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ABSTRACT

The computerized Quick-Reacting General War Gaming System (QUICK) will
accept input data, nut:aut:tcnll:f generate global strategic nuclear war
plans, provide output summaries;, and produce tapes to simulator subsys-
tems external to QUICK, QUICK hu bean programmed in FORTRAN for use
on the CCTC HIS 6000 computer system,

The QUICK Maintensnce Manual consists of four volumes: Volume I, Data
Mansgement Subsystem; Volume II, Weapon/Target Identification Subsystem;
Volume III, Waapon Allocation Subsyatem, Volume IV, Sortie Genaration
Subsysten. The Maintsnance Manual complements the other QUICK Computer
System Manuals to facllitate application of thea war gaming system. This
volume, Volume I, in %wo parts, provides the programmer/analyst with a
technical description of the purposs, functions, general procedurss, and
programming techniques applicabla to the modules (programs) and subrou-
tines of the Data Management subsystem, Companion documents are:

a, USERS MANUAL

Computer System Manual CSM UM 9-77, Volume I

Computer Systam Manual CSM UM 9-77, Volume II

Computer System Manual CSM UM 9-77’ Volume IIl

Computer System Manual CSM UM 9-77, Volume IV

Providas detailed instructions for applications of the system

b, TECHNICAL MEMORANDUM
Technical Memorandum TM 153=77
Provides a nontschnical ductiption of the system for senior
nanagement personnal
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SECTION 1. GENERAL

1.1 Zurpose

This volume of the QUICK Program Maintenance Manual describes the mod-
ules vhich are part of the QICK Weapon/Target Identification subsystem,
dstailing the modules, subroutines, and functions which it comprises.
The informstion contained herein is presentud on a module~bye-module
basis. The wodule~by-module discussions are structuread so that & main-
tsnance programmar can understand the program functions and programming
techniques, The computer subjects are structured to inform the main-
tenance programmer of overall system programming technigues snd conven~
tions,

Subsaquent subsections present genaral descriptions of the overall QUICK
system and Weapon-Target Identification subaysten.

1.2 Qenexal Desciiotion

The Weapon/Target Identification subaystem of QUICK selects and proc-
essen the Red and/or Blus forces which are prespecified for a partic-
ular plau, The subsystem consists of modules JLM, DBMOD, INDEXER, and
PLANSET, as shovn in figure 1, Figure 2 shows the relationship of the
Weapon/Target Identification subsystem to other QUICK subaystems in
terms of procedural and information flow.

The modules of this subsystem are usead to assemble selected target data

-from the CCIC JAD files, and reformat the data in a manner which is

scceptabla to QUICKs Integrated Data Base and to further develep & plan
for allocation,

Modules within this subsystem sre executed in tha order of: JLM, DBMOD,
INDEXER, and PLANSET, All modules perform updates to tha Integrated
Dats Base; no other data filas are used (other than internal temporary
scratch files).

The first module, JLM, builds the target portion of the data base, Nota
that the remaining data base is orsated by modules within the Data Man-
agement subsystest. These modules may be executed at any stage of the
eutize QUICK processing, i.s., bafors or aftar INDEXXR, etc, An order
of wodula sxecution pertains only to modules not defined within the
Data Management subsystem,

The text module normally run is DEMOD., Its primary purposs is to alter
tha content oxr characteristice of a data basa to the specific scenario
for vh“::h the plan is baing developed, in accordance with prespecified
usay ut. '

Modula INDEXER is designed to sssign index mumbers (attribute INDEXNO)
and parform tha task of forming complex targets,

e S D S P T R
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Tigure 1. Major Subeystems of the QUICK System
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2.8.3 Subroutine TOPRINT

HURPOSE: Print the Assignment table as built by thd fnput
clause,

BNIXY_PODNTY: TOPRINT

TORMAL PARAMETERS: WHAT = 'ALPHAS' or ‘PLAYERS'

COMMON BLOCKS: clo, €15, C13 '

SURROUTINES CALLED: HDFND, HEAD, PINDSIDE, NEXTIT, RETRY

CALLED BY: ASSIGN

Mashed:

Tuu generation of print veports is the oosly fuuceloa of TURATNL (figure
8). Tha flow is subdividad into sections sccording to the two possibla
input clauses, TIn either situation, the Assignmant table is chainad,

summarizing valuas collected and reports produced, Tha outline of sach
raport is given in Users Manual, Volume II, section 2.

40
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2.9.2 Subroutins DEFAVLT

PURROSE: " set default values into common bloek C30
EXTEX RODNTS: DEPAULY
JORMAL PARAMETERS: RECORD: wecord name )
COMION BLOCKS: €10, €20, €30
| SUBMOUTINES CALLED: . HEAD, NEXTIT
GALLED BX: ADTOPASE
Mathod:

Local arrays RECNAME and VALUE kold the record name aud the default
value for the attxibute, A4lso arrays LINK and LOC contain sither a
link to the start of the Tecoxd description (0, if no mora racords are
described) or the location of the attribute in ccmmon C30.

When DEFAULT is called, the RECKAME array is queried using the corres-
ponding LINK valos until the record name passed is found or the entire
1ist queried,

If2 the recoxrd nama is not found the RCIYP chain is traversed in an
effoxt to find the record name passed. When found the IALINK and
ATLIK chaine. are traversed to find the default valus for the attribute
and its location in C30., Thass valuss are added to VALUE and LOC fol~-
lowing the recoxd name, In any case the values in VALUE and LOC between
the reacord snd the naxt record are used to move the value in VALUE into
the locaticn ir common C30 spesified by LOC,

Subroutine DEFAULT is illustrated in fagure 11,
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Figure 11, Subroutine DEFAULT (Part 1 of 2)
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Call SORTIT
to Sort the
SAMS TFile on

T

Read PFrom
Sorted File

Find Latitude
and Longitude

Write New
omplex Record

l

Same Name
as Preceding?

Initialize for
New Complex

Reset
Complex
Values

l

i

Pigure 12. (Part 2 of 3)




Gall SORTIT
to fort on
longitude

1
R I

Vet Write ‘ ‘
| s onte Maber \
SORTTT Iapuc of Gomplenss :
r
Read From Write onte [

SORTYIT Output Inyut ‘

Ruad .
Save .

ad
ni

o

o
1
!
t
i
|
|
|
i
|
|

Yigure 12. (Part 3 of 3)




Call nmerT Set Starcting |
r for Yarb aad lscation for
Adverbs ALl Clsuses
| -y i
mt'n vlm ]
o dingle |
TN
]
[
tall IMSGEY

for U/X Class
L} I

All Classse
o tand?

) Peiut U/1
Clussse

Errey
Hessnge

St IPTR R
Pieak Clavne

Call TMOIY
tow ths FPhvese

Figure 15. DAMOD Modula (Pazt 1 of 10)




Adjust Pointer ) ‘
, to Next Iaput
. Phrase °
l 943

A

Desirad
Attribute?

Set Value and
Store In C30
Location

!

; Call INSGET
' . for the End
of the Phrase

Ind of
Phrase?

Yes °

Incremsnt |
Pointer

Mjust for
Celleation?

[ ]

Pégure 15, (Part 2 of 10)




Jall MEXTTT
Tor Nant 1 tnd of Chain?
hﬁvm‘ni
ARt Yo |
call NEXTTIT
fat Changed 200 Yor Amother !
Plag 02 - Tavget Type .
1
1
' Ead of Chein? |
- ‘
U/l Target?
] [l
[ Poing oz
i OOMDRG Targae?
I
|
| k
I L
'| ' | Sec VAL te POP Ii'
I y
I !
| ' ' : 0
. |
¥ |
! | Figure 15, (Paxt .7 of 10) “
| b
| |




O

Flag As ‘Call MODFY
Changed for Bass

Call SETDEF
Call DROPDES
¢ Count Target
l Set CHANGE and
TARDEFHI and
Call DELETE TARDETLO
to Remove
Target
Call MODFY
Target to Update
@ changed? Target
y

v

Sell KEEPDES

l
Juueees

Figars 13, (Part 8 of 10)
..




BLOCK
CYIELD

IOPRT

KEEP

NMCLAS

Tabla 3.

