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ABSTRACT

The computerized Quick-Reacting General War Gaming System (QUICK) will
accept input data, automatically genervate global strategic nuclear war
plans, simulate the planned events, and provide statistical output

summaries,

QUICK has been progrummed in FORTRAN for use on th~ NMCSSC

CDC 3800 computer system.

The QUICK Progrumming Specifications Manual (PSM) consists of three
volumes: Volume I, Data Innut Subsystem; Volume 17, Plan Generation
Subsystem; Volume III, Simulation and Data Output Subsystems, The
Programming Specifications Manual complements the other QUICK Computer
System Manuals to facilitate maintenance of the war gaming systen.

This volume, Volume II, provides the programmer/analyst with a technical
description of the purpose, functions, gencral procedures, and programming
techniques applicable to the programs of the Plan Gencration subsystem.
This volume is in six parts: Parts A and B provide a description of
the programs which make up the Subsystem:  Parts C through F contain
the associated program listings. Companion documcnts arc:

/7 . [+

GENERAL DESCRIPTION
Computer System Manual CSM GD 9A-67
A nontechaical description for senior management personnel

ANALYTICAL MANUAL
Computer System Manual CSM AM 9A-67 (three volumes)

Provides a description of the system methodology for ‘the non-
programmer analysts

USER'S MANUAL
Computer System Manual CSM UM 9-67
Provides detailed instructions for applications of the system

OPERATOR'S MANUAL
Computer System Manual CSM OM 9A-67
Provides instructions and procedurcs for the computer operators

xi

i, o

H
]
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CHAPTER 1
INTRODUCTION

The QUICK system consists of four functional subsystems: the Data Input,
Plan Generation, Simulation, and Data Output subsystems*, This volume,
Volume I1 of the Programming Specifications Manual, describes the QUICK
Plan Generation subsystem, hereafter referred to as the Plan Generator,
The general concept of operation of the QUICK system and the analytlcal
aspects of the design of the Plan Generator are presented in the
Analytical Manual, Volumec II, Plan Gencration subsystem. A detailed
description of the uscr-input parameters required for operating the

Plan Gencrator is contained in Chapter 3, Plan Gencration Subsystcm,
User's Manual, Volume I1.

This chapter provides a general overvicw of the functions performcd by
the programs of the Plan Generator. Each of these programs is discussed
in detail in a scparatc chapter of this volume. Within each chapter,
the initial sections describe the concept of operation and provide a
description of the input/output files and common blocks associated with
cach program, Subsequent sections of the chapter describe the sub-
routines which constitute the program.

GENERAL DESCRIPTION

The Plan Generator operates using the target system and weapon resources
supplied to it from the indexed data base prepared by the Data Input
subsystem.

The information included in the data base is catcgorized by CLASS (e.g.,
bombers) and by TYPLE within class (e.g., B-52). Fiftecn classes may be
used to describe the targetable-type installations included in the data
base. The data categories currently associated with each target class
are shown in table 1, These classes are identified within the systenm

by referencing the value of the attribute ICLASS, the class number. The
attributes** assigned to the items of ICLASS 1 through 5 and ICLASS 14
define the item not only as a target but include the attributes which
establish its offensive/defensive capabilities and characteristics. In

*The QUICK subsystems are also referenced by the names Input subsystem, i
Plan Generator, Simulator, and Output subsystcm,
**For attribute descriptions, see appendix A,

iz
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! . . .
addition tc these target classes, nine auxiliary data classes are used
to cnter weapoa-type data such as the specific composition of a bomber
payload. The auxiliary classes are idcntiflcq within the system by the
class name shown in table 1. ‘
The Plan Generator is actually a sequence of programs that are ‘executed
in series. Each computer program is a separate processor that resides
by itsclf in the memory of the computer. When a processor has completed
its assigned operations, it writes on tape or disk all information o
that will be required by later processors and then returns control to .
the computer's monitor system. ‘The monitor then calls the next
processor into memory. :

The ihformation that must be transmitted from one proccssor to-the next
consists of two basic types. The first is data required by all processors.
These data, which logically could remain in the memcry at.all times, are
assembled by program PREPALOC and read into a file called BASFILE (or

base file). This file is then read into. memory by each succceding
processor. The sccond type of data is that which is.developed by a
processor as input information fpr later stages. Its transmission via
tape or disk is conventional and requires no particular comment herc.

