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ABSTRACT

The computerieed Quick~Reacting Genaral War Gsming System (QUICK) will
accept input data, automatically genarate global strategic nuclear war
plans, provide output summmries, and proc~t fpput tapes to simulator

subsystems external to QUICK., QU.CF “as besn programmed in FORTRAN for
use on the CCTC HIS 6000 computey. #yscem,

The QUICK Program ‘mintenance Manual coneista of four volumes: Volume I,
Data Managemsnt Subsystem; Volume II, Weapon-Targnt Identification Sub-
system; Volume III, Weapon Allocation Subsystem; Volume 1V, Sortile Gen-
eration Subsystem., The Program Maintenance Manual complements the other
QUICK Computer System Manuals to facilitate maintenance of the war gam-
ing system. This volume, Volume II, provides the programmer/analyst
with a technical description of the purpose, functions, general pro-

cedures, and programming techniques applicable to the modules and sub-

routines of the Waapon/Target Identification subsystem, Companion
docunents are:

a. USERS MANUAL
Corputer System Manual CSM UM 9~77, Volume I
Computer Systom Manual CSM UM 9-77, Volume 1I
Computer System Manual CSM UM 9-74, Volume ITI
Computer System Manual CSM UM 9-74, Volume IV
Providus detailed instructions for applications of the system

b. TECHNTCAL MEMORANDUM
Technical Mamorsndum TM 153=77

Provides a nontachnical description of the system for senior
menagoment personnel
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SECTTON 1. GENERAL

1.1 ose

This volume of the QUICK Program Maintenance Manual describes the mod-
ules which are part of the QUICK Weapon/Target Identification subsystem,
detailing the wodulus, subroutines, and functions which it comprises.
The information contained herein is presented on a wodule-by-module
basie., The module-by-module discussions are structured so that a main-
tenance progrsmmer can undarstand the program functions and programming
techniques, The computer subjects are structured to inform the main-
tenance programmer of overall eystem programming techniques and conven-
tiona,

Subsaquent subsections present genaral dascriptions of the overall QUICK
system and Waapon-Target Identification subsystem.

1.2 Genepa] Descriotion

The Weapon/Target Identification subsystem of QUICK selects and proo-
exses the Red and/or Blue forces which are prespecified for a partic-
ular plan. The subsystem consists of modules NIM, DBMOD, INDEXER, and
PLANSXT, as shown in figure 1. Figure 2 shows the ralationship of the
Weapon/Target Identification subsystem to other QUICK subsystems in
terms uf procedural and informatiom flow.

e modules of this subsystem are usad tn assembla selected target data
from the CCTC JAD filas, and reformat the data in & menner which is
acceptable to QUICKs Intogtatad Data Base and to further develop a plan
for allocatiou,

Modules within this subsystem ars executed in the order of: JLM, DBMOD,
INDEXER, and PLANSET, All modules perform updates to the Integrated
Data dese; no other data filas are used (other than internal temporary
scratch files),

The firat wmodule, JiM, builds the target portion of the dats base. Note
that the remaining dats base is created by modulas within the Data Man-
agement aubsystem, Thess tndules may be axecuted at any etage of the
sutire QUICK processing, i.e,, before or after INDEXER, atc. An order
of module execution pertains only to modules. not defined within the

Data Management subsystem,

The naxt module uovmdlly run {s DEMOD, Its primary purpose is to alter
the content or characteristics of a data base to vhe specific scenario
for which the plan is bheing developed, in accordance with prespacified
user input,

Module INDEXER 1is dasigned to assign index numbers (attribute INDEXNO)
and perform the task of forming complex targets,
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Module PLANSET forms weapon groups, praparas the target list for tho
allocator, computes and normalizes the class value lactors ang calcu-
lates the representative attributes for complex targets.

; 1.3 Qrgapixation of Myintenance Mppysl, Volume II

Each major section of this mabval details a modulae along with the sub-
roucines and functions whica comprise the wmodule. Major subsections
are:

. “odule input - details wiut: chuine wust ba created prior to
modula execution

b, Module output - detalls what chains will be updated by sach
modula

¢, Functional description - details the macre functicn of the
‘ module and the awsoclated mwsjor subroutines :

d, Copmon blo..ks ~ detail the contents of sll interial comson
blocks, All coomon blocks usad to commmicate with the COP
are given in Program Maintenance Manusl, Volume T, appendix A.
Thase are: C10, cl5, €20, €30, C4Q, 030, ERRCOM, IN§, TVPQT,
OOPS, STRING _
Within the QUICK system ths COF is viewed as the operating program.
Basod on user dirvection, the COP will execute cverlay links or modules
which perform the objectives of tha user requests. Each overlay link
is called throu;h knowledge of the command verdb and wvithin each link
the first subroutine is called ENTMOD (for entry moduls). That ia,
thera arc as many wubroutines called ENTMOD am there are mpdules. Con-
fusin 1s avoided by executing the cerrect overlay link. Subroptine
discussion, chen, is initiated with ENTMOD whose weaning, or function,
varies according to the overlay link,

Couments on tha QUICK integrated dats base can bs found in Program Main~

tenance Manual, Volume I, section 2, Tt will be assumed within thia
manual that the reader has an understaunding of QUICKa data base,
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SECTION 2. JAD LOADING MODULE (JIM)

2.1 Puxpose

JIM and its assoclated asubroutines assemble data from the CCTC JAD files
and manipulate and reformat the data in a structure which is acceptable
to the QUICK system,

2,2 Input

JIM creates target records as directed by user card image input. This
modizle normally is the first phase in the total creation of the inte-
grated data base, For proper execution, the organizational portion of
the data base must have been finalized,

Target records are obtainad from input JAD files according to the format
given in figure 3. Not all JAD entries are used by JIM, only those
ligtad undar the columm labeled 'USED'.

A JAD format has a maximum of 336 characters of which only the first 258
have defined inputs. In those cases when JLM generates & JAD format

tape, ontries are placed within characters 289 through 236 (tha third
column of figure 3).

2.3 Qutput
JILM builds that portion of the organizationsl structure of the data base
called the Assigoment Table., This table shows the kind of target to
be sdded to the data base and how it will be included, The table
includes:
o 'The valid country code and what region and sidc tha country is;
o The target classes for each sida;

o The selection criteria for each target type based on category
code, ownar, location, and capacity or name;

o The TASK that corresponds to the target typea; and

o The list of DESIGs (alphabatic portion) that are to be used,

From the Assigrment Table, the usar selects targets from the JAD input
file and creates targats (record TARGET) within the gaming portion of
the integrated data base., For each craated target, tll linkage 1s
properly updated,

g, g a0 -
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COoLS, XIEM USED SREATED DY JLM
1-5 Category Code JCATCODE .
6=9 WAC No. JWACNO !
10-15 BE No. JBENO
16-20 Blank
21-58 Nexme JNAME (21-26) .*
59-64 Major number JMAJOR :
65-88 Complex Name :
89-94 Minor number JMINER §
95-118 Concentration Name
119-125 Latitude DDMMSS N/S JIAT :
126-133 Longitude DDDMMSS E/W JLONG é
134~135 World Division t!
136-137 Sub Div |
138-139 Country Location JLOC )
140-141 Special Region JADLS
142143 Region
144-147 Blank
148-149 Owner Country JOWN 3

150~151 Agency or Service ovwner

152-153 U & S Cad or Supreme All

154-155 Component or 211 Regn CMD

156-159 Severe VN _

{ 160-163 Moderates VN JVN :

164-167 Light VN }

? 168-171 Review Data yy mm o o
|

: _ l 172-175 ICOD yy mm

'176-190 Significance , S - : ;
191-198. Cepacity - : JOAP ' '

. 199~200 Data Source '

. 201-204 Units of moasurs '

i *Variables are nsmed as used in common block JADREC.

Figure 3. JAD Yormat (Pert 1 of 2)
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CaLs,
205

206-208
209-212
213-224
-225-236
237
238
239~245
246-247
248-253
254-255
256-258
259-267
268-286
289-293
294
295-300
301-303
304~306
307-308
309-312
313-314
315-318
K} 8
320
321-324

1325-330

331-336

LIEM

Scaling Factor

Radius

Percent Capacity
Dimensions -

Fiscal Year Projactions
File ID Code

- Phase Code

Security Class
Remark

Owner UIC

Sexrv Spcl Code

READY Code

Blank

Not Usad

DRSIG

Flag if in the Dats Base
Type

Kot Used 7
Subset of Class Index
Not Used

Sequential Count Within Subset
Task

Not Used

QICK Region

SAGA Region

Not Used

SAGA Flag

BLANK

yseo? CREATED BY J1

JRADIUS

DESIG
* or blank

#Vuriables are named as used in comson block JADREC

Mgure 3, (Part 2 of 2)
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An optionsl output of JLM is a JAD format fila from tha ssldcted targets
for use by damage assessment systems external to QUIOK. The formet
as shown in figure 3 with the added entries crestad by JLM.