VARIABLE

OR _ARRAY

SYIELD(2)

I0PRT

FIRST

NOBASE

Module INDEXER Internal Common Blocks

DESCRIPTION

Yield, in megatons, used in forming complexes.
Valus is user determined.

I¢ xaro, nonstandard prints are suppressed.
Usear daternined.

If trus, causes initialization complaxing
logic to ba performed.

If true, implias that as complexes are formed,
they will not be saved on the data basa.

As used within ENTMOD, contains local con-
trolling parameters (used to reduce cove
space). As used within subroutine COMPLEX,
contains varying definitions of target data.

Contains tha class nsme for tho NUMTBL record.
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4,7 Subroutine ENTMOD

OSE: Read user inputs, calculate and store complexing
lethal radius, datermine attribute INDEXNO and
control flow of supporting subroutinas

ENTRY POINTS: ENTMOD (first subroutine called when overlay link
INDEXER is executed)

FORMAL P TERS 1 Nuna

COMMON BLOCKS ¢ clo, €13, €23, €20, €30, CYIELD, IOPRT, KEEFP

SUBROUTINES ED:  COMPLEX, CRTBLE, DIRECT, HDFND, HEAD, INSGET,
ITLE, MODFY, NEXTTT, RETRV, SETVAL, VLRADP

CALLED 3Y: cop

Haghod

Module INDEXER begins (figure 17) by reading (through ntility subroutine
INSGET) and storing user input parameters. Following this, individual
targets are chained in a specified manner and modified to include attri-
butc INDFXNO. As individual targets are chained, subroutine SEIVAL is
salled for all missile and bowmber classes for possibie time value decay
calculations. Than for each unique vulnerabilicy contained within the
data base, & complexing lethal radiuve is calculated and stored. After
quarying targets, subroutina COMPLEX is called in order to form target
complaoxes and upon completion processing is terminated.

Usag Input Defipition

INDEXER initially vetrieves record typs "NUMTBL' in order to define tha
attackiang (ASIDE) and defending (DSIDE) side. These attributes were
stored in tha data baie by medule DEMOD. Following side definitiom,
the user irputs are retrievod and needed values stored.

If the verd is corract (comparisom to local parametar IND) processing
continues; othervise an error message is printed and processing stops.

Existence of adverbs WITH, VNOPTION, ONPRINTS, and RECALC ere checked
for, Usa of adverb ONPRINTS with a value of 1 (ONPRINTS 1), implies
wonntandard prints are to be producad; ONPRINTS 2 implies that initial-
izsation logic in COMPLEX is to be exscuted, ONPRINTS 3 will make NODASE
+TRUR., implying that as complexss are formed, the match key ICOMPL will
not ba rodified., Adverb VNOPTION implies that complexing lethal radius
is to be obtained from hardooded tubles. In absence of the WVNOPTION
clavse, complexing ie performad with an assumed weapon yield of one
megaton. The user may override this yiald through a clause introduced
by the sdvarb WITH. Both attributes YIELD and SIDE ars included within
the WITK clausse. Use of the RECALC advarb will cause targat complexing
by a call to COMPLEX.

100 cu-3
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Complexing Lethal Radius Calculation

For aach unique vulnarability defined within the data base for the defend-
ing side, a complexing lethal radius is calculated and stored within

local array CLR which contains a maximum of 255 entries. Calculations

ars performed aither in mubroutines VLRADT or CRTBLE depanding upon user
requests. After each calculation, results ars printed and DIFFLAT ia
rechecked for definition of the softest target among targets to be
queried. DIFFLAT is stored on the data base by bLeing equivalenced to
EXNBOMB in C30 to facilitvate rastart.

Vulnerabilities (attribute VULN) are collacted under header 'VNTKHD'
and are contained within chain 'VNTKS'.

Ind{vidual targets ars now processed in a defined mannar in order to
sssign index numbers. Fovr target classes called missiles or bombers,
time value factors are generated. Also, the stored complexing lethal
radius (array CLR) 1is defined within each individual target record based
on attribute VULNIL.

Index numbers will be assigned sequentially for all target records that
have & similar value for attribute TYPE for a given class and side
combination, For a given target class individual target records aire
collacted for ons side followed by all records for the remaining side,
if TYPEs exist for tha second side. Within a collection of records for
a given TYPE value, items arse querisd sccording to the order in which
thay appear in the data bass,

| ' Target class names that are stored within the data base may be found by
5 quarying record chain 'RCTYP' of the organisational dats. Each class
name encourtared under chain 'RCTYP' 4s locally stored in array KREF,
Storage 'is on a side basis. The existence of & class name for ons side
does pot guarautee an entry for tha other side.

INDEXNO assigmoants begins by picking a target class (header TGTHD) for
side 1 (local parsmeter I8=1) and further picking a target type record,
Now for a target class, side, target type combination, all of the indi-
vidual cargets are chained and INDEXNO, complexing lethal radius, and,
1# nacessary, tima valus factors are stored,

P After a given TYPE record is processed, the next TYPEs are processed for
the same class and side. Upom exhsusting a class and side combinstion,
. sids 2 (1S=2) is investigated for all TYPE Tecords. Finally a new

R target clasa for aide 1 {s chbosen aud cited processing is repsated,

Attribute TYPE :nd the record type chain called 'IGITYP' are not neces-
sarily in one-to-cus correspondence, That is, for & valus of TYPE there
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nAy exist more than one 'TGTTYP' racord. This is possible since the
attributes defined in the 'TGITYP' racords may have different values for
a TYPE valua, For iunstance, for TYPE=MMIII there could bs two entries
for attribute CNTRYL (country location), say 1S and CA, For this con~
dition two 'TGITYP' records will exist and both have attribute TYPEwMMIII,
Therafore upon chaining "IGTTYP', the entire list must be checked for
multiple occurrences of the same TYPE value.

After the last class entry for side 1 is processed, checks are made to
ensure all side 2 entries have been processad, This is necessary since
ths major processing is for all sida 1 entries and the fact axists

that class numes may ba definad for side 2 but not side 1. Local array
ICHK {s set to nonzero as each side 2 class name is processed,
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4,8 Subroutine COMPLEX

PYURPOSE: To form complex targets

ENTRY POINTS: COMPLEX

FORMAL PARAMETERS : None

COMMON BLOCKS: c10, Cci5, €30, IOPRT, KEEP, NMCLAS

SUBROUTINES CALLED: DIRECT, DLETE, HDFND, KEYMAFE, GLOG, MODFY, NEXTTT,
ORDER, RETRV, S8LOG, STORE, TIMEME, TIMOUT

CALLED BY: ENTMOD (of overlay link INDEXER)
Mathod:

Individual target records are quaried in order to form target complaxes.
If any two targets ara geographically located within one half the sum of
the complexing lethal radius of each target, they beslong to the same com~
plex, For each new complex formed, a complex number (parsmeter LCOMPL)
is sequentially updated, stored under record 'COMPTG' and each individual
target balonging to the complex is storad on the 'CMPTGT' chain,

Each target stored within the data base is retrieved, sorted on increas-
ing latitude (methodology outlined in next subsection), and final results
written orito data file unit number IR, Data file IR is then read, target
data stored in working arrays /KEEP/, and complexes formed.

Complexing Algorithm

The search for complexn targets bsgins by comparing differences i{n lati-
tude for consscutive targets sorted by incraasing latitude, beginning
with the first noncomplex target. When a distance between the first se-
lected target (associsted with latitude CLATI) and any other individual
(latitude CLATJ) that has not cs yet been complexed is less than one half
the aum of the lethal radius of sach target, the target associated with
latitude CLAT) is said to belong to a complex assoclatad with latitude
CLATI. Array LCOMP is updated to rscord this occurrence.