Figure 1 illustrates the flow within the Plan Generator. The basic input
tape contains a compléte und consistent indexed list of all Red and Blue

game objects. The output of PLANSET for a single run of thc Plan Generator
includes either Blue weapons and Red 'targets for a Blue plan, or alternatively
Red weapons and Blue targets for a Red plan. Thus, two complete runs of the
Plan Generator from the same indexed data base file are ngcessary to provide-
the plans required for the operation of the Simulator. The role of the
various programs within the Plan Generator is as follows.

i | !
PLANSET: ;This program processes the indexed data base and selects
- the offensive system'and target data appropriate for the
plan. In dddition, the program aggregates the offensive
weapons into groups and prepares the target list for
input to program ALOC.

PREPALOC: This program precomputes much of thc information required
by later processors. It organizes the input data for
efficient usc by other components of the Plan Generator.
In addition, it provides capabilities for planning factor
modification and fixed weapon assignment specification.

The basic data manipulated ‘by this program include the
distance and attrition factors for the weapons, the
geographic description of the air defense zones and the
bomber penctration corridors, the weapon characteristic
tables (e.g., warhcad and payload tables), and the target
characteristics. ' '
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Table 1.

QUICK Classes
(Sheet 1 of 2)

TARGET CLASSES

CLASS NAMLE

MISSTLE
"NOMBER
TANKER
DEFCONTR
INTCPTOR
c/C
NUCSTOR
AIRFIELD
NAVAL
TROOPS
COMMUN
MISC

u/t
ABMDEV

DATA_CATEGORY

Offensive missiles

Offensive bombers

Tankers

Defensive command and control
Interceptor aircraft
Offensive command and control
Nuclear storage sites
Airfields

Naval targets

Troops

Communications

Misccellancous
Urban/industrial tarpets

Arca antiballistic missile
(ABM) defense components

(Rescrved for future use)

P



Table 1. (cont.)
{Sheet 2 of 2)

AUXILIARY CLASSES

: CLASS NAME* PURPOSE
: WARHEAD Provides warheod characteristics; e.g., yicld
ASM Provides characteristics of air-to-surface
missiles; ec.g., speed, warhead
» PAYLOAD Identifies weapons and penctration aids
: carried by a missile or bomber
o DBLDATA - Contains iimc-dcpénﬂent destruction-before-
launch (DBL) probability tables
. ZONE Establishes the area of bomber air defensc
zoncs
POINT Provides latitude and longitude for zone,
route, and refucl points _
BOUNDARY ‘ Establishes the boundaries of bomber air

defense zones

CORRIDOR Identifies penetration corridors and
associated attrition parameters

LEGS Defines the penctration and depenetration
route legs

et e e i

*The auxiliary classes are not assigned numbers; i.e,, the attribute
ICLASS is not applicablc to thesc classcs.
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ALOC:

EVALALOC:

ALOCOUT :

FOOTPRNT:

POSTALOC:

PLNTPLAN:

This prugram performs the allocation of weapons to targets.
Using a generalized Lagrange multiplier method, an optimal
allocation is generated subject to scveral forms of user-
input allocation constraints. These constraints include
specification of minimum and maximum desired damage levels,
restriction of weapons to specified subsets of the target
system, and specification of weapons allocated to specific
targets by the user. Within these constraints, the program
generates the allocation which maximizes the expected valuc
destroyed in the taxrget system. Program ALOC is also
referred to as the allocator.

The main function of program EVALALOC is to provide a
summary of the allocation produced in program ALOC and

ts calculate an expected-value estimate ot its results,
In addition, the program has the capability of evaluating
the effect upon the results of variations in input values
for weapon and target paramecters. Program EVALALOC may
be run either before program ALOCOUT or after program
PLNTPLAN.

"ALOCOUT optimizes the location of aim poiats for target

complexes and collects all the strikes asuigned to each
weapon group by the allocator, so that detailed plans

" for each group can be formulatcd by FOOTPRNT and POSTALOC,

This program processes the target assignments and assigns
individual re-entry vechicles to aim points, within a
geographic nattern known as a footprint constraint, for
weapon groups possessing a multiple independently
targetable re-entry vehicle (MIRV) capability,

This program processes the weapon groups, onc¢ group at a
time, and associates the individual strikes with specific
missiles and specific bomber sorties. (For bombers
carrying multiple warheads, several strikes must be
combined in a single sortie.)

This program accepts the basic missile and bomber plans
output by POSTALOC, adds details required by the Simulator,
and finally arranges the plans in the specific format
required by the Simulator (EVENTAPE) or in a convenient
readable form for manual observation (PLANTAPL) or use by
other systems.

T
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INTRFACE

and

TABLE: These programs ar - cial-purpos?2 processors which
provide an interfa. . etween QUICK and other systems
(they provide no output used within QUICK). These
programs extract and reformat data from QUICK-developed
files and output data which can drive the Eveut Sequence
Program (ESP), the Nuclear Exchange MOdel (NEMO), and/or
a NMCSSC damage assessment system such as REST-III or
SIDAC (REsource STatus Damage Assessment Model III, and
Single Integrated Damage Analysis Capability System).