2.4 Concept of Opsragfon

The function of the JLM is to build pertions (targats) of the integrated
dats base by selecting racords from a file that is fn a JAD format, JIN
operates in thres modes. First, a sectfen of the integrated data base
called the Assignment Table is built through user foputs, This table
describes vhat sort of target is to ba added to the data base sl how it
will be included, Second, given a cowpleted Aduigmmsnt Table, the
selection of JAD records is exacutad and a Damage Asssssment t. 1a
prepared for use in processore external to ths QUICK wystem. drd,
after record selection, provisions are included for deleting individual
records not required for QUICK processing. In the taxt 1ish senee
verbs ASSIGN, SELECT, snd ASTERISK initiate the thrae JIM functions,

2,5 Identification of Subrouting JNvpgtiong
2.5.1 Subroutins ASSIGN. This subroutins 1s the first subtoutine within

overlay link ASST executed upon the &psarance of vetb ASSIGH, mwl-
ing upon the adverb; subroutines ALPHAS and/or PLAYERS aré SRbruted.

2.5.1.1 Sybroutine ALFHAS. The ALPHAS clsusé builds the bulk wf the

Assignment Tabla and {s performed by thid subroutine. The imin portion
of subroutine ALPHAS involves ths resding and correct deliluition of the
generalized input cleuse. This clause is fully detailed within decticn
2 of Users Manual, Volume II, Major points aré répaated here for ﬂt'm'-a

poses of outlining the major thrust of the code written féok Dubritink
ALPIAS, The input clause has the form:

’

L low-catcode (- hish-categda) (X fask) . |
desic-alzhabetis [, sltstpate-desiy . . -] :
(e :ﬁ%’ag saascy-snd |, ammsrr-ade . ¢ .1 :
i
1
'{
.

- o wama
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General comments «re:
o The side must be first
0 The target class must be preceded by two slashes
o The target type must be precaded by a dash

o If minimum cspacity or nuame is used, it must be preceded by a
graater than symbol

0o The lowest catcode zust be praceded by one slash and if a
range of catcodes are used the higheat catcode is preceded by
a dash

o TASK is preceded by an asterisk and DESIG by a comma

o Country codes are praceded by either OWNED or IN 1f the assiyn-
went is restricted

2,5.1.2 Sybroutine PLAYERS. Siuilar to ALFHAS, subroutine PLAYERS
reads the input clause and updates the Assignment Table; Tha general-

_ dred input command 1is:

ASRIGN PLAXERS ids [/ xesion / seuntrv-code
[. country-cods . . .) [gkds [/ xegion . . .]

The side must be first, the regiuvn must be preceded by two slashde
and the list of country codes must be preceded by a single alash,

2.5.2 Subroutipe SELECT. The use of the JELECT verb (and hence the
execution of overlay lirk (SELE)) instructs the JIM to select records
from the JAD formgt input Z£ile accoxrding to the developad Assignusent

Table, The SELECT command has a maximum of six optional advarbs end
are:

0 WHERE - normal WHERE clause without OF or LIKE
0 UNIT - used to define input unit if it is not 20
o ONPRINTS ~ causes the print of the output JAD format

0  REPLACING or OMITIING - ueed to replace existing targats orx
to ignore duplicates

0 ORDER - allows the user to specify the arrsngement that the
clacses will be added to the integrated data base

o SEITIMNG - used to set the valus of TARDEF to aliow for auto=
matic asmignment of valuss for attributes TARDEFHI and TARDEFLO

PP
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After user input definit{cn, SELECT raads & JAD inpit récord ind queries
the Assigrment table (subroutine FNDTAR) to ascartal 1f the ghﬁ‘gt
should be addad to QUICKs data bame. Th 1t ts not to be attdad, the
next JAD input record is xead. Otherwise Snvestigationd aie jwide Yor
exclusion of the input racord dus to a WAREE claube. ¥or abch salucted
tecget record, data is written onto filed 25 and 21,

After all target racords have besn selected, data filed ate rdrted and
read. For each record, subroutine ADTCBASE 1b chiled YoY tie definitidn
of the selected target record onto QUICKs dath base.

Finally tests and code are made to quirentes the JAD réverds are 2

- propar sort and additionally JAD selected racoxds are printud iF wwer

directed,

2.5.2,1 Bubroutine ADTOSASE. This subroutine addé the dats from the
selectad JAD record on.o WUICKs data base. In addition te indarting
attributs values, this subroutins places tha target recotd dn the pruper
chains, This includes linkage under tho ssctor, velnerability, cluss,
type, and other headings a3 directed by the nature of the thrget:

2,5.3 Subroutine ASTERISK. Tuis vverlhy femcVed tacybts'
grated data bass and flags all target razorde on the ‘trﬂ:
file, If identical targst recokds ruside bok M.ﬁ!h th in ‘
data base and the output JAD file, &p sbbtekibk (ohiPlctetr position
is placsd on that record within tha JAD File, .

The list of target racord to be rotafnsd sre Jdufined within 4 kusPbii
clause and has the form:

KEREDY Aowdesix (= hisbdasis) o
[, lowdesix [- hishdabts) - . .)) "

Taie clause comsists of a list of DESIG ¥Mnges thAt are ¥y Ba ket in
the data base and flaggad on the output £lte. '

2.6 Commen Block Definition '

Comson blocks used by JLX are outlined {n tibla 1. Ciliion blovks thie
communicate with the COP are given in appesdiz A of Progres MAlobwhbsns
Manusl, Volume I, .

i
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ASNKEY

CLASSES

JADREC

OPTION

PAIRS

PRINSP
SIDXS
TARDEY

Table 1,

VARTABLE
OR ARRAY

ASNKEY

CLASSES(60)

OMITTING
REPLACIN
SETTING
UNIT
WHRESIRT
ONPRINTS

ORDER

ALFOS
YLOFO
SLASH
COMMA
DASH
STAR
Not
GREATER
PAIR

PRINON
SIDES(3)
STDLO

STDHI

Module JLM Internal Common Blocks

RESCRIFIION

Raference code of the ASNIYP record
dascribing target

Valid class names from the Assigmment
table

LIST of words as read from the JAD
format (see figure 3)

Start of the CMITTING clause

Start of the REPLACING clause
Start of the SETTING clausa

Start of the UNIT clause

Start of the WHERE clause

Staxrt of ths ONPRIN1S clausa (0 if option
used) !

Start of tha OKDER clause

Commonly used pairs of words (characterrl?)
in input

Alphabatic follows

Numbaers follow

/

)

*

. NO?

>

Two word input to compare with the above
operators

' Logical flag to print optional prints

Values of SIDE found in the data bawe
Lavel of local bowber dafense at low
altitude

Lavel of local bowber defenss at high
altitude .

11




PURPOSE Read the command verb snd control tha flow
accoxrdingly
i
ENIRY POINIS: ENTMOD (firet subroutine called when overlay link

JLM is sxecuted)

EORMAL PARAMETERS : None

COMMDN BLOCKS: ERRCOM

8 H ASSIGN, ASTERISK, INSGET, LLINK, SELECT
CALLED BY: cop

Mathod:

This subroutine calls utility subroutine INSGET in order to define the
command verb that causad the axesution of thie overlay. Based on the
verb, the proper overlay is exacuted and o RETURN wada, If the verd ie
not recognized an orror message is printed,

Subsections to follow present each overlay that way bs exacutad withia
JLM.

ENTMOU is illustrated within figure 4.




| gt A - Y

uymmw_ P

Tigure 4,

Call INSGET

Varb =
'ASBIGN'?

Varb =
'SELECT'?

Verb =
'ASTERIBK'?

Call ASSIGN
to Build the
| Assigument

' Table

Call SELECT
to Add
Targets

1Call ASBTERISK
] to Remove g
Targets

JAD Losading Module
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2.8 Suproutine ABSIQY"

JURPOSE: Search for sil sdvorbs associated with verb ASSIOW
ENIRY PODNTS: ASSIGN

FORMAL PARMMETERS:  Nome

QMMM BLOCKS: None

w: ALPHAS, INSGET, PLAYERS, TOFRINT

SAPLAQ.DX: ENTHOD (of JIM)

Each clause assoc.ated with verb ASSIGN is unique, Tharsfore subreutine
ASSIGN siwply determines each included cleuse snd executss the nssessaxy
subroutine for procewsing, Subroutiuss ALPHAS 3ad PLAYERS cetvuct the
actusl investigutipu of input clamees. Hubroutime TOFRINT printe resulta.