Target CLATI continuas to be teated against subsequent targets in the
sorted file until a difference in latitude graater than parameter
DIFFLAT is encountered. DIFFLAT is the maximum complexing lethal radius
defined within the game. Targets included in the list LCOMP are now
comparad in the same way to find sdditional wembers of the complex. The
process is rapaated until all targets in the list LCOMP have been inves-
tigated, and the complex is completed. The complex then is assigned the
next value of ICOMPL and sach membar within the complex are properly
chained.
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Target Latitude Sort

Data based stored targets are sorted on increaging latitude in order to
simplify the complexing burden. This reordering is performed by a basic
sort/merge technique and is as follows:

o Retrieve a data base target record

o Stores target latitude in array KEYl and target reference code in
array KEY3,

o VWhen vorking arrays are fiiled branch to label 9000 to sort the
arrays and merge with any previous sorts. Arrays are sorted via
the standard QUICK subroutine ORDER., If there ware multiple
calls to label 9000, results were written onto file unit IR.
This file is read and rasults mergad with contents in working
arrays,

o After gsort/merge has baen complated, flip data xead snd write
£iles (IR and IW) reset pointers to initial conditions and con-
tinue IDS quary.

After this process is completa data unit IR contains all target records
in latitude sort. Each reacord contains two words: target latitude and
targat raference coda.

Target Data Ratriaval

After targetoc are sorted, complexes are formed by querying data file IR
and retrieving additional dats base information. The size of QUICK's
dats base mandatas that IDS interface be minimal, Therefors needed tar-
gat data is stored in working arraye KEY1l, KEY2, XEY3, Latitude aud the
fraction portion of lethal radius is packed in KEY1l; Longitude, complex
flag indicator, and the integer portion of the lethal radius is packed
in KEY2; and the refarence coda is stored in KEY3. Up' to 3,800 indivi-
dual targets may be contained in the working arrays.

As complexes sre formed informition is obtained from the working arrays
as directed Dy the controlling pointer INDEX., When INDEX axceadm array
limits, complexing must temporarily hal: and working arrays must ba rede-
fined. At thia juncture, processing has been completed for all racords
starting with the first entry into the working sxrays up to lacaticn
LCOMP (1) minus one (recall that LCOMP containg the indexes of potential
cosplexes). With this knowledge, vorking axrays are comprassed, file

IR reud, and working arrays £illed with additional targat data. Thia
procass bagins at lsdel 563,

Coda must honor thie condition whare arrays can no longar be compressed

(LCoMP(1)el). If this occurs, target data is written ontoc an indexed
random file (ISAMLUN) and query, them, io from that file.
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Restart and NOBASE Options

A restart capability is available in INDEXER to allov a user to save the
data base just prior to an abort caused by ingufficient processing time.
A series of small jobs can be run with a save after sach. The complaxing
can be contiaued from any of the savad data basas. This capability is
implemented by the ONPRINTS 2 ewitch (FIRST). If the switch is on all
initialization is accomplished., If the switch is off the old complexes
will remain and any uncomplexed targets will be complexed. The variable
VOZ is used to store complexing status in the data base between jobs.

A value of -l indicates the target is complexed and a value of -2 indi-
cates the target will not complex with another target. Complexing can
also be accomplished without storing the final compluxes on tha IDS data
base. This option greatly reduces run time and should be used when
exporimentation with complexing parametars is hbeing dons. This capabil-
ity is implemented by the ONPRINT 3 switch (NOBASE).

Subroutine COMPLEX is illustrated in figure 18,
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PURPOSE: To calculate complexing lethal radius
ENTKY POQNDS: CRTBLE *
JORMAL PARAMETERS : IVN, vulnerability ) .
N St None |
SUBROUTINES CALLED:  VLRADP |
: i CALLED BY: ENTMOD (of overlay link INDEXER)

Hathod: : y
! Based cn input parameter (IVN) complexing lethal radius is obtained by -
! proper indexing into hard coded arrays (Q and P) which is the latter

portion of vulnerabilities, Defining a yield as aqualing the first
1 two integers (in megatons) of IVN, subroutine VLRADP is called to f£ind
‘ . au adjusted VN vhich in turn is used as the index into the P and Q !
BrTays. ;

Function CRTBLE is illustrated in figure 19,
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4,10 Subroutine SETVAL

PURPOSE: To add time dependent valuc curves to missile
and bombar target bases

ENTEY POTNTS: SETVAL

EORMAL _PARAMEIERS: None

COMMON BLOGKS: c10, C15, <30

SUBKOUTINES CALLED:  DIRECT, HDFND, ITLE, NEXTTT, RETRY

CALLED BY: ENTMOD (of overlay link INDEXER)

Mathed:

SETVAL (figure 20) wets thce valuse of FVALTn and Tn attributes accord-
ing to the attributes NOPERSQ, NALERT, ALRTDL, NLRIDL, LCHINT, and
SIMLUN for missile and bomber bases, The value curve is calculatad so
that the valus of the item is equal to tha fraction of the vehiclaes
remaining on base at any tima,

The genarated value curve considers the following time points:

T1 = Alert delay (ALRTDL)

T2 = Time of last launch of alert vehicle
T3 = Nonalert delay (NLRTDL)

T4 = Tia of last launch of nonalert vehicle

On tha first call to SETVAL all weapon types are chained and their
associated Refersnce Codes stored along with attributa TYPE (arrays
TTARTP and TTARRY). Following this storage, SETVAL begins by retriev-
ing total vehicles (NOPERSQ), mumber of vehicles on alert (RALERT),
alert delay time (ALRIDL) and nonalert delay time (NLRTDL), If there
are no vehicles available (NOPERSQ), sttribute VAL (target value) is
set to mero and a RETURN i{s executed. TYor this situation, the value
curve naad not be generated, Attribute T1 is sat to alert delay and
FVALTL is set to 1.0. If there is no launch interval (LCHINT), a
RETURN 1is axecuted; otharwiss T2 and FVALT2 aro calculated., T3, T4,
FVALTI and FVALTG are caloulatead only if T2 {s less than the nonalert
delay.
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SECTION 3. PLANSET MODULE

5.1 Purnpes

PLANSET preparea ths target Iist for ALOC, computas and normalires the
class value factors, calculates the reprasentative attributes for com-

plex targets and forms wespon groups.

5.2 Zmut

With the mgctcm of geographic ralated records, the entire remaining
structure within tae intagrated data base will ba queried. This includas
reacords and chains to define the targets, complexas, weapon charecteris«
tics, payload data, and weapon basé locations.

User coumands sslect targats and weapons to be used within the allocation
definition. In addition, information is supplied for value scaling
calculaticn plus datu for repressntative couplex target sstting.

5.3 Qutpug

The major objective of PLANSET involves the formation of wespon groups
and the definition of a llst of target numbars as demanded hy the allo-
cation system., Also, intividual target records are modified to refiect
valuer as scaled through user iuputs.

Each weapon group L8 a WEPNGP record on the WEPGRP chsin, Bach weapon
group has a chain, MYSQDN, that links together the MSBMTG revords for
sach bass in the group. With rogard to processing the daca base it should
be noted that the individual launch sites assigned to each missile
squadron are groupad together; and that the value of the attribute ISITE
(site number) is sat positive for the record representing the site. Cor-
responding records that are missile squadrons within the site have ISITE
sat to a negative value, When input in this mannar, the missile squad-
rons ara viewed as ons launch bass during plan generation,

Generated within PLANSET is the chain, LISTXX of target mmber records,
TARCDE, which is headed by recoxrd TARNUM, This chain contains a 1list

of refarsnce codes that pointe to target records in a sort order proper
for ALOC processing. Thers are two typas of targets!

s. flgwle SArgat: one target element

b, M several target elewants within the lethal
radius of & single vespon so that theay wust ba treated as a
singls taxget complex
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The list of reference codes, then, contained within TARCDE records

stores simpla targat raferences which point to one target element (called
rapresantacive tavgets) for each complex. Individual alemonts of com-
plexes are not referenced by chain LISTXX; therafore only the repressn-
tative targets are viaved by the allocator.

Prior to PLANSET termination, each complex hee its elements chained
under a COMPTG record. The maximum number of complaxes has been defined
" by INDEXER.

Each TARGET record salected must be modified to include¢ the corract
noraslized target value as well as tha lethal radius for both air and

ground bursts. If necessary thare are lathal radius calculations for
twvo harduess components.