QUICK GENERAL-PURPOSE UTILYTY PACKATE

In addition to the main programs of the four QUICK subsystems, QUICK
employs a general-purpose utility package. This utility package consists
of programs, subroutines, and functions which perform a variety of
support tasks common to two or more system programs. These programs

and routines are discussed in chapters 2, 3, and 4 of the Programming
Specifications Manual (PSM), Volume I, Data Input Subsystem and, where
appropriate, in chapter 1 of the QUICK User's Manual, Volume Il (see
Special-Purpose Utility Routines). Appendix B of this volume contains

a list of the entry points within the utility programs,

The QUICK System Filehandler

The QUICK system filehandler uses a word stream concept of operation.
For the calling program, the filchandler retrieves or sends a stream of
words from/to the input/output (I/0) devices. Thus, the programmer
need never consider the makeup of the logical or physical records on
the tape or disk for filehandler files. Only in the filehandler itself
need the maintenance programmer be concerned with the physical character-
istics of I/0. In the using program, input/output on filehandler

files consists of a word stream, The program merely requests transfer
of a number of words to/from the device. Thus, a description of the
physicul record structure of filehandler files is irrelevant to the
maintenance programmer except when he is maintaining the filehandler
subroutines themselves.




e e, st S (e TS L RGTAIR R

PTG T

All programs of the Plan Generation subsystem use the filehandler in
conjunction with input/output operations. The filehandler subroutines
and their functions are summarized telow. A detailed description of the
QUICK filehandler is contained in chapter 2 of the Programming Specifica-

tions Manual, Volume I.

SUBROUTINE
ALOCDIR
INITAPE
DEACTIV
SETREAD
RDWORD
RDARRAY

SETWRITE
WRWORD

WRARRAY

TERMTAPE

FUNCTION

Initializes disk file directory
Initiolizes filechandler

Removes file name from active list
Prepares file for reading

Transfers one word from file input buffer
to common /TWORD/

Transfers block of words from file inpnut
buffer to user-specified core storage area
Prepares file for writing

Transfers one word from common /TWORD/ to
file output buffer

Transfers block of words from user-specified
core storage area to file output buffer
Terminates files after recading or writing
and releases buffer area for use by other
files

COMPUTER STORAGE REQUIREMENTS

The NMCSSC CDC 3800 computer provides a maximum of 65,534 words of core
storage. Excluding the requirements of the operating system, the core

storage requirements of the prograas of the Plan Cenerator are as follows.

PLANSET , . 55,000%
PREPALOC 50,400
ALOC . 55,800
ALOCOUT . 55,000
FOOTPRNT 48,200
POSTALOC 54,900
PLNTPLAN 45,700
EVALALOC 44,600
INTRFACE 18,.20
TABLE . 13,500

* Decimal words.

e



CHAPTER 2
PROGRAM PLANSET

PURPQOSE

PLANSET preparcs the data files required by the Plan Generator to develop
a plan for one side. It forms wecapon groups, prepares the target list,
computes and normalizes the class value factors, calculates the repre-
scntative attributes for complex targets, and creates the WINFILE

(wecapon input file) and TINFILE (target input file) required by program
PREPALOC. Note that program PLANSET must be processed by program DECLARDS
before being executed,

INPUT FILES

The principal input to PLANSET consists of the indexed data base,
INDEXDB OR INMODDB, generated by program INDEXER or program BASEMOD of the

Data Input subsystem. Several user-option data cards are also accepted,
which specify:

1. Vulnerability data to be used for blast damage calculations

2, The command and control reliability factor for each region in g
the plan

3. A request that missile retargeting be used for all missiles
with reprogramming capability

4, A range multiplier RANGEMOD to be used when determining whether
a weapon is sufficiently within range of a weapon group to be
added as a group member

5. The SIDE for which a plan is to be generated

Y. =8

6., Names of each attacking weapon type

7. The maximum absolute difference in DBL probability MAXDBL that :
is allowed between the first and last weapons of a weapon group :

8. The class name and value of an exemplar target for cach class in K
the current plan

10
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9. The values of the attribute TASK to be given priority when
assigning the lcad target of a complex

10. The alphabetic portion of the values of the attribute DESIG to
be given priority when assigning the lead target of a complex

11. Print options allowing a print of the turget list wecapon
group list, and/or complex target list.

OUTPUT FILES

Program PLANSET prepares the TINFILE (target input file) and WINFILE
(weapon input file) to be used in program PREPALOC. The TINFILE (see
table 2) contains a 29-word block of descriptive information for each
target to be considered in the current plan, The targets are placed on
the TINFILE in a random order which facilitates evaluation of the alloca-
tion process used in program ALOC, The target input file (TINFILE)
includes three types of targets:

1. Simple target: one target element

2. Complex target: several target elements either exactly
collocated or within the lethal radius of a single weapon
(a one-megaton weapon is considered) so that they must be
treated as a single target complex

3. Multiple targets: actually several independent identical
targets such as separate missile silos in a Minuteman squadron
that are close together (relative to the range of the weapon),
but far enough apart that each target element must be treated
as an independent aim point.