Subroutine ASSIGN is illustraced within figure 3,

*First subroutine of overlay link ABSI



START

Call 1INSGET
to Determine
Input Rumbe
of Adverhs

e s

:' Do for All ; i
. T ®1 Adverbs RETURN i .
D {
Call INSOET : |
o Find Adverb i
" and Start 1
' of Clause )
! |
! ,
% | |
:d :
. F Oall PLAYERS Call TOPRINT ; J
: k Adverb = to Add Regionas > to Print lagal
_ { 'PLAYFRS '? and Country Codes Cuuntry Codes :
b To Assignment Table and Regions { ,

: Call ALPHAS 1l call ToPRINT iy
[ to Build the o Peint Details
X Assignment =~ of hssignment ;
L ' Table Table !




2.8,1 Subroutine ALPHAS ‘

PURPQSE: Build tha assigoment table as divected by the
input clause ALFHAS

ENTRY_POINTS: ALPHAS

¥ TERS ! IPTK: Starting location juto INGGETe arxays for

_ ALPHAS clausa

COMMON BLOCKS: - CLASSES, C10, O15, 030, O0PS, PAIRS, SIDB8

SUBROUTINES CALLED:  DIRECT, FINDCLASS, FINDGIDE, HDVND, HRAD, IMSGET,
MODFY, NEXTTT, RETRV, STORE

CALLED NY: ASSIGN
Methed:

ALPHAS begins by reading and storing pavamsters within the inpu¢ clauae
(see subsection on subroutins functions) and, then, builde the Assigu~-
ment table as directed, '

Joput Ixsuslacion

The initial thrust of ALPHAS involves the reading c:: V" of paven-
eters describing the input clauss, Cods may W resdily 9tnbd
through knovledge of the varicus combiuations perwitied within the Azput

clause,

Local parameter IPTR is the pointer to the curyeat mtlru within tha
input clause end paramsters CCF and CCL ave the veluss o mﬁl the
flrst and last countries of & list ara found, MIRS axd e
collections of pairs of values corzesponding o kpy valvey (a *w* _
olause. LOCOWN contains tha valuss gensrsted by LOCATED TN qnd CWIRD BY,
The key valuss in PAIRS are ALFOS (l’;::uﬂl lua hlhﬂ?. nen
(mmeric value follows), SLASH ('/'), DAZR ('-'), GREATER ('w'), STARK
('*'), COMMA (','), snd NOT (‘NOT')., These key valuga delpwmine the
function of the values that follow, For oxsmpls, an slphsbetis &M.
not directly praceded by an o?cur.or indicates s now vgine for S8,

/' tndicatas o naw ACLASS, '=' & ney ATYPE gy CATNI, '>! o pamp

winimum capacity, '/' CAILO, ‘%' ASNTARK, ',' DESIGAZ oF soumsry sde,
'LOCATRD IN' or 'OWMED BY' a countyy codp, _

-~
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ALPHAS scans through the input clause until it encounters & redefinition
of either SIDE, ACLASS, ATYPE or CATLO, When this occurs the information
collacted up to this point is added to the Assignment Teble, It should
be noted that vhen & key valus like ATYPE is encountared all higher
values, SIDE and ACLASS, will not be redefined.

As a point of clarification, bes aware that attributes ACLABS and ATYPE
are definad within the organixzational structure and their values will
be set to attributes CLASS and TYFE upon proper target selection.

Astigopent Table Structure

Subroutineg ALPHAS will coustruct the bulk of the Assignmont Table and
will link the position constructed with tha country codes added by sub~
routines PLAYERS, Tha structure, or shaps, of this table follows.

Chained to the headar (ASNTAH) for sach side are records containing the
valid country codes and the rasgion they are in (ASNCTY). These records
are sorted on region and country code, Also under each hoader are
taecords (ASNCLS) containing the valuss for CLASS for tha side, Under
aach of these records are all the ATYPE names that bslong to this class
(ASNIYP). The countries and types are comnacted via common ASKREC
records, These records contain restrictions based on Category Coda,
the location or owner of the target, and either its name or size. It
also contains the TASK that will be assigmed to a target mmating these
restrictions. On the other chain under ATYPE are the alphabetic por-
tions of DESIG to be umed in sssigning a DESIG to the target (TYPDES),
Subsaquent DESIGs are used 1f the first values are already used, All
of theoe records with the same alphabatic portion of DESIC are chained
togethar under a common record (ASNDES) containing the DESIC and the
number in each region,

Asslzoment Table Constxuction

After the input values have been collected, tha Avsignment Table is
searched to find wheru new information {s to bes insertad, First, thexe
is & search for ACLASS (under the proper SIDE), If the ASNOLS racord

of valug ACLASS does not exist, the record will be created. Similarly,
the ATY'E value record is ssarched for and the record crestsd if necas-
sary. It should be added that the first ASNREC rscord is also checkad

ot that every ASNIYP racord has a uniqus MINCAP associated with it, Now
that the key record in the table has been found or created, the CONTRY
chain is tysvarsed looking for country codes that match those in the
input clause betwsen CCF and CCL, When & desirad ASNCTY record is found,
the ASNRNG chain {s processed to ses 1if thers already existe sn ASNREC
record corresponding to ths input, or onme that only needs to be wodified,
If not, the ASNREC will be created. This procass of searching the ASNRNG
chain is done for sach desired ASNCTY racord, When completed, the DESIGA2

1
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values coliscted in array IDESIG are placed at the end of the ALTDRS

chain, Tho are aloo linked under the propay ASNDRS record, again
creating a 1ecord if necvessary, _
)

This process is continued unril tha ALPHAS clause s exhaustad,
Subroutine ALPHAS is 1llustraied in figure 6.

1

e i e

|
|
|
|
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Call FINDSIDE
and FINDCLAB

and HDFND for
Aasigoment

ut\;

Initialize
Values

l

Call INSGET
for 8tart
ot Claune

Any
Information?

Firat value
Alphabetic?

Error
Message

Tigure 6, BSubroutina ALPHAS (Part 1 of 17)
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Call INSGET
for the Side

RETRV for
Asgignment
Table Header |

Rl

Call INSGET / Header

for Pair of LY Txists?

Slashes

Error /

Message J

Both Slashes
Fournd ?

|
Call IKSGET Set Langth i
Alphabetic to 2 o ‘

Leader :

Roset Yes

Length Follows?

Figure 6, (Pert 2 of 17)
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Call INSGET
for the Class

T

Set Type and
Inzrement
Pointer

'

Call INSGET
for Alphabetic Set Length
Prefix for Alphsbetic
Set Length Long Jtring?

Call INSGET
for Next
Opesrator

Operator
& Dash?

Figure 6.
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Alphabetic
Follows?

)

No

(Paxrt 3 of 17)
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Call INSSET
for Type and
Next Operator

Operator
is '>'?

Call INSGET
for Alpha/
Numeric Prefix

Alphabetic
Pellows?

Call INSGET
for the
Nawe

- Call INSGET

for the
Ninimum
Capacity

Figure 6, (Paxt 4 of 17)
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Opsrator a

Exror
Slash?

Message

Call INSGET
for Numeric
Prefix

Rumber
Follows?

Yes

¥

O

Error
Message

/

all INSGET for

Category Code

and the Next
Operator

Operator is
a Dash?

Call INSGRT Number

for Wumeric Follows?
Prefix
Call INSGET
| for the High
Category Code
et Task and

usber of DRSIGs

Figure 6, (Part 5 of 17)
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v

|
Increment l
Pointer
Call INSGET ' Z
for the ;
Oparator v
[f
I - |
Call INSGET an Opscator = o '
\ for Alphabatic Comaa ? :
| Prafix !
o :,
‘( Alphsbatic Mois Thwh |
Tollows? w*ﬂmc&v
: . by
. : "
; | E
' , c-ll LWBGEY ;
‘ Error to Add DESIC I
Message to x.m; ‘of d
| : : oG - ! |
| . !
{ -
| { Co
. I 1
Yigure 6, (Pe¥t 6 of 17) ",
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2 gl T e L T e A PALT - Beamey)

Operator = Sat Velues for Oparator =
Asterisk? No Country 'NOT' 7
. Restrictious

945

Warning Change Flag
Massage to Restrict

Country Codes

i

TABK Alvesdy
Defined?