5.4 Concept of Oparation

PLANSET performs the following:
0 store umer input paramataers;
o calculata the weighting value of each selected target class;
o caleculate the lethal radius of all selected targets;

o for esch complex, chuose the rapresantativa target and calculate
the necessary attributes;

© normaliza the valua of each target so that the game total will
be 1,000 points;

¢ randomly assign target numbers (and eventually sort) to salectad
target racords;

o form weapoii groups from weapon launch bases;

o adjust the numbar of alart bombar refua)s based on the number
of tankers available;

o finally, supply prints.
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The controlling subroutine (called ENTMOD) reads and stores user reaquests
and then exacutes subroutines GRPEM (for grouping), SRTIGT (for target
numbex definition), and PRINIGP (for printing). Each of these three sub-
routines performs the desired objectivas,

5.5 Identiffcation of Subroutine Functions

$,5.1 Subroutine ADJUSTGP. This subroutine is called by GRPEM after
weapon groups are formad, ADJUSTGP alters the number of bomber refuels
80 that it f{a lasa than or aqual to the mmber of tankers and resats
vields for each wsapon group.

5.,5.2 Subroytine CALCOMP, Whenaver subroutine SRTTGT sncounters a
complex target, CALCOMP will define the reprasentative target slement
for that complex as wall as determine neacessary attributes for the com-
plex a¥ a whole,

5.5.3 Subroutine GRPEM. The user sealscted weapon system types are
chained along with their associated misaile and bomber bases and weapon
groups are formad, A weapon group is simply a collection of individual
waapons (or reentry vehicles) that have similar destruct capability and
ave located within defined proximity of each other, Thersfors, a wespon
group consists of a TYPE (an attribute) of weapon that has the same aler:
status, payload indicator, region code, and for bombsrs, refusl capacity.

S.5.4 Sybroutine SRITGT. In oxdar for the allocation procass to func-
tion properly it is hest for the target list to ba arranged in a random-
ined fashion, Thir necessity is dictated by the fact that 1f targets
were arranged with like charactaristics, the allocation algorithms in
ssnsing hov processing is proceeding would veary likely intarject biasaes
This subroutine, then, sorts the target list and for sach complex, calls
subroutine CALCOMP for proper chaining.

A second major function is the modification of the target values for in-
dividual vecords, Targets for which thas input class value is sexo (i.s.,
an exemplar target is not defired for the class or the exemplar target
is ensignid a velue of xero) are not to be included in the plan and
hence ara ignored in the processing. Othervise, the data base attritute
VAL (relative valus withia class) for each item is accumulated within
its clase. For sach exemplar target spacified hy the input data, the
value factor

rdvalus foF sxesples farmet
e ta bass VAL for exemplar target

1s calculated, After the entire data beass hes buwn remd, .the accumulated
wvalue (VALs), together with the valus factors for sach olass, are used to




compute the final normalized class valua factors. - Also, the summation

of the VALs for sach record is so scaled such that its result equals

100C. This scaling allows for allocation evaluations between various .
data bases,

5.6 Internal Common Blocks
All of the common blocks used by module PLANSET are given in table 4.

Comnon blocke which communicate with the COP ars given in appandix A
of Maintenance Manual, Volume I.

R T
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Table 4. Module PLANSET Internal Common Blocks (Part 1 of 2)

BLOCK
CPRIOR

EXCLAS

INZ

MASK

PBLOK

VARTABLE
OR_ARRAY

MAXDSG

MAXTASK

ITSK
IDSG
IPTSK(48)

IPDSG(200)

ISUBT

UCLASS (15)

UCREF(15)

VALFAC(15)

I1, 12, 13

MASK1
MASK2
PBLOK (31,10)

ARRAY (750)

DESCRIPTION

Maxisum number of input DESIGs alpha
portions. Used for representative
terget definition

Maximum number of input TASKs, Used
for representative target definition

Nuxber of euntries in array IPTUSK
Number of entriss in array IPDSG

Stores TASK inputs for defining repre-
rentative target of cumplezes

Stores DESIG alpha portiom input for
defining representative target of
complexes

Flag 1nd£éat1ng whather TASK inputs
aca 1 or 2 characters long

Stozen names of targat classes for
defanding side

Stores reference codes for target
class headers for defending side

Storas scaling factors for each
target class .

Local storage for INSGET's processing

Local storage whose meaning varied
during the computation process.

Testing parameter for attribute TASK
Tecting parameter for attribute TASK
Used in SRTTGT for target designator,

number print and in PRINTGP for weapon
and group prints

Teump storage




VARIABLE
BLOCK OR_ARRAY
PRTZ LPRTZ(6)
SET RANGEMOD
RETARGET
CCREB(20)
NCCREL

TARCLAS MAXCLAS
INCLAS
INDESTIG(13)

EXPVAL(13)
WEAPON MAXW

IWEAP
TWWEAP (100)
IREFW(100)

—

1CLAS (100)

Table 4,

(Part 2 of 2)

DESCRIPTION

Contains user directed computational
cptions. 1If,

LPPTZ(1) » 0; Suppress DESIG/Number
Print

LPRTZ(2) > 0; Suppress TARGET/COMPLEX
Print

LPRT2(3) > 0; Ignore grouping

LPRTZ(4) > 0; Ranormalize target value,
nothing else

LPRTZ(S) > 0; Suppress FLAG/DESIG
Print

LPRTZ(6) » 0; Group only

Fraction of weapon system range for
grouping use

Nonzero for missile retargeting capa-
biliey

Command and control veliability for
reglons

Number of input values for CCREB
Maximum nuuber of target classes
Nunbar of user selectad target classes

DESIG of sxemplar target for sealected
clasa

Valus of selected exemplar target

Maximsm mmbar of weapnn systems
permitted for processing

Rumber of user salected weapon systems
Kasas of user sslectad weapon aystems

Refsrance codes of usyr selected
vespon systens '

Zero if TYPE = MISSILE
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Raad and store user imputs and control flow of
supporting subroutines

ENIRY._PQINTS: ENTMOD (first subroutine c2lled when overlay link

PLANS is sxecuted)

EORMAL _PARAMETERS: Noue

COMMON BLOCKS : CPRIOR, INZ, PRIZ, SET, TARCLA, WEAPON
SUBROUTINES CALLED:  CINSGRT, GRFEM, INSGET, PRINTW, SRTTGT
GALLED BY: cop

¥ethod

In addition to vontroliing the flow of supporting subroutisas, ENIMOD
mainly reads and stoxas user input data (figura 22), Tke verb and
adverbs recognized by this module are:

)

PLANSET = the verb that causesd exacution

SETTING - x:hn adverbh vhich fntroduces & clsuse to sat param=~
stare RANGEMOD, RETARGHET or CCREL

PRYIORITY -~ the adverb which introduces a clausa to set criteria
tor choosing ropzasantative targats of complexes. Criteris
is oxderad lists of TASK and alphs~portion of the DESIG

ATTACKERS - the adverb which introduces a clause to select
weapon system inventory. Input L{s & list of values for
attribute TYPE

DEFENDERS ~ The advarb vhich introduces a clause to selsct
target classes, Inputs srae s pair uf words for DESIG (and
heose the target class that the DESIG dcnnn) and exemplar
valus of uach DESIG.

