008,2LRL 900,
¢ILMRL 4900, 2LKAy JARRAY (1) 42LKP0,2LKL420843LDKI,2LND) '
CALL STOREF(IFIT,3LERL,100)

CALL OPENMUIFIT,3LNEW)
IARRAY(L)=TARRAY(2)=IARRAY(S)="“INITIAL"

IACDAY(LY=D

TARRAY(3)=*g"

00 10 I=6,90

TAROAY(IV=D

CALL PUT(IFIT,IARRAY+900,IARRAY (1))

CALL CLOSEM({IFIT)

cYoe 123

FND

Figure A-4, Create program for FORCE file.




PROGRAM CREATF(INPUT,OQUTPUT)

DIMENSION IFIT(35),TARRAY(30)

CALL FILEISKIFIT, 3LLFN.5LTAPE9y3LHSA'IARRAYp3LNﬂRoqﬂl'2LRLa’ﬂ.s
e 3LMOL 4906, 2LKAs TARFAY§1) 4 2LKPy 049 2LKLs 30, 3L0KI92LNOY °
CALL STOREF(IFIT,3LERL,1G0})

CALL OPENMIIFIT,3LNEHW)

IAPRAY (1) ="INITIAL"™

TARCAY (2) =" INIVIAL"®

IARPRQAYIZ)="INITIAL"

DO 10 I=k,90

IARRAY(I)=D

CALL PUT(IFIT,TAPRAY,900,IARRAY (1)}

CALL CLOSEMIIFINT)

SvoP 523

ENE

Figure A-5. Create program for HISTORY file,
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APPENDIX B
SRC PROGRAM LISTIN:

A listing of the FORTRAN code of the SRC program with a list of the program
parameters is contained in this appendix. The list of variables is presented
in table B-1. The FORTRAN source code of the program is given in figure B-1,




B e ety

Table B-1, List of variables for SRC program,
Variable Desérjption
ACHG Weapons to change (delete)
AERR Weapons not found to change (delete)
AHOLD Keeps the force type
AJ Quantity of weapon to be added
AM Weapon to be added
AKRAY Work storage array (SRC File)
ARRAY (1) Force type (key)
ARRAY (2) SRC name (key)
ARRAY (3) First weapon on record
ASRC “SRC name specifiedv
ICK Action code
100 Weapon listed
IEND Number of weapons to be changed (deleted)
IFIT FIT array (SRC File)
K Number of weapons not found
j NN Weapon position on record
E NY Answer to question
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Figure 8.1, SRC program code (continued).
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Figure B-1, SRC program code (concluded).
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APPENDIX C
UNIT PROGRAM LISTING
This appendix contains the FORTRAN code and a list of the variables of the

UNIT program. The 1ist of variables is contained in table C-1, The FORTRAN
program is presented in figure C-1.
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Table C-1. List of variables for UNIT program.

. Variable . Description
AERR SRC's already existing in unit
ARRAY Work storage area (SRC File)
ARRAY (1) Force type (key)
i ARRAY 2} SRC name (key)
ARRAY (3 First weapon on record :
BBERR SRC's which do not exist ¢
BCHG SRC's to be added {deleted) 9
BERR SRC's to be added .
\_ ' BFRC SRC not on file 3
3 BHOLD Keszs the force type ;
S ‘ BRRAY Work storage area (Unit File) 3
] BRRAY (1) Force type (key) 4
BRRAY (2 Unit Name (key{ 5
BRRAY (3 First SRC on record 3
BUNIT Unit name specified 3
1 SRC position on record 3
1CK Action code 3
IFIT FIT array (SRC File)
K Number of SRC's not found
N Number of SRC's already existing .
N Number of SRC's to be added 3
NEND Number of SRC's to be changed (deleted) 1
NFIT FIT array (Unit File)
NN Number of SRC's which do not exist
NY Answer to question
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Figure C-1. UNIT program code (continued).
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Figure C-1. UNIT program code {continued).
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Figure C-1. UNIT program code (continued).
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APPENDIX D
PARENT PROGRAM LISTING

Appendix D contains a 1ist of the variables used in and a listing of the
FORTRAN source code for the PARENT program. A 1ist of the program va-iables
is given in table D-1, and the program code is presented in figure D-l.
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Table D-1,

List of variables for PARENT program,

T ———

~Description

Units which do not exist
Units which are to be add.
Work storage area (Unit Fiie)
Force type (Key)

Unit Name (Key

First SRC on record

Units to be added (deleted)
Units already existing
Parent specified

Keeps the force type

Work storage area (PARENT file)
Force Type (Key)

Parent name (Key)

First unit on record

Unit position on record
Action code

Number of units not found

Number of units to be changed (deleted)

FIT Array (Parent File)

Number of units already existing
Number of units to be added

FIT array (Unit File)

Number of units which do not exist
Answer to question
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