Call INSGET 61 -
for Alphabetic letlt INN::;E'I
Profix Operator

Alphabetic
¥ollows?

' » Operator =
' []
Call INSGET LOCATED IN'?

for TABK

Set Indicators
to Base
Selection on

H;Ju_;u‘&_. (Paxt 7 of 17)
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Operator =
TOWNED BY'?

Set Indicator
to Accept
All Countrias

e we

Sat Indicators

" to Beme

Selaction on
Owner

Set Pointer to
Baginning of
Country List

Call INSGET
for Nexc
Comma

Operatoy =
Comaa?

Update Polinter
to Last

Country Code

Figure 6. (Part 8 of 17)
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:
)
4 Call HEAD for | Call NEXTTT
-= Chain of ! for N-;:t
! Value for
i’ ACLASSs ACLABS
i :
3
&
! ACLASS =
1 Input Claus?
p
¥
3

1 1

; ¢
]
]

Call NEXTTT
i for ATYPE

Value

p—
-

MINCAP w
Iaput Value?

Call NEXTTT
for MINCGAP
Valus

Figure 6, (Part 9 of 17)
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@

Legal Value
for ACLASS?

Ervor y : |
Masmage ‘ : ]

Call HO¥ND
for Targat
Header

Headar
Exists?

. Tigure &, (Pirs 10 of 17) .
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QD

Call STORE Save Reference
for New . Code ifor the
ATYPE ATYPE Racord
) Call RETRV
) for the

DES IG Header

Do Por All
- Do
1“;'}-'"1 New DES1Gs

Dona

Call MEAD
for Chain |
of DESIGs

@

Call NEXTIT
for DESIG

: nvo nofor-ucw
_ qode

' . e New ATYPE?

Figure 6, (Part 1L of 17)
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Call NEXTTT ' i :
for a DESIG ] L
DBESIG Bave bt Valuea |
J as Input? for TYNORS |
|
, i
' ! ’
' Call HEAD I
| ) for ASNTYP :
y i Record :
; . ;
! .
| i '
1 ! y ) | | | I
’ ( 106 Jeagee _ Co
i o |
j |
‘ i
(

Figure 6. (Part 12 of 17) !
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Call RETRY Jex
thy Hewd of
the Assig:umunt

n ‘inbie

[ Call NEXTTIT
for Country
l Record

Auy Country
Qu triction?

Yan

/

Do for All
Countries
Iaput

}ﬁo
l Call INBGET

for Counitry
Code

Figure 6,

e

Qountry

Rastrictad?

_/

Yes

(Part " of 17)
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List of
Desired Yzu
Country

No
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Yen
Country 3
Prohiblited? |
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Call NEXTTT '
New Racord
for Assignment }
Record Posatbility p

Extect

Call BEAD to
Find ATYIE

(=7

Tigure 6, (Paxt 14 of 17).
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Extend the
. Category
Range

l

: Call MODFY
to Update the
ASNREC

110

;all DIRECT for

he Country and

ype Records to
be Linked

!

Sat the New
Values for
the ASNREC

AT g

Pigure 6.

1

Call STORE
to Store the
ASRREC

(Part 15 of 17)
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Call INSGET
for Start of
Next Set
of Input
End of Yes '
Clause?
Nc
Alphabetic
Prefix (New
SIDE)?
- .
‘ .
(New ATYPE)? Ll | 'bt . ] ‘ .
- - ] ! , o




e

—h g s

965

Call NEXTTT on |
Chain of
esigned DESIGs

Any DESIGe?

/

Finnx Error
Message

‘ RETURN ’

) A e

Warning
Massage

(&

Call INSGET
for Next Pair
cf Words

C— S———

Boyohd Entire
Verb?

Reconizable
Pair of Words?

=

to Section
of Routine

Based on Type

of Opetation

&

Figure 6. (Part 17 of 17)
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2.8.2 Subg atine PLAYERS

PURPOSE: Build the Assigmuent table as Sirvictsd by the
input clause PLAYRRS,

ENTRY POINTS: PLAYERS

FORMAL PARAMETERS : nlrm: Starting locativk fato TNAGREIR fox FLAYERM
claunse

COMMON BLOCKS €10, CL5, €30, OOPS, PA'RS

SUBR S CALLED:  HDFND, HEAD, INSCER, NODFY, SRXITY, RLTEC, STORR

CALLED PY: ASSICN

Method:

PLAYERS 1is used to build #he poxtion of the Ase uﬂu thit séiates

» country code tc a sypecific raji v and cide, is Mﬂ“& of e
CONTXY chain of records sorted om recion and ceimitry tindd m thb
header for each side,

Subroutines GETTAR/FNDTAR enter the Aull”hk table vis thy [

chain, The country vodes for the owaer and locat ‘ m
ara found, ther the valid catagory codos (oxeated by
to see 1if tha target is acccptabla,

The processing in FLAYERS 1s largely coattelled by what fpt Epaddiie
is ancounterad,

When au alphabetic follows (AL¥OS) ia nmeu:a :2&
preceding operator thea the alypliehetic wval a m-
pretted as & SIDR and the Assigmamut teble ¢ fot ma

retriaved,

If & pair of slashes are encountered then tha fledting pl
following will ba the region for all swbssquent csue

another pair of slashes (¢x a vew side) is M
slash (BLABR), or cowma (',') iu sscouttered Vil
following it will be a cuuntry code o ba

Befors the country code is sdded, hewswis, uﬂ. w m "ﬁ
1f the ceuntry clready exfiste n the M Il Lt deady’

for tha input country code end. -rcsm is sve oha &
but undar a different region, the rogiss f& Wl ¥
printed,

This processing coatimmes until the fapwt vis DRGCIE has MW
Subroutine PLAYERS is illwstrated in figavs 7.
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|
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—_—
START

-

Call INSGET
to Get Value
for. SIDE

Only
Print
Desired?

Call HDFND
and RETRV Head
of Allliﬂmnnt

e

Tab

'

Call INSGET
for Region
Prefix

pap—

AN

903

Region PrcéI:\\\ Yas

Print

Messags /

Call INSGET
for
REGION

R e

REGION Print
Numeric? lessage
Call TNBGET
for Country
Code Prefix
|
903
Country
Print
raf
Cod:';r; ix Message

E:;;R -"-—!

Flag

1

Figura 7.

e

Subzoutine PLAYKRS (Fart 1 of 3)
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Call INSGET
for Country
Code

Country :
Code No
Alphabetic? .
Call NEXTTT 1 '
. for Next '
i. : Country Code
in Table
| i
) Input ‘
: CountrysTable
: i Country? S
. ' D
‘i K !‘
| LU
i
. !
. ' : ’ o t .
| Figare 7, (hepe 3 of W) :
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I Call INSGET
to Find {f
Clause is Done

End
of
Clause?

*No

Call HEAD
for CONTRY
Chain

{

Call INSGET
for Next
Opsration

Comma
Follows?
No

Pigure 7.

Slash?

No

Print

11 Message

()

(Paxt 3 of 3)

0

Call TNBGET
for Second
Slash

Bscond
Slash?




2.8.3 Subroutine TOPRINT

PURPOSE: Print the Aseigument Cable as beilc by the fapwt ‘
clause,

ENTRY POINTS: TOPRINT

FORMAL PARAMETERS: WHAT = 'ALFPUAS' or 'PLAYERS'

COMMON BLOUKS: c10, c15, C13 \

SUBROUTINES CALLED: HOFND, HRAD, FIRDSIDE, NEXTYT, METRY

CALLED BY: ABSIGN

Methed:

The generation of print reports is the only fumctive of MOPRADNT (figwe

8). The flow is subdivided into sections accerding to the e

input clauses. In either situaticn, the Assigmment Ceble in shatned,
summarizing values collacted end reports predused. The sutliee of omb

report is given in Usars Manual, Velums 11, seetien 2.
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g

Call FINDSIDE
for Legal Values
for SIDE

R

Print No
Players?

Yeas

Print
Headar

{

Call HOFND for
Head of
ssignment Table

Inicialize

Counts and
¥lags

~ et o

E
|
|

L Figuve 4, Subroutine TOPRINT (Purt 1 of 6)
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No

40

Add Countyry
Code t0 the
List

List Full?

30

{t call NEXGTT
for Next

ASHCTY
Racord

End of
Chain of
Naw Ragion?