Each complex target is represented on the TINFILE in an aggrecgated form
representing the total value of the complex as required by ALOC. This
aggreguted representation on TINFILE is paralleled by auxiliary detailed
target data on WINFILE which jncludes a specific representation of cach
target element as a separale simple target. Similarly each multiple
target is represented on TINFILE by a single representative target (of

: the appropriate multiplicity) as required by ALOC. This representative
target is also paralleled by a list of specific coordinates for each
target clement in the auxiliary target data on WINFILE,

11
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Table 2, TINFILE Format
(Shecet 1 of 2)

MAXIMUM VARTABLE
BLOCK TYPE LENGTH OR ARRAY NESCRIPTION
Header 5 TAPETYPE Run or data base identification
number
DATE Datc of run initiation
IDENTNO Run identification number
TSIDE Side
NTGTS Number of targets in data base
Target Block
2 through 29 TGTNAME Target name
(NTGTS+1) INDEXNO Target index number
DESIG Target designator code
TASK Target task code
CNTRLOC Target country location code
FLAG Target flag code
(= 1 for simple
target
= multiplicity
for multiple
TGTSTATUS1  Target Status:é target element
= complex number
for complex
\ target clement
TGTLAT Target latitude
TGTLONG Target longitude
TGTRAD Target radius
VTQ Total original value of target
M Number of hardness components
H1 Lethal radius first hardness
component (1MT)
H2 Lethal radius second hardness
component (1MT)
FVALH1 Fractional value of first

hardness component




Table 2. (cont.)
(Sheet 2 of 2)

MAXIMUM VARIABLE

BLOCK TYPE LENGTH OR ARRAY DESCRIPTION

NK Number of time components

FVALT1 Fractional valuc of first time
component

FVALT2 Fractional valuc of sccond
time component

TAUL First time compunent

TAUZ Second time component

TAU3 Third time component

IHCLASS Target class name

ICLASS Target c¢lass number

INTYPE Target type name (or number

complex target clements if
class is complex)

TARDEF State of local bomber defense
MISDEF State of torminal missile

defense
MINKILL Minimum ki1l probability required
MAXKILL Maximum kill probability desired
MAXCOST Maximum (weapon cust/target

value) acceptable tc achieve
MINKTLL
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Table 3 shows the format of the WINFILE., It lists 17 scparate hlocks

of information. (The column "BLOCK" includes both a general descriptor
which specifies the type data being output and a common block designator
(shiown parenthetically) which indicates the associated PLANSET common
blocks. The variable/array names shown are thouse associated with this
data in subsequent programs of the Plan Generator.) The first block con-
tains header information which includes the run identification together
with information on the size of the succeeding blocks. The second block
contains the breakpoint tables which refleat the indexed structure of the
game data basc. The next six blocks contain point information which
describes bomber routes, corridors, depenctration corridors, rccovery
bases, and directed refuel areas. The next block contains the descrip-
tions of the air defensc zone boundaries. The tenth block contains
information on complex and multipte targets which augments the target
data contained on the TINFILE; it contains information on each complex
and multiple target element. The next six blocks provide data which
define the offensive force, This includes the warhead, ASM (air-to-
surface missile), and payload tables and weapon system information by
region, typc, group, and basc. The final block contains information on
the tanker units which support the bember force.

CONCTPT OF CIERATION

Four intermediate files may be used by program PLANSET in processing the
required weapon and target data.

1. Intermediate group file (LTGRP): Information pertaining to cach
weapon in a group and to each tanker is written onto the inter-
mediate group file, LTGRP. For cach weapon group element, LTGRP
contains a six-word record in the format of array GRPX (IGRPX)
in common block /3/. For cach tanker squadron (item entwy
in {CLASS three) a 12-word record is written in the format of
array TANK (LTANK) in common block /3/, preceded by a onc-word
cnde.  The code is -1 for tankers which have been preassigned
to refuel areas in the data base, and -4 for those which arc vo
be automatically allocated. The end of file is signalled vy a
single woxrd, ENDGROUP.