ONPRINTS - the clause vhic.h permits the uger to control the
computational flow. Since PLANSET is normally executed many
times for one scsnario, many of the calculations and prints
are redundent. This clause provides a means of suppressing
outpute and, hence, increasing throughput time,




produces che smallest slope is groupad togethar with its naighboring | ‘
value point. Hence the length of tha TAU array is reducad by ons, The
TAU arvay is repetitivaly collapsed again, and slopes recalculated until
there are five or less points remaining. i

Once the alimination process is complate, the fractional valua is cow-
puted for the fizst two componeuts from the sums now stored in V(1) i
through V(5). These fractions, together with the time components in

TAU and the total numbar of components (XK), ars storad in array ITAR,

The lethal radius for air bursts must be recalculated for a uniform
height of burst for all elements within the complex. This is vaquired
since the air lethal radius as calculated £from VLRADP (called from
PLANSET) assuned an optimal air height of burst for each target. Clearly,
. ons height of burst is requirad for an air burst over a complex. That
! height of burst is definsd in CALCOMP as the optimal scaled height of
barst associated with ths hardest element in the complex, The smallest

ground lsthal radius is defined as baing the hardest element in the '
complax, ' :

Calculation continues to detemine the hardness components (HAZ, KGZ,
_ HAZ2, HGZ2) and the corresponding fractional value (FVULNL) which C
, raprasent the complex, V02, FVUIN1, and the hardness numbar (1 or 2) -
. are also recslculated based on the defined scaled height of bdurse, '-
The complement of FVULN1 is found to rapressnt the secoud hardnuss
componant, If either fractional value is uonzero, it is multiplied by
R V02 to get the actual valua at that hardness. Aftar all targets hrve
‘ been considered, the lethal radii are separated into radii belonging
) to hard targets (radii loss than 1.5 nautical miles) and radii belong-
ing to soft tarzets. The average lethal radius, weightad by the
actual valua at the corrosponding havdness, is calculated for both hard
and soft targets for those radii, Similarly, the actual valua at each
hardnass (VHARD oxr VSOFT) is accumulated., If thers ars no hard targets
(i.a., VHARD=0), FVULNl is set to 1l; otherwise the fraction of actual
value for hard targets (NHARD/VIOT) is aseigned to FVULNL.

stored values are defined with the target record called 'COMITG', :

f
'
] *
Aftar all targets in the cowmplex have baen processed as above, the ; i
Ses figure 24 for the logic flow within CALCOMP. !
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5.10 Subroutine GRPEM

PURPOSE: To form weapon groups

ENTRY POINTS: GRPEM

FORMAL PARAMETERS: None

COMMON BLOCKS: c10, c1s, c2e, €25, €30, KEEP, SET, WEAPON

" SUBROUTINES CALLED: ADJUST, DIRECT, DLETE, HDFND, HEAD, ITLE, MODFY,

NEXTTT, PRINT, STORE, TANKER

CALLED BY: ENTMOD (of overlay link PLANS)
Mathod:

GRPEM forms weapon groups by chaining ths user selected weapon type
records ('WEPTYP') and for each typs, the individual weapon launch
bases ars chained ('MSBMTIG'). Each basa racord then is tested for
proper definition under weapon group heading. The grouping order will
ba parformad in the sams sequence asz the user sslected weapon types are.

The attribute IDHOB (which occupies the same position in common C30 as
GRPFLG) will control ths weapon grouping as follows:

IDHOB = O = Group according to PLANSET algoritims
-1 - Group alons
w 2-99 -~ Group with weapons having similar IDHOB.

Tankers are not grouped but ars collected and reformatted within sub-
routinas TANKER and ADJUSIGP.

In the case of a misslle veapon system, GRPEM checks the retargeting

flag (RETARGET). If on, the user has requested that the data base attri-
bute IREP be considered for all missiles. GRPEM then calculates and
storas for the current missile type, the factors that later will ba used
to modify the number per squadron, mumber on alert, alert DBL probability,
and reliability for all missiles of the type.

After wespon type data has been selected and defined, missiles and bombars
are aggregated to form weapon groups. A weapon group consists of weapons
from up to 150 baseas. If all the weapons on a given base are nonalert,
weapons of the same type are considersd as one group. Otherwise, a group
comprisees thoss weapons on & base which have the same alert status, type
(attribute TYPE), region, and payload. Bombers must aleo have the same
refusling index. The maximum number of warheads allowed per group is set
at 1,000, Also, for missile classes the maximum number of weapons per
salvo 1ie set at 13; 1if exceaded, s new missilae group is formed.
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Only thoss records ara processed that define the first site of a
' squadron (ISITE positivs).

BOMBER units which dn not refusl aund missile sites must lie within a

geographic region which, for alert weapons, has a radius equal to a i
certain percentage of the range of the weapon. This parcentage is

read into the variable RANGEMOD at the beginn of tha program; 1if

the percentage is not specifiad in the data cards, it is assumed %o ,
be 112;;_ For nonalert weapons, the distance criterion is automatically

doubled, . . .

In order to form a weapon group, the required radius is expressed in

terms of latitude (DLAT) and longitude (DLONG), and the number of basas

(NTOTBAS) is counted, If some bombars are to be used as tankars for

refusling purposes (i.s,, if IREFUEL=2), the number in commission and

, the mumber on alert are cut in half, The number of weapons and total

' yiald of the warheads carried by sach vehicle on ths base then are com-
puted, Up to 2350 groups can be formed for use in plan genaration,

‘ However, PLANSET processss and prints information for up to 260 weapon

) groups to enabls planners to adjust their data base should more than
230 groups be formaed,

When a new group is startad group data are retrieved and stored under |
record 'WEPNGP'. For each weapon launch base, the base record ('MSBMIG')
is wodified and linked to the group header. As each naew base is added,
the group centroid is adjusted accordingly., If thers are both alert

and nonalert boubers on a given bass, the slert bombers are tasted for w
group assignment first using the distance criterion RANGEMOD; the non~

alaxt bombers then are tasted using the criterion 2 x RANGEMOD,

Bubroutine GRPEM 4s illustrated ip figura 25.
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5.11 Subroutine PRINTGP

PURPOSE: Print standard tablas

ENTRY POINTS: PRINTGP, PRINTW

FORMAL PARAMETERS: None

COMMON BLOCKS: €10, ClS.lCSO. EXCLAS, KEEP, PBLOK, PRTZ, WEAPONW

SUBROUTINES CALLRD: DIRECT, HDFND, HEAD, ITLE, NEXTIT, RETRV
CALLED BY: ENIMOD (of overlay link PLANS)

Method:

This subroutine is called twice: once prior to weapon group and target!
processing (Fatry PRINTGP) and one after all procesging has been com-
pleted (Entry PRINTW). Execution through Entry PRINIGP parmits the
collaction and print of the Warhead, ASM, Payload, Weapon Type Charac-
taristics Tables, and waapon systems characteristicc for misulles and
bombers. Weapon grouping raquires payload paramsters. Therefore, during
the collection process these parametars in addition to baing printed will
be saved (in /XEEP/ arrays) for use within subroutina GRPEM. After
processing, Eatry PRINTW causss the printing of weapon groupa and complex
lists.

Subroutine PRINTGP is illustrated in figure 26,
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5.12 Subroutine SRTTGT

PURPOSE: To procees user selected targets

ENTRY PQ.NTE: SRTTGT

FORMAL PARAMETERS: None

COMMON BLOCKS : ERRCOM, CPRIOR, Cl0, C15, €20, €25, C30, EXCLAS,

KEEP, MASK, O0OPS, PBLOK, FRYZ, TARCLAS

SUBROUTINES CALLED: CALCOMP, DIRECT, DLETE, HDFND, HEAD, IGET, IPUT, ITLE,
KEYMAKE , MODFY, NEXTTT, ORDER, RETRV, STORE, VLRADP

CALLED BY: ENTMOD (of overlay PLANS)
Mathod:

sRIIGT Degins by counting the number of characters in the task inputs
(used for chowsing rspresentative targets of complexes in CALCOMP) and
setting ISUBT to 0, 1, or 2 if the task inputs are one, two, nr three
charactexs long, respectively,

Next the axemplar target DESIGs and corresponding values are processed,
For aach targe( class to be considered by the allucator, & DESIG and a
sorrasponding value are entered, Ths DESIG partuins to a target within
the target class and the value is its target value befors the sum of
target values are normalized to 1000, All targets within that class
will have their data basa values adjusted by a similar ratio before
normslization. The exewplar targets are retrieved directly on the CALC
chl.in.

Two passes are made through the entire tacget list, UDuring the first
pass target values are accumulated for each target clase, lechal radius
stored for individuel targets, and counts of individual targeats and ntrm-
ber of elements in sach complex collected. The number of elements in
each complex ias stored in arrsy NELEM indexed by artribute ICOMPL. The
gecond pass over the target list will use these rounts. Paramecers re-
lated to optional prints are also stoved during this pass. Attribute
DESIG is tamporarily stored onto scratch file ITEMP if the Target DESIG/
Target Number print was selected. If directed (Print option six equals
raro), attributes FLAC and DESIG are packed into one word s“ored in work-
ing array KEY1l, and eventually sorted using a goneralized sort/marge be-
ginning at label 9000,

Before the second pass, scaling factors which will adjust relative target
valuss and normalize the sum of target valums are -zomputed. Also, param~
eters for assigning randomiszed target numbars are computed.