Priat
Parcial List
£ Covacry Code

Get the
Rext
lde

Print Xe8
List
R Rasat
mIERREY,
Conzt
Resat lulhor of
el ountries {a ¢
10t and A ¢
New Conde
Figure 8. {(Paxt 2 of §)
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| | @
Print Print
Assignment Exror RETURN
Tabla? Measagea

Yol

Cnll HDFND and
RETRV to HoaA

the Assignment ﬁ l

Table

Yas Print DERIG Call NRXTTT ”
First Sidet : Header it for the

Next DESIG “ '

Print Any More -\\\

SIDE DES IGe?

, 110 ‘ . ! ’
N rint DESIG .
Cull NEXITT aud Region - .
for New Count
CLASS !

o - o R

10 f
H i ‘
. End of Next I8 There ) =
F fon Chain? Gide a'Next Side%? | |
; e —-/ ; jy

l
o

J . Print . ( RETURN )
' CLASS et

. Figure B. (Pert 3 of 6)
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130 o
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Figure 8, (Part 4 of 6) ' .
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Call NEXTTT
for ASNREC

-

)

End
of
Chain?

Sane
Catagory
Range?

Set
Flags

135

Print

category Range —
and TASK

{

Cull HEAD
to Find
Ccuntry Code

'

Add Country
Code and
Ownar/Location
Flag to the
Buffer

I//anuft-r /F‘ “Ant
Ho ,ull 17 Print /

Buffer

Figuxe B8, (Part 5 of 6)
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140

140
Print
Buiffer
150 {
Regat
Buffer -
Countar
155 {
Call NEXTTT
for New
* DESIGA2
|
‘ i
‘ _ o Call HEAD )
on ALTDRS
Add
. DESIGA2
: to the Buffer ,
i
i l .
, ‘ s No Buffer Full? () Primt J

witer [ oo

Figure 83, (Paxt 6 of €)
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2.9 Subroutine SELECT™

FURPOSE : Selact targets racordes from input JAD file

ENTRY POINTS: SELECT

FORMAL PARAMETERS: Nona

COMMON BILOCKS: ASNKEY, CLASSES, €10, €30, JADREC, OPIION, PRINSP,
SIDES, TARDRF

SUBBQUTINKES CALLED:  ADTOBASE, IFINDCLASS, FINDSIDE, FMEDIA, FNDIAR,
INSGET, KOMPCH, KRUNCH, NRXTTT, RANSIZE, SAMSET,
SETDEF, SORTTI, XWHERE

CALLED BY: ENTMOD (of JLM)
Method:

Target. rucords sia selected from the imput JAD files, added to QUICKs
integratad data base (subroutine ADTOBASE) and & new output JAD file
ganerated for use outside of tha UICK system (see figure 9). The
sralection process ia user directed and outlined in subsecticn 2.5,

Basides tha commons described in tabla 1 there are soma specfal arrays
used by SEILECT, VADV holds the value for all legal adverbs, ALVPTR
holds the adverbs and pointers from tha {nput clauses. START holds the
pointer to tha baginning of the input clauses in the oxder described in
VADV, PUNCT holds the pair of valua paira that correspond to the alpha-
batic prefix and the operatur comma av they sppear in tha input, RECORD
is a 336-character array which contains the JAD record before it fe
decoded into JADREC. LINES contain an incremented count of the items
in 'subsats', based on CLASS,

First a JAD format record is read. Xf tha automatic goneration of
bosber defensss ia desired and the record 1is a SAM plte, SAMSET i
callad to save it on a speniaml fila (unit 19), Tha target than must
owet the criterion defined by the Assigmment table #s testad by FNDTAR.
The record sust then pass any restrictions f{n the optional WHERE clause
bafora it is decoded inta JADREC, At this time the key referance code
(ASNKEY) from FNDTAP. is saved on the racord wvhich is put on & random
file, 7The sortkey for this racord is wxitten wnto file 21. This pro~
casgs continuas until the ingut (4la 1o sxhausted,

*Firet subroutine of overlsy iink SELE




The next step is to sort the randam fila snd optiomslly create GAM
complexes, The sort is done by subroutine SORTIT with the t
defined on unit MIDLUN (21 or 23). The sort fo pyieaily om ERSTAA2Z
(found aftar FNDIAR was called by ratrieving the fizet DESIGA2 Sor
this type).

The DESICA2 is retrieved so that the output tape will ba in DRSIGC sorv
without necessarily doing a second sort. The fils of sslected JAD
records is also sorted on region for the same ressom. The §END/CLASE
index (JSETNO) is used to keep tha clssses together within i for
the output file and also to improve the eificisacy of N AR, Attri-
bute TYPE is included in the sort primsrily fox AMTCOBASE sfifelebcy Wt
also for the ocutput print, The NAME of the tavget mvhgu thete
for the INDEXER modula. After the sort is accompli ’ 1s
called to form SAM complexes if the optionm it on, Yhe worbed tile is
then read and SETDEF is called, 1f the optidn 1s om, and ADTORANE
called to add the record to the integrated data base, The valwe for
DESIG 1in now defined and the JAD record is output weting if Ve DMEIL
remains in sort (DESIC overflow could cause it ‘to be out of "wRt)-.

This is done for the entire sorted file, If yet out of sert, the JAD
output file i{s resorted and put into ths cutput file. IF¥ W '
prints are desired the JAD output file is rervead Wi ptiated,
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2.9.1 Subroutine ADTOBASE

TURPOSE : Add the selected JAD vacord to QUICKs integrated
data base

ENIRY_PQINTS: ADTOBASE

FORMAL PARMMEIELRS:  None

SOMON BLOCKS: Clo, €15, 30, JADREC, OPTION, TARDEF

SUBROUTINES CALLED:  LEFAULT, DLETE, GETDES, HDFND, WEAD, MODFY,
NEATTT, RETRV, STORE

CALLED BY: SELECT

ADTOBASE is callad to put tho target describad in common JADREC imto
QICKs Integrated Data Bass. In crde:z tn do this, the mastar of all
the chains of which the TARGET Record 1is a datail of, muet be found or
in many cases created, Since the processing 1s very similar for most
of the chains, the process has bean yensralized as much as possible,
The genaral approach is to start with the haaders and quary the chaina
until the propexr masters have been foumd or created for this TARGET
racord,

Tha first time that ADTOBASBE is called ths records on tha ATRIM chain
are chscked in order to define the common C30 locations of the key attri-
butes describirg the master racords. This is only done on the first call,

The ¢irst action normally performed in ADITOBASE is to deflne the array
of vrluss that deascribe the locatfen in the data base whers the TARGET
reuoid is to be linked, Tha iinkage must be placed under the chainas
that contain the matching valuss for attributas VULN1, TYPE, IREG, and
CLASS, If the TARGET is a weapon, chaine for weapon group, payload
number and the waspon TYPF (defined under the weapon CLASS definition)
must be sesrched for matching values.

The first step in retrieving the mastur xecords s to vetrieve any
headers that have not been retrievad already by the previous taiget,

Then the four chaine (seven for wespons) are searched for a record that
has & key value natching that of the JAD record. If the racord agrees
vith the one previously found, no sesrching is nenessary, If the
racord dous not axist, then it must bu created.

Befora any racord is created in ADTOBASE the subroutine LEFAULLY is
cslled for that record typa. DEFAULT will set all the default values
ior that record typs, After this {s done, the key vslua from JADREC
are aet and the recoxd is created,
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The SECTOR chain requires special processing simca the comparison here
is not a match bui longituda being between two valuss, The chain 1is
vixply sesrched for tha racord, Thie 1a not necesasacy 1if the tecord
is not already thars from the pravious call to ADTOBASE,

The TARGIY record must also be checked mince it must bs unique to more
values than just TYPE, The values of country lucation and ownar and
valnerability are aleo checked. If a metch is not found on the antire
chain, a new record is created. Note also that Lif the record had bean
craated earliar it must now be modified to account for tha sidlitional
unique values (VIUILN1, atec.).

Fox weapons thare is ona additional record that mmst be defimi now,
WEPSUB, the wespon subrype, As uveual, if {t does not alrsady sxist it
is created, Nota tha: DEFAULT is not called sinca tha sntire record
congists of the one name 'DUMMY'.

Now 1f either the REPLAGING or OMITIING options are used the TOTTQT
chain is msacched for targets with the same values for WACKO and BENO,
Note thet for sowma typas of targets, this can result in an uconiw
amount of searching and that the options should ba used » ntn";

s match is found OMITTING will cause a return to SELECT w:ﬂo Mcm
will delete the old racoxd,

tow that the wmasters for the TARGET record have bean defined the actual
racord can he sdded to the data base,

First subroutine GETDES completes the work that FNDTAR sterted using
the referenca code mentionod in ALPHAS, GRTTAR, and SELECT, .

with the DESIG now defined, and the default valuas definad, the valuans
in JADREC ara woved to cu-m cin,

For Urban/Todustrial targets the radius is dafined snd the valua for
either POP ox IGIW 1is met (POP for population centers).