2. Intermediate target file (LTTGT): All target data are stored
on the intermediate target file LTTGT. For each individual
target (except elements of multiple targecs), LTTGT contains a
31-word record corresponding to common block /TI/. For cach
multiple target, thers is a record consisting of thc 31 words
corraspording to common block /TH/ followed by, for cach
member target, eight words in the format of array MLTX in
common block /MLTX/. The target data end with a dummy target

14
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BLOCK 1YPE

MAXTMUM
LENGTH/
ACTUAL
LENGTH

tioader

(¥1)

Table 5.

WINFILE Format

(Sheet 1 of 7)

VARIABLE
OR ARRAY

1
(vach)
22 total

TAPETYPE

DATE
[DENTNO
I[SIDE
NRTPT
NCORR
NDPPEN
NRECOVER
NREF
NBNDRY

NREG
NTYPE

NGRoup
NTOTBAS!:
NPAYLOAD

NASMIYPE
NWHDTYPE

NTANKBAS
NCOMPLEX
NCLASS

NALERY

NCORTYPE

—
(¥gl

NESCRTPTION

Major run or data base identifi-
cation

Date of run iniriation
Identification number

Side

Number of route points

Number of corridors

Number of depenetration corridors
Number of recovery bases

Number of refucl arcas

Number of points in list
deseribing zone boundary

Number of regions

Number of weapon types used in
this plan

Number of weapon groups
Total number of weapon bases

Number of' entries in payload
index table

Number of entrics in ASM table

Number of entries in warhead
table

Number of tanker bases
Number of complex targets

Number of offensive weapon
classes (presently 2)

Number of alert conditions
(presently )

Number of corrider types

B




Table 3. (cont.) .
(Sheet 2 of 7)

MAXIMUM
LENGTH/ .
ACTUAL ' VARIABLE
BLOCK TYPE  LENGTH OR ARRAY .
Breakpoint 500 INDBEG (250)
Tables _
(DPOOL) TYPENAME (250)
MTARCLS CUMNO(15)
45 |
.BTYPES (15)
INDCLAS(15)
Corridor 25/ (NCORTYPE  KORSTYLE(S)’
Type Charac- X 5) ‘ .
teristics HILOATTR(5)
(DPOOL) : 1 ,
DEFRANGE (5)
ATTRSUPE(S)
ATTRCORR (5)
Corridor 150/ (NCORR  PCLINK(30)
Point X 5)
(DPOOL) PCLAT (30)
PCLONG (30)
PCZONE (30)
_ PCTYPE(30)
Route 800/ (NRTPT  RPLINK(200)
Point X 4) .
(DPOOL) RPLAT(200)
: RPLONG (200)
ATTRLEG(200)
16

DESCRIPTION -
Smallest index nuhbcr for each
type

Type names in order of
increasing index number

Cumulative number cf types
in each class.

Number of BLUE t}pes in
each class

Smallest index number‘in
each class !

Power of y versus x

Ratio low to high altitude
attrition (less than 1)

Characteristic range of

- corridor defense’

Suppresséd high altitude
attrition per hautical mile

Unsuppressed high altitude
attrition per nautical mile

Precorridor link !
Latitude of corridor origin
Longitude of corridor origin

Defense zone in which
corridor is located

Corridor. type
Route point link
Route point latitude

* Route point longitude

Attrition in route point seg-
ment ending with this point




MAXIMUM
LENGTII/
ACTUAL
BLOCK TYPL LENGTIH
Depenctration 150/ (NDPEN
Corridor X 3)
Foint
/DPOOL/
Recovery 600/ (NRECOVER
Point X 3)
/DPOOL/

- Refuel 40/ (NREF
Point X 2)
/VYPOOL/

Boundary 1000/ (NBNDRY
Point X 5)
/bPOOL/

Complex, Variable
Multiple in 29- and
Target 8-word

Data segments
/T, (MLTX/

Tahle 3. (cont.)
(Sheet 3 of 7)

VARIABLE
OR ARRAY
DPLINK(50)
DPLAT (50)
DPLONG (50)

RECLINK(200)

RECLAT (200)

RECLONG(200)

RELAT (20)
RELONG (20)

BPLINK (200)
BPLAT (200)
BPLONG (200)
BPZONE (200)

NEXTZONE (200)

TGTNAME

MAXCOST

TGTNAME
INDEXNO
DESIG
TASK
CNTRYLOC
FLAG
TGTLAT

17

DESCRIPTION

Depenetration corridor link
DPepenctration corridor latitude

Depenctration corridor
longitude

Recovery point link
Recovery point latitude
Recovery point longitude
Refuel point latitude
Refuel point longitude

Boundary point link
Boundary point latitude
Boundary point longitude

Zone circumscribed by this
link list

Zone exterior to line defined
by this point and point to
which it 1links

29-word rccord as on TINFILE for
cach clement of a complex target

8-word record for each multiple
target element; variables shown below

Target name

Target index number

Target designator code
Target task code

Target country location code
Tarpet flag code

Target latitude

it b SE il

i o Ah il Rt ] P i it AL



MAX TMUM
LENGTH/
ACTUAL
BLOCK TYPE  LENGTN
Warhead 150/ (NWIIDTYPE
I'able X 3)
/2/ o
ASM “Table 100/ (NASNTYPE
/2/ X 5)
Payload 400/ (NPAYLOAD
Table X 10)
12/
Region 20/NREG
72/

Weapon Type

/2/

160G/ (NTYPE
X 20)

Tahle 3.