After the first pass over the target list is completed, elemerts of com-
plaxes not ltl.ct.é by the user (through the exsmplar target *echnique)
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are transferved from the complex chains they reside on to the simple
target chain. When all such targets are transferred, each complex that
hes one element remaining is also transferred to the single target chain,

The sacond pass over the target list assigns the final target value, the
randomized target number, and forms representative elements of complexes
by calling subroutine CALCOMP.

Upon processing each target racord, the target number can be immadiately
calculatad and stored. The calculation is: & sorting index (LEAD), which
is a function of the total number of targets (NTAR), is determined by the
formula:

LEAD = NTAR g = ¥5)

To start a cycle, a beginning index (IBEG) is designated and assigned to
the target being read. Initially THEG=LEAD. The index for the next tar-
got (IND) then if found by incrementing the previous index (LAST) by LEAD.
If the result excaeds NTAR, the cycle ias reget by subtracting NTAR from
IND. When & cycle is completed (i.e., whan IND=IBEG) the next cycle is
begun by incrementing IBEG by one and proceeding as above. Thus, a
unique nonsequential index (TGTNUMB) is assigned to each target az it is
read. TGINUMB along with the targat referance code (YGIREFGCD) is
tamporarily written onto scratch file IF4 for eventual sort and final
storage.

Each complex must be processed (by CALCOMP) once after each element in a
given complex has its target value assigned. The first pass updated
array NELEM (later tronsferred to KEYl) to define the number of elements
in esach complex. The second pass updates a sccond array (KEYC) in the
sane fashion. By comparing the counts betwsen KEY1l and KEYC, CALCOMP may
be exacuted at the appropriate tima.

During the second pass, each targat record is writtan to a random file.
The record number and corresponding DESIG are written to a scratch file
and the resulting alsments ars sorted in alphabetical order according

to DESIG. The Scratch f£ila is rewound and us sach DESIGC (now in alpha=-
betical order) is read, the corresponding randem racord numbar is obtained
and that random file record is printed tvo produce an alphabetized target
soxrt lis..

After the second pass, optional prints are provided by readiug filaes IR
and YTEMP. Also, fila IF4 is read, sorted on TGTRUMD iad the TARCDE
records created.

* Currsnt data bhase sizas demand that all interfaces with IDS be kept at a
winimum, 7To accomplish this, common block KEEP is constantly being
redefined as working storage arrays that holds pertinent data. Since
sizing is open-ended, arrays contained in /KEEP/ must provide for spilling




its contents onto scratch filaes in thae desired sort ozder. Logic begin-
ning at labal 9000 initiates code that performs a basic sort/merge proc-
ess. Working arrays, are sorted via the standard ORDER subroutine and
are merged in sorted order with the information stored on scratch files.
This sort/merga process is open-ended and processing is efficient.

Subroutine SRITGT 1is illustrated in figure 27,
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APPENDIX A

ANALYTICAL CONCEPTS AND TECHNIQUES

This appandix describas the major analytical concepts, techniques, and
algorithms employed within modules JLM, INDEXER, and PLANSET. Topics
of discussion consists of explanations of weapon grouping, missile
reprogramming, target list preparation, and missile time of flight cale
culations.

A.1 Weapon Gpouping

The initial phase of plan development provides an allocation of vclponl*
to taxgets. To reduce the amount of processing requirad during this
phase, the cffensive weapons are aggregated into 'weapon groups' which
for the purpose of the allocation, all weapons within a group are
treated identically. This phase of processing is then followed by the
sortis generation phase during which the specific missile and bomber
plans sre developed.

Grouning Criteria: On the basis of user input, which specifies the type
(TYPE) weapons to be considered, module PLANSET processes the indexed
data base and assembles the individual missile and bomber units (items
in classes MSLWEP and BMBWEP) into weapon groups.

A weapon group is defined as s set of weapons which are assigned to da-
livery vehicles that are located in the same geographic area and have
like characteristics. Specifically, to be in the same !Eoup, these wea-
pons must be of the same type; i.e., the attribute TYPE™ must have the
same value; they must have the same alert status (alert or non-alert),
originate in the same geographic region, and have the sams payload,
Bombers muat have the same refueling index (IREFUEL). In order for mis-
siles or nonrefueling bombers to be grouped, they must lis within & geo-
graphic area which, for alert weapons, has a radius equal to a certain
percentage of the rangs of the waapon, This parcentage is s parsmster
RANGEMOD specified by the user for input to program PLANSET. If RANGEMOD
is not specified, it is assumed to be 15 percent. . The RANGEMUD value

A weapon is defined here as a warhead plus the characteristics of its
delivery vehicle.
e A single set of delivery vehicle characteristics is associated with

all wesapous of a given type. Thesa characteristics include attributes
(for all weapons) ALRTDLY, CEP, PFUNCTI, LCHINT, NLRIDLY, PLABT, RANGE,
REL, SIMILUM, SPXED (for missiles only), ALRTDB (if IREP grester than
zero), IREP, NMPSIT, PDES, PFPF, PINC, RNGMIN, TOFMIN, IRECMO, PRABT,
RANGEDEC, RANGEREF, and SPDLO.
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usad for alert weapons is automatically doublad for nonalert weapons (to
reduce the proliferation of groups). Under this criterion, it is appro-
priste to think of the weapons of a given group as being capsbla of attack-
ing the same set of targets.

If the weapons ars to be used exclusively against naval targets (a player
option), all the weapons in the group iust have the same value for the
attribute PKNAV (the single shot kill probability for thena wesapons
against targets of class NAVAL),

¢ As & new base ig added to a group, the latitude and
longitude of tha group centroid are adjusted sc that the final valuas
reflect the trus group centroid. That adjustment ip effected as fol-
lows.

Lat NG - = The number of bases included in the group prior to
this addition
LSTLAT = Latitude of centroid before addition
LSTLONG = longitude of centroid before addition
LAT = Latitude of the weapon being added
LONG = Longitude of the waapon baing added

Then for the new centroid latitude (NEWLAT),

o (NMLSTIATIHAT
NEWLAT NG+

To determine the new centroid longitude (NEWLONG) an intermediate quan-
tity (GLONG) is calculated, I1f GLONG < O, NEWLONG = GLONG + 360; other~
vise NEWLONG = GLONG. GLONG 1s calculated as follows:

1. If -180 £ (LSTLONG - LONG) = 180 then GLONG
= [(NG * LSTLONG) + LONG]/[NG + 1]

2. If (LSTLONG - LONG) > 180 then GLONG = [(NG * [LSTLONG
- 360]) + LONG)/[NG + 1)

3, If (LSTLONG - LONG) < -180 then GLONG = [(NG * LSTLONG)
+ (LONG -~ 360)]/(NG + 1]

Basic Yiald (Bombaxs): Ome of the composite characteristics calculataed
for a bomber group is its basgic yield per gravity bomb. That valua is
obtained as follows. Define the following wvariables:

MOBCMBL  Mumber of bombs of type 1
WOBCMB2  Numbexr of bombs of type 2
YIELDL1 Yield of type 1 bomb
YIELD2 Yield of typs 2 bomd
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A.2 Missile Repyogramming

. Each missile type in the data base has an associated attribute IREP which

: indicates its reprogramning capability. Missiles may be retargetabls,
for instance, if other weapons in the squadron have been destroyed before
launch, during launch, or in powered flight. The roprogrnnning capabil-

| ities counsidered within the Plan GCenerator are:

No reprogramming capability (IREP=l)

Reprogramming for not in commission (XIREP=2)
Reprogramming for destruction before launch (IREP=3)
Reprogramming for failure through launch (IREP=4)
Reprogramuing for failure through powered flight (IREP=S)

During QUICK plan generation, this reprogramming capability is exercised
only 1f the user specifies a RETARGET option in program PLANSET. The ef-
fects of missile reprogramming during plan generation are to: 1) decrsass
the numbar of vahicles per squadron; 2) reduce the DBL probability for
alert vehicles to zero for those missiles which reprogram for this fail-
ure mode; and 3) increass the reliability factor for reprograrmable mis~
siles. Iun computing replacement values for these parametars, the data
base value associated with the following attributas is considared.