Tha target racord is now creuted.

1If the target is aléo a weapon then a MEBMIC racord is slso created, :
At this point ADTOBASE returns,

Subroutine ADTOBASE is i{llustrated in figure 10, \ i
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2.9,2 Subroutine DEFAULT

PURPOSE: Set dafault values into common hlock €30
ENTRY POINTS: DEFAULT

FORMAL PARAMETERS: RECORD: record name

COMMON BLOCKS: ¢Lo, c210, €30

SUBRQUTINES CALLYD: HEAD, NEXTIT

CALLED BY: ADTOBASE

Mathod:

Local arvays RECNAME and VALUE hold <the record nane and the default
value for the attribute. Also arrays LINK and LOC contain either a
l.nk to the start of the racovd description (0, if no more recoxds are
described) or the location of the attribute in common C30,

When DEFAULT is called, the RECNAME array is queriaed using the corras-
ponding LINK value until the record name passed is found or the entire
1list queried,

If the record name is not found the RCTYP chain is traversed in an
affort to find the record name passed, When found the JALINK and

AITINK chains are traversed to find tha defsult valus for the attribute

and Lte location in C30. These values are atdad to VAIUE and LOC fol-

lowing the record name, 1In any case the valuss in VALUE and LOC between
the record and the next record are used to move the value in VALUE into

the location in common C30 spacified by 10C,

Subroul:ine DEFAULT is illustrated im figure 11.
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2.9,3 Sybroutine KRUNCH

PURROSE: E:dTuEAi’ n:o:;‘)&;:u based on name with adjusted
ENTRY_POINS: KRUNCH
FORMAL PARAMETERS : SORT: the file containing sorted records from
SELECT
COMMON_BLOCKS None
S 5 ED: SORTIT, DISTF
CALLED BY: SELECT |
Methed:

The information on file SORT is saved on & temporary file. The output
from SAMSET {s then sorted on NAME, Complexes with idantical names are
formed into complexes with san effective radius and range, The complexes
are then rasorted on longitude and an ocutput file for SETDEF is created,
the first record on this file is the rumber of complexea. Finally, the
data that was on SORT file is returned to SORT.

Subroutine KRUNCH is illustrated in figure 12,
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2.9,4 Subroutine SAMSET

PURPOSE: Collect location and type of SAM site
ENTRY POINTS: SAMSET

FORMAL PARAMETERS: RECORD: 336-character JAD format record
COMMON BLOCKS: None

SUBROUTINES CALLED: Nona

CA D_BY: SELECT

Method:

SAMSET 1s passed the JAD format record of a SAM site. 'ha name, lati-
tude, longitude and type code 1s then put on a scratch file for lator
processing by subroutine KRUNCH,

Subroutine SAMSET is illustrated in figure 13,
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2,10 Subroutine ASTERISK™

BURPOSE: To delete target recnrds from QUICKs integrated
data baac

ENTRY POINYS: ASTERISK

FORMAL PARAMETERS:  None

COMMON,_BLOCKS : 10, C30

SUBROUTINES CALLED: DLETE, HEAD, INSGET, RETRY

CALLED BY: ENTMOD (of JLM)

ASTERISK begins by locating the VEEPING ciause in the INSGEL input and
retrieving the firat range of DESIGs to bao retained in the data base.
The input tape (JAD foruat) creuted by an carlier cxecution of SELECT
is then read. If the DESIC on the tape 1is heyond the DESIG inpubt raupe,
then INSGET is used to retrieve additional DESIG ranges until this con-
dition 1s no longer true, The TARGET raccrd ie then rotrieved and the
TCTTGT chain {s headed to find the value of TYPE which is used on the
output tape, If the tape DESIG ia below the DESIG input range, the
TARGET vecord is romoved from the data base and the JAD format record
is output as 1is, But, if this DESIG Ls between the DKL IG {aput rauge,
then an asterisk is appended to the DESIG betore the record is output.
In either case a new tape record is read and the DESIC Lo tested as
before,

Subroutine ASTERISK 1is 1llustrated in figuve 14,

*First subrontine of overlay link ASTE
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SECTION 3, DBMOD MODULE

3.1 Prugpone

The purpose of DBMOD is to alter the contenl; or characteristics of a
data base in order to adapt the data base to the specific scenerio for
which the plan is being developed, Becausa of its highly speclalized
nature, module DBMOD should be examined for possible revision each time
a new plan is to be generated,

3.2 Input

User commands plus the integrated data base are necessary inputs to
DBMOD, user inputs define the scenario, attacking and defending sides,
plus optional inputs whereby nondefault scaling factors may be set,

All targets to be proceased by the QUICK system musat have been defined
prior to DBMOD execution, This also includes a definition for cach
target's value (attributes VAL, IGIW or POP), For the attacking side
attributes ADBLI, NADBLT, or ADBLR and NADBLR, and NPRSQL, NPRSQ2, or
NPRSQ3 musat also have becn defined,

3.3 Output

DBMQD generates printed reports and modifies the Integrated data base

for all U/I class tergets for the defending side and for all miussile

and bomber class targets for the attacking side, U/I targets modify
attribute VAL, Missile and bomber class targets modify attributes
NOINCO, NALERT, NOPERSQ, ALRIDB and NLRTDB. If user requested, attributes
TARDEFHI and TARDEFLO are modified.

3.4 Concept of Operation

DBMOD begins by readlng input user commands and storxes values that
define the scenerio to be constructed, the attacking and defending sides,

aud the nondefault scaling factors used for U/I class value celculations,

DBMOD, then determines the attributes for NOINCO (number in commission)
and NALERT (number on alert) for bombers and missiles. The user also
has the option of scaling the value (VAL) given to an U/I target bascd
on the values for population (POP) and IuIW, The option &lso exists tu
calculate local bombar defenses (attrilLutes TARDEFHI snd TARDEFLO). For
given collections of targets racords parameters are aummed and properly
printed.

3.5 Identification of Subroutine Fuynction

3.5.1 Subroutine DESTAB, With the exception ¢f utiliLy routines,
DESTAK 1s the only subroutine included undaxy DBMOD, DESTAB kaeps track
of the number of target records within the dats base, the number of tar-
get recorda deleted, and produces summary prints.
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1.6 Common Block Nefinition

Common blocks used by DBMOD arc outlined in table 2, Common blocks

that communicate with the COP are given in appendix A of Maintenance
Muanual, Volume I,
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BLOCK
CLASSES

LOCAL

SIDES

TARDEF

Table 2.
VARIABLE
OR ARRAY
CLASSES (:.00)
LOCAL(1)
LOCAL(2)
SCENARIO
AUTARD
PCTTIW
PFIW
PCTPOP
PFPOP

SIDES{5)

NTARHI

NTARLO

Module DBMOD Internsal Common Blocks

DESCRIPTION

Iist of all legal class vaiues from
FINDCLAS

Attacking side

Defending side

SIERRA, INDIA, or ROMEO input

Flag to automaticaly generate TARDEFHI and
TARDEFLO

Constants used in U/I scallng equatious,
Default values are: PCTIW=3,06, PFIW=, 81,
PFPOP=PCTPOP=0

Commont with FINDSINE and stores all asldes
with headers in the data base,

Level of local bomber defense at high
altitude

Level of Jocal bomber defense at low alti-
Lude
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1.7 Subroutine ENTMOD

PIRPOSIE: Alter duata base to specilfied scenario
ENTRY POINTIS: ENTMOD (first subroutine called whan overlay

1ink DBMOD 1s oxecuted)
FFURMAL, PARAMETERS : None .
COMMON BLOCKS: CrASSES, €10, Cl5, OOPS, LOCAL, SIDES, TARDEF :
SUBROUTINES CALLED: DIRECT, DROPDES, FINDCLAS, FINDSIDE, HDFND,

HEADRF, TNSGET, KEEPDES, MODFY, NEXTTT, PRNTDES,
RETRV, SETDEF

DBMOD initially reads user's inputs and stures veeded parameters, The

verb for this module is MODIFY and the only recognized adverb is

SETTING, Within the clause parameters SCENARIO, ASINE and DSIDE must
| be defined, SCENARIO defines how the data base 18 to shaped and recognizes
B- valuvd of STERRA, INDIA, or ROMEO, Parameter ASIDE function is tu set
!
)

|
i Method:
|
|

the attacking side and DSIDE to set the defending side., Sides are set
within record 'NUMIBL' (see figure 15).