(cont,)

(Sheet 4 of 7)

VARLABLE
OR_ARRAY

TGTLONG
22222222
YLD(50)
POUD(50)
FERAC(50)
TWHDASM(20)
RANGEASM(20)

RELASM(20)

CEPASM(20)
SPEEDASM(20)
NOBOMB1 (40)
W01 (40)
NOBOMB2 (40)
TWHDN2 (40)
NASM(40)
TASM(40)
NCM(40)
NIECOYS (40)
NADECOYS (40)
IMIRV (40)

CCREL (20)

HHWTYPE (80)
RANGI: (80)
CEP (80)
SPEEN(80)
ALERTDLY (80)

18

DLSCRIPTION

Target longitude

= 81ZZZZZZZZ2 end sentinel

Yield

ud probubility

Fission fraction

ASM warhead type

ASM range

ASM reliability

CiP of the ASM

ASM spee:d

Number of bombs of type 1
Type index of first bomb
Number of bombs of type 2
Type index of second bomb
Number of ASMs

ASM type

Number of countermeasurces
aumber of decoys

Namber of arca decoys

MIRY system identification
number

Command and control

Weapon type name
Weapon range
Weapon CEP (averaged)
Weapon speed (hnots)

Weapor delay when on alert
status

reliability

(nautical miles)



Table 3. (cont.)
(Sheet 5 of 7)

RANGEDEC (80)

IPENMODE (80)

IREG

MAXTMUM
3 LENGTIl/
ACTUAL VARIABLE
BLOCK TYPE LENGTH OR ARRAY DESCRIPTION
NALRTDLY (80) Weapon delay when not on alert

status

Weapon range decrement for low
altitude flight

normal recovery probability,
0 for no recovery, -1 for
low recovery probability)

ICLASS (80) Weapon class index (1 for
missiles, 2 for bombers)
2 NOPERSQN (80) Number weapons per squadron
s SPDHI (80) Speed at high altitude
4 SPDLO(80) Specd at low altitude
g SPDASII (80) Dash speed
2 RANGEREF (80) Weapon range with refueling
3 (nautical miles)
f RCL (80) Weapon reliability
p NMPSITE (80) Number of wcapons per site
S IREP (80) Reprogramming index
§- IRECMODE (80) Recovery mode index (1 for

Penetration mode index (1 for
normal use of corridors, 0 for
corridors not uscd)

ISIMTYPL(80) Weapon type index used by
; the simulator
; FUNCTION (80) Weapon function code (llollerith)
Weapon Group (200 blocks, NWPNS (200) Total number weapons in entire
and Base cach block = group
/GROUP/ , 1445 (150))/ . o :
JGRPX/ FNGROUD NVEHGRP (200) Total number vchicles in group
blocks, each  WLAT(200) Latitude averaged
hock = AN e
14+5 (NBASE)) WLONG (200) Longitude averaged
Regional index
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ELOCK TYPE

MAXIMUM
LENGTH/
ACTUAL
LENGTH

Table 3. (cont.)
(Sheet 6 nf 7)

VARIABLE
OR_ARRAY

ITYPE (200)
IALERT(200)
DBL(200)

TREFUEL (200)

YIELD(200)

ISTART (200)

NBASE (200)
IDBL (200)

PKNAV (200)

IBASE (1)
BASELAT (1)
BASELONG (1)
IPAYLOAD(1)
VONBASE (1)

IBASL (2)
BASELAT (2)
BASELONG(2)
IPAY LOAD(2)
VONBASE (2)
IBASL (3)

(NBASE)

DESCRIPTION
Type index used by Plan
Generator

Index alert status (1 for
alert, 2 for nonalert)

Probability of destruction
before launch

Refueling arca index (0 if
none assigned, -1 for buddy
refueling)

Yield of bomb averaged
Starting index number for group
Number of bases in group

Index to time-dependent DBL
data tables

Single shot kill probability
against naval targets ‘

Index of first basc
Latitude of first basc
longitude of first base
Payload index of first base