PINC: Probability that the missile is in commission
ALRIDB: Probability of DBL for alert vahicles
‘ PLABT: Probability of a launch abort
. . PFPF: Probability of failure during powered flight

'Table 5 shows the method of calculating replacement values for each level
of reprogramming capability. To illustrate the reprogramming calculations,
lat N be the original number psr squadron, R the original rellability for

. any missile squadron, and § be the probability of survival befora launch.

' If N' is the reduced number of weapons, L' the increased squadron relia-
bility resulting from reprogramming calculations, and S' the modified sur-
vival probability, N'#R'#S' will still equal N#R¥%S, The new values, hovw- . i
evar, reflect the probability, with retargeting, of striking the N' high-
est priority targets to be assignad to the squadron, PFor example: for a :
non-SLBM (submarine-launched ballistic missile) misaile squadron with : '
attributes IREP=3, PINCw,8, ALRIDB=.), PLABT=.2, and PFPFe,3, and & num- ,
ber per squadron of 30, th‘ feY attribute values assigned (see table 5) , .
are: :

Number p.r squadron =« PINC(1-ALKIDB) (N)
« (,8) (1=, 1)(30) w 21.6, truncated to 21

New ALKIDB -0
. T = (1~PLABT) (1~PFPF) : ,
; Reliability = (1-.2)(1~.3) = .36 f

1 Had reprogramming not been considaered, the values would have been:

|

Number per squadron = 30 {
ALRTDD - .1 i
Reliability = 8(1=.2)(1~.3) = ,448 !
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Table 5.

Computations for Reprogrammable Missiles

L New
progr ALRIDB
Capability RNew number per squadron|for this
da 1 ) | type Reliability for this type
IREP = 1 N ALRTDB PINC *(1-PLABT )% (1=-PFPF)
IREP =» 2 PINC % N ALRIDB (1-PLABT )% (1=PFPF)
N PINC w(1l~ALRIDE
pon O ) 0 (1-BLABT)* (1-PFEF)
IREP = 3
SLAM N # ]
Non PINC " (1«PLABT)
SLEM *(1-ALRIDB) 0 1-2FPE
IREP = 4
© SLBM PINC w(1=PLABT)*N ALRTDB 1-PFPF
Non PINC w(1-ALRIDB) 0 1
SLEM W (1-PLABT)*(1~-PYPF)sN
IREP = § "
PINC *(1=-PLABT)
SLBM *(L-BFPF)*N ALRTDB 1

¢ Reprogramming for destruction befora launch s not applicable to sub-
marine~launched weapons since the destruction of one launch site de--
troys all zemaining missiles in the squadron.
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A.3 TIarget List Preparation

The information provided te the Plan Genarator consists of information
on the target system which is to be attacked and on the available waapon
systems which have besn provided to deal with the target system. The
waspon allocator (module ALOC) raceivas its targets as a shuffled target
list; that is, a list of targets that are arranged in a random order.

To ba discussed ars: target categories, time dependent target, target
value, methods of complexing, and target shuffling (or randomizing).
Target Categories: From a computational point of view, QUICK considers
two catsgories of torgets: simple targats, and complex targets. Target
numbers are assigned to all simple targats, and complex targets in
classes 1l-15 for both sides, vne side at a time. A simple target is a
single data base item with a single unique geographical location.

The second category of target, the complex target, allows the Plan Ganera-
tor to deal with targets consisting of several elements and to treat them
as a single simple target during the wsapon allocation phase. Complex
targats are formed by the Weapon/Target ldentification subsystem (INDEXER)
and consist of target elements (up to 99 data base items) in which each
alement is separated from some other element in the complex by a distance
not greatar than one—~half the sum of the lethal radii of the two elemants
from & given weapon yield, considering the vulnerabilities for each of

ths elemants. The complexing yield assumes a default valus of one~
megaton or any usar input value. Also, at usar discretion complaxing
yield may be obtained through quary of VN and associated table look ups
(sea subsection under target complexes). Under either criterion, the
complex target is input to program ALOC as a single element target with
characteristics which are represantative of the complete complex. Tha
procedures used in identifying and describing this representativa tazget
elemsnt are discussed later in this chapter (see subsection Complex
Targets).




With the above simplifications, the method of sllocation used >y program
| 5 ALOC can be essentially the samae for both typas of targats.

Time-pependent Target Value: The relative value of the targets considersd
during plan generation is establiched on the basis of two sets uf input .

data supplied by the user. In the data base sach poteutial target is
assigned a value (VALUE) which establishes its relative worth within its
assigned class. Then, the user provides data, for input to modula PLANSET,
which astablish the target's value relative to all other potential targets
in the gams basa (sse Targst Value, this appendix),

Since the relative strategic worth of a target may degrade over time (e.g.,
the value of a missile launch site befors and aftar launch), the tina de-
pendenca of targst valuse must be considered in daveloping the attack plam. !
In QUICK, this relationship is established on the basis of data supplied

by the user and included in the data base. The user can apacify up to ‘
five separate time componsnts which rapresent specified fractiouns of the 4
total target value. For esach of the five components, the usar specifies |
the time (in hours) at which the value changes, T(I), and the fraction

of the targest value that Ls removed at that time, FVALT(I). !

In using these data, the system (module PLANSET) sutomatically assunmes a ‘
standard uncertainty in times specified. Figure 30 illustrates the time
dependence of targat value. As a vasult of tha "value escaped' method
of target damage calculation and the launch interval timing considera-
tions, target value cannot increass at any tima.

Target Valug: The Plan Gunarator allocates wespons so as to maximize the

target value destroyed, To accomplish this, the relative importance or

valua of the targets to be considersd must ba established. These target

values reflect the major stxategic objectives of the war plan which is f
. to ba genersted. They must, therafora, be established by the user within
! the context of a specific game scenario. ’ 1

The QUICK system uses a two-stap procedura to input the usar judgmental
dats requived for taxget value calculatious,

1. In the data bass, each potantial target is assigned a valus cal-
aulatad to reflect its relative worth within its assigned class,

2. To generate a spacific plan, the user must also provide data to
the Plan Gensrator (module PLANSET) which determine the relative
valus of the targat classes, and hence all targets, for the cur-

" reut plan,

¥Yor the data base, & re..unably good judgmant can ba made of the relative
| valuas of the targets within each target class (such as missila, bombar,
urban/industxial, or navel clanses), The valuss may ha based, for in-
! stanca, on relative population or {ndustrial importance for urban/indus~
] trial targets. VYor missile and bumbar classes, the usar will probably
sslect target values which teke into sccount each weapon's sffactive
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megatonnage, range, and CEP, Each potential target in the data base
sust be asaigned ths attribute VALUE, and the value associated with this
attribute must establish the target's ralative worth within the class

to which it is assignad. '

The valus input is completad with data cards inpur to module PLANSET,
Here, vhen gensrating a spacific plan, the user must input his judgment
as to the relative values of the target classes. This is communicstaed
to the Plan Genszator by the selection of an axemplar (or typical) tar=
get from aach target class which is to be included in the plan, To that
exanplar target, the user sssigns a new value (NEWVAL), NEWVAL, then,
is usad as follows:

NEWVAL for the exemplar target in claas J
Let VALCLASS(J) = VALUE for cthe axemplar target in class J

and CUMVAL(J) = the sum of the VALUES of all the targets |
in clags J |

Then the total valua of the targets in class J is \
CUMVALE(J) = CUMVAL{J) % VALCLASS(J) {

Thess target class values are then scaled sc that the sum of all taxget \
values is 1,000, thus facilitating comparative analysaes of diffuring
plans., This scaling is done by setting : !