1t desired the user may request calculations for local bomber defenses
through an input within the clause of setting TARDEF=YES, The rewain-
ing allowable inputs to the clause are the setting of variables PCTIW,
PFIW, PCTPOP, or PFPOP to non-default values for use in U/I calculations,

After Input definition, the individual tasks performed are:
a, ‘'The appropriate numbar of bombers or tankers for each aquadron

‘ ’ (NOPERSON) 18 selected depending upon the particular plan
bedng devaloped (Initiative, Surprise, or Retaliatory)

-

b. The number of bombers or tankers in comminsion (NOINGOM) fou
cach squadron 18 calculated by specifying that attribute NOINCOM
18 equal to NOPERSON

¢. The number of bombers ox tankers which are on ulert (NALERT)
for each squadron 1s also set to NOPER5QN

The relative value (attribute VAL) of urban/industrial targets
ia calculated as a function of genvral industrial worth (IGIW) o '
and population (POP) ;

P
~
=
-

—a Tt
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a, If the TAPDFF option 18 exercised, each target (on the defend-
ing side) is processed and the level of local bomber defense
available at the target is calculated,

f. 1If any target value equal zero (VAL=0), that record will beo ;
daleted from the data base,

If addition to the above tasks, the following printe arc produced;

a. The target value summary that reflects the count and cumulative i
value of the targets by SIDE, CLASG, and TYVE,

b. The target count by SIDE, REGION, and the alphabetic portion
of the DESIG

¢, The targel couut doleted Ly SIDE, REGION, and the alphabetic |
portion of the DESIG

The order of target chaining is conducted in such a way that the targoel
value print summary may be produced within having to save various com-

binations of SIVE, CLASS, TYPE, and VAL values, Namely, for a given . ‘
side a target cluss is chosen, a TYPE is chained for that class and

all individual targets processed for the CLASS and TYPE intersection,
All TYTEs are chained for a given CLASS entry and then a sacund CLASS
entry 1is picked and processing continues.

Nove that attribute TYPE and the record type chain called "IGTTYP' arc
not recessarily in one-to-one correspondence, That 18, for a value of
TYPE there may exist more than 'TGTTYP' record, Code 15 implemented to
chack for whi= occurrence,

[
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3.8 Subroutine DESTAB

PURPOSE: Builds and prints counts of DESIGs by region

ENTRY POINTS: DROPDES, KEEPDES, and PRNTDES

FORMAL, PARAMETERS : DESTIG| Target DESIG and region for entries
IREG

‘ DROPDES and KEEPDES

S1DR } Side to be printed and region for entry
IREG ‘ PRNTDES

COMMON BLOCKS: None

SUBROUTINES CALLED: None

CALLED BY: ENTMOD (of overlay limk DBMOD)

Method:

Entries DROPDES and KEEPDES

Kased on formal parametera DESIG and IREG maintain a count of records
to be deleted or records to be retained within the data base.

Ent ry PRNIDES

Prints the counts as bullt by DBMOD,

Subroutine DESTAB is illustrated in figure 16,
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SECTION 4, INDEXER MODULE

4.1 Purpose

To provide for economical handling of data and to facilitate communica-
tions between QUICK modules, it is necessary to assign indices to
varicus data contained in the data base. Module INDEXER is designced to
parform this task, In addition, INDEXER processes all potential tarpets
and, where appropriate, forms them into complex targets,

4,2 Input

The input to module INDEXER consists of the user=-input command and the
integrated data base, The user-input command identifies a complexing
optiion or a weapon yieold used for complexing and print option requests,

INDEXER accesses the integrated data base in three ways, First, it
accesses the vulnerability table header VNTKHD and the vulnerability
number records (VULNUM) on the VNTKS chain, Second, it accesses the
target data by raetrieving the target headers (TGTHD), the target typc
records (TARGTY) on the TGITYP chain, the TARGET records on the TGTTGY
chain, and finally the MSBMIG records on the TARGXX chain., Third, 1t
accesses the targets within sector using the sector header (SECHD),
tho sector records (SECTR) on the SECTOR chain, and the targets on the
TGTSEC chain.

4.3 Qutput

INDEXER modifias the integrated data base In two ways, First, it alters
the contents of the TARGET racord, adding an index number and, for
missile and bomber targets, calculatea the time decay valuas, Alsc, as

a8 result of the ccmplex formation process, it changes the linkage of
targets on the CMPTGT chain. When originally stored, all TARGET records
are placed on the CMPTGT rhain as details of a single masterx: ‘his
master record (type COMPTG) may be thought of as the maater of a chain
of all simple targets., Following the complex formatiom process, each
complex causes the crsation of a COMPIG racord, This racoxrd is used

as the master of a COPTGT chain whose details ara those TARGET records
which make up the complex. After the creation of this racord, all
TARGET racords which are a part of this complex are modiified so that
they are now chained to the new record rather than the simple target
master, Thus when all processing is completed, all targets will be :
differentiated as to whather they are simple, or complex targets by

the COMPTG recoxrd to which they are chained,




4.4 Concept of Operation

After n scenasrio has been selected, module INDEXER performs neceseary
calculations and additione to the refined data base, The major objec-
tives of INDEXER are to: (a) assign unique indices to all targetable
records (referred to as index number, attribute INDEXNO); (b) automatical-
ly calculate time decaying value points for all target bomber and missile
hascs; (c) calculate for each unique target vulnerability a complexing
lethal radius based on user selected ylelds; (d) complex individual tar-
pets based on selected algorithm; and (e) define the target complex
classes,

A% Identification of Subroutine Functions

A.5,1 Subroutine COMPLEX. This subroutine queries all potential targets
on an carth sector (boundaries of longitude) basis and forms complexes,
Simply, clements of targets are defined as being in & complex 1f they

are geographically within a defined destruct radius of each other, The
deatruct radius is the lethal radius calculated and stored in carlier
processing,

Ay%,2 Subroutine CRTBLE. This subroutine calculaces complexing lethal
radius based on hard coded tables and is executed only when user directed,

4.5, Subroutine SETVAL. Tf a target belongs to a missile or bomber
cinss and is salvocd, this routine will calculate time value decay
curves based on the rate at which sorties leave a launch base,

.6 Common Block Definition

Gommon blocks used by INDEXER are outlined in table 3, Common blocks
that communicate with the COP are given in appendix A o% Program Main-
tenance Manual, Volume I,

mv,

~‘l
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Table 3, Module INDEXER Internal Common Blocks

VARIABLE

BLCCK OR_ARRAY DESCRIPTION
! . CYIELD SYIELD(2) Yieid, in megatons, used in forming complexus,
\ Value 1is user determined,
r
‘ v
f DIFFTAT DIFFLAT Maximum difference in latitude (DEG) in form-
| ing complexes. Computed in INDEXER based on

the softest target in the data base,
IOPRT TOFRT 1f zero, nonstandard prints are suppresscd,

User determined.
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4.7  Subroutine ENTMOD

VURPOSE : Read user inputs, calculate and store complexing
. lethal radius, determine attributce INDEXNO and
: control flow of supporting subroutines

ENTRY _POINTS: ENTMOD (first subroutine called when overlay link
INDXER im executed)

FORMAL PARAMETERS : None . !

1 COMMON_ BLOCKS : €10, C15, €25, €20, €30, CYTELD, DIFFLAT, TOPRT
SUBROUTINES CALLED:  COMPLEX, CRTBLE, DIRECT, HDFND, HEAD, INSGET,
TTLE, MODFY, NEXTTT, RETRV, SETVAl, VLRADI
CALLED BY: cop
Method:

: Module INDEXER begina (figure 17) by reading (through utility subroutine

. INSGET) and storing user input parameters, then for each unique vulner-
‘ ability contained within the data base, a complexing lethal radiusn is

' calculated and stored, Following this, individual targets are chained

In a apecified manner and modified to include attribute INDEXNO, As

! fndividunl targets are chained, subroutine SETVAL is called for all
wiasnile and bomber classos for possible time value decay calculations.
i . After guerylng targets, subroutine COMPLEX 1is called in order to form
[ tarpget complexes and upon completion processing is terminated, 4

Uaer Input Definition

INDEXER initianlly retrieves rocord type 'NUMIBL' in order to define the
attacking (ASTDEY and defending (DSTDE) side, 'Theso attributes wera
ntored iu the data base by module DBMOD, Following side definitlon,
the unar Inputs are retrieved and needed values stored.