Number of first vehicle/Number
per base

Index of se¢cond basc




Table 3, (cont.)
(Sheet 7 of 7

2l

. MAXIMUM
; - LENGTH/
i ACTUAL VARIABLE
E BLOCK TYPE LENGTH OR_ARRAY DESCRIPTION
3 Tanker 600/ (NTANKBAS INDEXTK Tanker index number
5 /3 X 12) TKLAT Tanker base latitude
f TKLONG Tanker base longitude
: IREFTK Refuel areca assigned to
tanker base
NPSQNTK Number of tankers per
squadron or base
NALRTK Number of alert tankers
per base
SPEEDTK Tanker speed in knots
] : DLYALTK Alert delay
DLYNTK Nonalert delay
! TTOS Total time on station
ITYPETK Tanker type index
RANGE Tanker range
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record containing XXXXXXXX in word 2. Following the target data,
the GRP(IGRP) array from common block /GROUP/ is written to
enable the core storage it occupied to bc rcused. It is read
back to core after the target data has been processed (in sub-
routine TGTSORT),

3. Sort files LSRTA and LSRTB: When the complex target print (sec
User's Manual, Volume II) is requested (optional) two sort files,
LSRTA and LSRTB, are used to sort the data pertaining to complex
targets. Each record is a 30-word copy of one column (J constant)
of the array ICPLX(I,J) contained in common block /12/. The
records are sequenced by complex number. The end of the file is
signified by a dummy record containing 999999 in word 30.

PLANSET (flowchart shown in figure 2) hegins processing the indexed

data base by calling subroutine SKIPFILE and rcading in the breakpoint
tables from the end of INDEXDB (or INMODDB). The input data cards then
are read and their information stored. The weapon typc names specified
on input data cards must be listed in the breakpoint tables (under
TYPENAME) ; if no match is found, an error message is printed and the item
is ignored. For all missile and bomber types appearing in-‘this plan, an
index (NTYPE) is assigned sequentially and stored in array LTYPE., TFor
types which are not in the plan, the corresponding words of LTYPE are
zero,

The first item is then read from INDEXDB (or INMODDB). It is assumed
(a data base requirement) that items in classes WARHEAD, ASM, PAYLOAD,
and DBLDATA precede potential targets for which INDEXNO has been defined,
Type data for WARHEAD, ASM, PAYLOAD, and DBLDATA arc retrieved and stored

in the corresponding arrays, indexed by type, Geographic type data also is

retrieved and stored in memory for items in classes POINT, CORRIDOR, and
LEGS for the attacking side, and for 1tem5 in classes POINT and
BOUNDARY on the defending side,

Items in classes (ICLASS) 1 through 15 are separated into defending side
(targets) and attacking side (wecapons), and processed accordingly.

Target Processing

Targets for which the input class value is zero (i.c. an exemplar tarpct
is not defined for the class or the exemplar target is assigned a valuc
of zero) are not to be included in the plan and hence are ignored in the
processing. Othcerwise, the data base attribute VAL (relative value
within class) for each item is accumulated within its class. When the
exemplar target specified by the data card for cach class is encountered
on the data base, a message is printed and the value factor

data card value for excmplar target
data base VAL for cxcmplar tarpet
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is calculated, After the entire data base has been read, the accumulated
values (VALs), together with the value factors for each class, are used
to compute the final normalized class value factors,

Multiple targets now are made up for missile sites which do not belong to
a complex. A multiple target consists of at least two and no more than
five consecutively indcxed sites from the same squadron., Whenever an
eligible missile sitc is encountered, a check is made to sec if a
multiple target is currently being processed. If not, one is started

by retrieving the target data and storing it in the array MULT. ‘he
target counter (NTAR) then is incremented by one, as is the counter for
the number of sites in the multiple target (NMULT), and the attributes
NAME, INDEXNO, DESIG, TASK, CNTRYLOC, FLAG, LAT and LONG are stored in

the array MLTX. If a multiple target was being processced, the new site

is added by incrementing the site counter NMULT and storing the appropriate
attributes in array MLTX. Subroutine WRMULT is called whenevcr a multiple

target is to be terminated; this occurs if any of the multiple criteria
fail.

Targets which are not missile sites are scparated into individual targets
and targets which belong to a complex. For individual targets, the
target data are retrieved and immediately written on an intermediate
target file (LTTGT). When a complex target is encountered, the number of
targets in the complex is incremented and stored by complex in array
NCPX. The maximum complex index (ICOMPLEX) is found and stored under
MAXICOMP, Target data then are retrieved and stored in the target array,
ITD. The first target in each complex is indicated by placing a "1"
under ITD(30); for all other targets in the complex a "2' is placed in
this word. After counters for the number of complexes (NCOMPLEX) and
number of targets (NTAR) have been incremented.  ICOMPLEX is stored

under ITD(7) to distimguish the target as belonging to a complex, and

the target data array is written onto the target file (LTTGT).