SUMVALX = mo\}/(jg cunm.r(s)) |

and establishing the f£inal value factor for all items {n class J by {
VALFAC(J) = SUMVALX * VALCLASS(J) {

VALFAC(J), then, is the multiplier ussd to derive tha new value for each Y
target in clasa J from its data bass valua, VALUE; i.e., the taxgst'’s .
valus for this plan = VALFAC(J) * VALUE, d

The QUICK value scheme allows the user to reflect a relative judgment ba-
twaen the worth of two specific targeta in different classes, rather than
to decide the total distribution of VALUR which is tu be apportioned be-
tyeen those two classas. This judgment is much more analogous to the
unvkl sivategic decisions, It is ganarally sasier to specify the rela-
tive worth of Moscow ve. an 88-9 missile sita than it is to spacify the
fraction of value that will be zssociated with urban/industrial targets
ve, wissile sites. In ordar to bettar illustrate this exemplar value
acheme, a simple set of four targets is shown in table 6. In this table,
ons exemplar target from each clavs is sssigned a valus. The final cal- '
culated values used in the allocator sum to 1,000 and maintain tha orig-

inal data bdase ratios within each class, Also, the ratio of valuss be-

tween the exemplax targets i{s the vame as ths rxatic batwsen tha user inputs,

188 CH~3




Table 6,

Sample Exemplar Target Value Calculation

TARGEY TARGET DATA BASE USER INPUT - FINAL
CLASS NAME VALUE EXFMPLAR VALUE CALCULATED
(VAL) (NEWVAL) VALUE
v/t Moscow 80 16 400
u/1 Kiav 60 300
Missile Ipich 5 10 250
Missile Aag 1 20

The intermadiate calculations usaed to derive the final calculated values

above are:

Total 1,000

U/I CLASS MISSILE CLASS
VALCLASS 16/80 =« .2 10/% = 2
CUMVAL 80 + 60 = 140 5¢1wé
CUMVALF «2(140) = 28 2(6) = 12
VALYACY J2(28) = 8 2(25) = 50

*Where SUMVALX = 1000/(28 + 12) = 25
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Complex Target: A complex target comsists of target elements in which
sach element is separated from some other slement in the complex by a
distance nct graster than ovne-half the sum of the complexing lethal
radii of the two elements. A complexing weapon yield plus the vulner-
abilities of each target element datermines the lethal radii. A single
global user input weapon yield (a dafault of one-megaton is assumad)

mar be used for complex detarmination. That is, for sach target #lement,
the same waapon yield will be used for lethal radius datarmination. A
second optivnal method of lethal radii calculation is permiseihle which
employs table lookups of hard coded valuss. Through observation of the
VN of sach target element s yield is obtained from the table, then an
adjusted VN is calculated and, finally, from the yield and adjusted VN
tables are entered and lethal vadii obtained. After lethal radii detar-
mination the collection of targat elements and setting of targaet attri-
butes (mee balow) 1s identical.

The potential target list input to module ALOC reflects the complax
target as a single elewent, The targat attributes for this representa-
tive target, calculated in modvle PLANSET, are derived from the target
data associated with the individual elements of the complex. The largest
target radius associated with any element of the complex is assigned as
the radius* (IGTRAD) of the representative target. Similarly, the maxi-
wum value of TARDEF (local bomber dsfenss potential) is assigned to
represant tha complex. The target value (VALUE) and the number of ter-
ninal defense missile intercaptors (NTINT) assigned sach alemant ara
accumulated and their totals assigned to the reprasentative element.
MISKILL (the minimum kill probability required) and MAXKILL (the maximum
kill probability desired) are weighted (by VALUE) averages of the element
attributes. The time dapandence of tha valus of the complex, which is
dus to the time components of its elements, is approximated by at most
five time components. That approximation is accomplished as follows.

First, ths list of time components is checked for equal values. If any
are found, the corresponding values ars added together, and all but one
of the aqual componants sre removed from consideration, along with any
asro componants. If the nunber of remaining antries does not sxceed
five, tie time dapendenns of tha complex is approximated by these time
componants. Otherwise, an elimination procedure to reduce the number
of entries to five is performed. Yor this, the slopes (change in value
per chauge in time) are caleculuted for all remaining valus points and
the value point that produces the smallest slope is grouped together
with its neighboring value point. Hence the number of sntries is reduced
by ona, 1f more than five entries still remain, the above accumulation
process is repeated, until no more than five time components remain.

‘fhil tachnique reprasants an oversimplification. However, computing an
adjusted radius, based on the gnographic locations and dimensions of
sach target element, would not necessarily ba an improvement. In order
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to provide a significantly more accurate treatment, a much more datailed
analysis would be required of each complex target, which should take
into account the yield and accuracy of the available weapons as well as
the number, hardness, and geographic distribution of target elements.
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Air lethal radius for each target in the complex must be determined for
a uniform height of burst over the complex. Air lethal radius associated !
with simple targats ara calcualted assuming an optimal height of burst
based on the target's vulnerability. Since a complex may be comprised . i
of targets with diffaring vulnerabilities, it's necessary to define one
height of burst over the entire complex. Accordingly, the height of
burst for the complex is defined as the optimal scaled height of burst
associated with the hardast target in the complex. Using this defined
air height of burst, the air lethal radius for each target in the com-
plex is computaed.

Similarly, the hardness componeats (VULNl, VULN2) and the corresponding
fractional valua (FVULN1) which reprasent the complex are determined by
first taking, for sach target of the complax, its VALUE, FVULN1l, the
number of hardness components (1 or 2), and the lethal radius correspond-
ing to esach hardneass. The complement of FVULN1 is found to reprasent

the second hardness component. If either fractional velue is nonzero, it
is multiplied by VALUE to obtain the actual value at that hardness.

After all targets have besn considered, the lethal radii are separated
into radii belonging to hard targets (radii less than 1.5 miles) and radii
belonging to soft targets. The gverage lethal radius, weighted by the
actual value at the corresponding hardness, is calcnlated f{rom both hard
and soft targets for those radii, and the result (HHARD or HSOFT) is
assigned to the complex. Similarly, the actual value at each hardness
(VHARD or VSOFT) is accumulated. If thsre are no hard targets (i.s.,
VHARD = 0), FVULN] for the complex is sat to 1; otherwise the fraction
of actual value for hard targets (VHARD/VIOT) is assigned to FVULN1,

This FVULN1l, than, and the corresponding number of hardness comporients
are assigned to the complex.

The ’2dex numbar (INDEXNO) and the target designator code (DESIG) asso-
ciated with the representative target will normally be the INDEXNO and !
DESIG assigned to the first member of the complex (i.s., the first element '
of the complax ancountarad when processing the game data base). The usar
may, however, establish criteria for saelecting the Tepresentsative INDEXNO
and DESIG (a control fsature used in RISOP development). The procedure
for lxo;ciling this optiun ars outlined in the Usars Manual (modulae i !
PLANSET) .

Target Shuffling: During the sllocation phase of plan gensration, the
rate of allccation for sach waspon group is monitored as the targats ara
processed. To pravent these rates from being biased by a large number
of similar targets considered consecutively, the basic target list is
shuffled. .

R R,

S
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, Since similar targets appear together in the data base (by class and
type), target shuffling randomizes the oxrder in which various types of
targets are encountered. Thus the rare of allocation provides a good
' estimate of whether a group is baing over-allocated or under-allocated.
The agorithm used to achieve the required shuffling is accomplished in
the following manner.

Consider the target indices (I) as equally spaced pointas on a circle,
with targets in a particular class occurring consecutively. If the Ith
point is displaced along the circ: e to the index

%-(3 - JG; C* (I) wmod C

wvhere C is the number of points on the circumference of the circle, the
result will be the desired distribution. To accomplish the corresponding
reordering of the digcrete list of targets, each index must be multiplied
by

r FG-/Hx

where N is the number of elements in the list, and then reduced by modulo
N. A direct application of this procedure, however, will result in some
cases with the same final index being assigned to more than one element.

Therefore, the following algoritim is used by program PLANSET to assign n
new indices to the elements of the list in such a way that the above
criterion is satisfied and each index from 1 to N is assignod exactly
once.

i Let L be the greatest integer such that L‘%- 3 -ﬁ) N
. whera N is the total number of targﬁtn.
g Let P=Jwl,

: ; whera P = the beginning index of the current cycle, and
' J = the index number currantly being assigned.

As each list alement is processed, J is raoplaced by J + L to obtain the
next index numbar. If J becomea >N, J is replaced by J - N, If J
becomes = P, a new cycle is to be started; 1 is added to P and to J,

and the procedure continues as before.
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