Weapons Processing

If the item being processed is the first site of a missile squadron
(ISITE = 1) or a bomber on the attacking side, and if it is the first of
its typc to be processed (CHK(ITYPE) = 1), wecapon type data which arc the
same for all wecapons of the given type are retricved and stored in the
array WIP. 1In the casc of a missile, however, before PLANSET fills the
WIP array, it checks the rctargeting flag (IRETARG). If on, the user has
requested that the data base attribute IREP (reprogramming index) be
considered for all missiles. PLANSET then calculates and stores for the
current missile type the factors that later will be used to modify the
number per squadron, number on alert, alert DBL probability, and
reliability for all missiles of that typc. The new values will reflect
the type of reprogramming capability indicated by IREP, If the IRETARG
flag is off, no modifications for retargeting capabilities are made

-

T~

PO T

. 2 = N 3 - m e s
et e ie e mrem At | e st 2 A
L = CVREE SRV PP = S S TR
; e emaele st
v et e AAALAmE s S



(these calculations arc described in the Analytical Manual, Volume 11,
Chapter 2, Missile Reprogramming). :

After WTP has been filled, missiles and bombers are aggregated to form
weapon groups. A weapon group consists of weapons from up to 150 bases.
If all the weapons on a given base are nonalert, weapons of the same
type are considercd as one group. Otherwise, a group is comprised of
thosc weapons on a base which have the same alert status (IALERT), type
(ITYPE), region (IREG), and naval data (IDBL, PKNAV). In addition,
missiles must be carrying the same payload, and bombers must have the
same refueling index (IREFULL). The maximum number of warhrads allowed
per group is set at 1000,

Bomber units which do not refuel and missile sites must lic

within a geographic region which, for alert weapons, has a radius equal
to a certain percentage of the range of the weapon. This percentage is
read into the vaviable RANGEMOD at the beginning of the program; if the
percentage is no: specified in the data cards, it is assumed to be 15%.
For nonalert weaons, this distance criterion is automatically doubled.

In order to form a weapon group, the required radius is cxpresscd in
terms of latitude (DLAT) and longitude (DLONG), and the number of bases

8 (NTOTBAS) is counted..  If some bombers are to be used as tankers for

E refueling purposes,(i.eu, if IREFUEL = -2), the number in commission and

j the number on alert are cut in‘half. The number of weapons and total yield
of. the warheads carried by each vehicle on the base then are computed. Up
to 200 groups c¢an be formed for use in the Plan Generitor. tHowever,

1 PLANSET processes and prints information for up to 210 weapon groups to

; . ‘enable the planners to ad1ust their data basc should more than 200 groups

. : be formed,

In addition, if the weapons have a time-dependent destruction before launch
protability (DBL), then the spread in DBL between the first and last
weapons must be less than the input parameter DMAXDBL. If the number of
weapons on a base is sufficiently large that this critevion is not met,

_ these weapons arc split up. After the weanons arc split, the program

- checks to determine if the weapons can he added to an existing group

or if they wmust begin a new group.

When a new group is started group data arc retrieved and stored in array ‘
GRP. The corresponding index to GRP and the attributes INDEXNO, LAT, !
LONG, and PAYLOAD are placed in the first five words of the array GRPX :
as evach new tasc is added to the group. An index to vehicles on the basc Y
(ISTART) and the number of vehicles cither on alert or in commission (NX)
are packed into the sixth word of GRPX. The array is written immediately '
onto the intermediate group file (LTGRP). As cach new basc is added, the
group centroid is adjusted accordingly, 1% there are both atert and !
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nonalert bombers on a given base, the alert bombers are tested for
group assignment first using the distance criterion RANGEMOD; the
nonulert bombers then are tested using the criterion 2 x RANGEMOD.

Junker bases are not included in the group assignment. As eucnh tunker busc
is encountered, tanker base data are retricved and stored in the array
TANK, If the tankers on the base arc to be automatically allocated
(IREFUEL = 0 or < -4), ITWORD is set to "«~4"; for preassigned tankers
(IREFUEL > 0), ITWORD is sct to '"-1", If IREFUEL = -3, an error messagc

is printed and IREFUEL is reset to automatically allocate the tankers.

For bases with IREFUEL = -1 or -2, the same error message is printed and
the next data item is read., Otherwise the number of tanker bases
(NTANKBAS) is incremented and array TANK, preceded by ITWORD, is written
onto the group tape.

After all data base items have been processed, the total numbers of bomber
refucls (NBOMB) and tankers (NTANK) arc compared. 1f therc arc more
bomber refuels than tankers, the bombers orn the nonale