11 the verb is correct (comparison to local parameter IND) procesaing , !
continucy; otherwise an error message is printed and procassing stops, . : l

ixlstence of adverbs WITH, VNOPTION, or ONIRINIS are checked fox. Use | {
of adverb ONPRINTS, {mpliea nonstandard prints are to be produced; . | ‘
advarb VNOPTION implies thet complexing lethal radius i{s to be obtainad !
from hard coded tables, 1In absence of the VNOPTION clause, complexing '
is performed with an assumed weapon yleld of one megaton. 7The user may ’
override this yleld through a clause introduced by the adverb WITH,
Both attributes YIELD and EIDE are included within the WITH clmuse,

et A e o - . A
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Complextug Lethal Radius Calculation

For cach unique vulnerability defined within the data base for the defend-
ing slde, o complexing lethal radius 14 calculated and stored within

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

are performed either in subroutines VLRADI or CRIBLE depending upon user
requests,  After each calculation, results are printed and DIFFLAT is
rechecked for definition of the softest target among targets to be
queried,

Vulnerabilities (attribute VULN) are collected under header 'VNTKHD'
and are contained within chain 'VNTKS',

Attribute INDEXRO and 'Iime Value Assignments

hullvidual targets arc now procassed in a defined manner in order to
asnign index numbmrs, For targat classes called miseiles or bombere,
time vaiue factors are penerated, Also, the stored complexing lethal
radius (array CIR) is defined within esch individual target racord basad
on attribute VULNIL,

Index numbers will be assigned mequentially for all target records that
liave a similar value for attribute TYPF for a given class and side
combination. For a given target class individual targer records are
collected for one side followud by all records for the romsfning side,
if TYPLs exist for the second side, Within a collection of records for
a given 1YPE value, items are querled according to the order in which
thoy appear in the data base,

Target class names that are stored within the data bsse may be found by
querying record chain 'RCTYP' of the organizational datg, FEach class
name encountered under chain 'RCTYP' 4s locally atorad in array KREF,
Storage is on a side basis, The exintence of a cluss name for one side
docs not guarantee an entry for the other side,

INDIANG sssigmmants begine by picking & target class (hesder TGTHD) for
sida 1 (local parsmeter IS=l) and further picking a targaet typa record.
Now [or a terget class, side, target type combination, all of the indi-~
vidual targets are chained and INDEXN(), complexing lethal radius, &nd,
if necessary, time value factors ave storxed,

After a given TYPF record is processed, the next TYPEa ure procasseed for
the same class and side, Upon exhausting a clase and side cumbination,
aide 2 (T5=2) is {fnvestigzeted for mll TYPE records. Finally a new
target cleas for side 1 is chosen and citad processing is rapeated.

Attribute TYPE and the record typs chain called 'IGTTYP' are not neces-
uarily in one-to-one corrdspondence, That is, for a value of TYPE thave




may exist: more than one 'TGTTYP' record, This is possible since the
attributes defined in the 'TGITYP' records may have differant values for
a TYPE value, For lustance, for TYPE~MMILI there could be two entries
for attribute CNTRYL (country location), say US and CA., For this con-
dition two 'TGTTIYP' records will exist and both hava attribute TYPE=MMI1TT,
Therefore upon chaining 'TGTTYP', the entire list must be checked for
multiple occurrences of the same TYPE value,

After the last clase entry for side 1 is processed, checks are made to

ansure all side 2 entries have been processed. This is necessary since
the major processing is for all side 1 entries and the fact exiats

that class names may be defined for side 2 but not aide ). Local array
ICHK is set to nonzero as each side 2 class name 18 processed.




4.8 Subroutine COMPLEX

IURPOSE : To form complex targaets

ENTRY POINTS: COMPLEX

FORMAL, PARAMETERS : None

COMMONB_BLOCKS : €10, C15, €30, DIFFLAT, IOPRT

SUBROUTINES CALLED: NIRECT, DLETE, HDFND, MODFY, NEXTTT, RETRV,
fORTIT, STORE

UALLED BY: ENTMOU (of overlay liok INDEXER)

Method:

Tndividual target records are querled 1a order to form target comploxes.
If any two tevgets are geographically located within ona half the msum
of the complexing lethal radius of each target, they belong to the sama
complex, For each new complex formed, a complax number (parameter
1COMPL) 18 sequentially updated, stored under record 'COMPTG' and each
individual target balongiug to the complex is storod on the 'CMPIGT'
chain, . )

Complexos are formed within earth segments which are simply divieions
of longitude, The ecarth sector chain is called 'SECTOR', The inlitial
action of COMPLEX, as shown in figure 18, 1s to query a 'SECTOR' chain
and nort all records within that chain by increasing latitudea, Sub-
routine SORTIT performs the sort and final results placed on files wnit
TSORTLUN, FEach ISORTLUN record contains latitude and the Reference Code
of the target vacord associated with the la*ftuda, Fille ISORILUN 1is
read, and an indexed random file (ISAMLUN) is written which will be
interrogated within COMPLEX, Each ISAMLUN recoxrd contains target lati-
tude, longitude, refarence codes, complex number, and complexiag lathal
radius (CCnI),

The scearch for complex targets begins by comparing differeuncas in lati-
tude for consecutive targets in the sorted file, beginning with the
first noncomplex target. When a distance batween tha first selected
target (asmociated with latitude CLATI) and any other individual (lati=
tude CLATY) that has riot as yet been complexed is less than one half
the sum of the lethal radius of each target, the target associated with
latitede CIATJ 1o waid to belong to & complex associated with latitude
CLATT. Array LCOMP is updated to record this occurrence,

Tavget CLATT continues to be tested against subsequant targetn in the
sorted file unti{l a difference in latiturde greater than paramater
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DIFFLAT iea encountered. DIFFLAT is the maximum complexing lethal radius
defined within the game, Targets included in the list LCOMP arc now
compared in the same way to find additional members of the complex. 'The
process is repeatad until all targets in the list LCOMP have been 1faves~
tigated, and the complex ia completed, The complax then is assigned

the next value of ICOMPL and each member within tha complex are propuerly
chained,

Subroutine COMPLEX 18 illustrated in figure 18,
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4.9 Function CRIBLE
PURPUSE ¢

ENTRY POINTS:

FORMAL, PARAMETERS:
COMMON BLOCKS:

SUBROUTINES CALLED:

CALLED BY:

Method :

To calculate complexing lethal radius

CRTBLE

IVN, vulnerability
None

VLRADI

ENTMOD (of overlay link INDXER)

Based on input parameter (IVN) complexing lechal radius is obtained by
proper indexing into hard coded arrsys (Q sud P) which is the letter
portion of vulnerabilities. Daflning a yield as equaling the first
two integers (in megatons) of IVN, subroutine VLRADI iz called to find
an adjusted VN which is turn is used as the index into the P and Q

arrays.

Function CRYBLE is illustrated in figure 19,
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4.10 Subroutine SETVAL

PURPOSE : To add time dependent value curves to missile
and bombar targat bases

ENTRY POINTS: SETVAL

FORMAL PARAMETERS: None

COMMON BLOCKS: c10, C14, €30

SUBROUTINES CALLED: DLRECT, HDFND, ITLE, NEXTY'C, RETRY
CALLED BY: ENTMOD (of overlay link INDXER)
Method:

SETVAL (figure 20) sets the values of FVALTn and I'n attributes accord-
ing to the attributes NOPERSQ, NALERT, ALRTDL, NLRTDL, LCHINT, and
SIMLUN for missile and bomber bases, The value curve is calculated so
that the value of the item 18 equal to the fraction of the vehicles
remaining on base at any time,

The generated value curve considers the following time points:

T1 = Alert delay (ALRTDY.)

T2 = Time of last launch of alert vehi:le

13 = Nonalert delay (NLRTDL)

T4 = Time of last launch of nonalert vehicle

tm the first call to SETVAL all weapon typas are chainad and their
sssociated Reference Codes stored along with attribute TYPE (arrays
TTART? and ITARRF), Following this storage, SETVAL begins by retriev-
iug total vehicles (NOPERSQ), number of vehicles on alert (NALERT),
alert delay time (ALRTDL) and nonalert delay time (NLRTDL), If there
are no vehicles available (NOPERSQ), attribute VAL (target value) 1is
set to zero and a RETURN is executed. For this situation, the value
curve need not be generated, Attribute 1l {s set to alert delay and
FVALTL is set to 1.0, T1f thers is no launch interval (LCRINT), a
RETURN is exscuted; otherwise T2 and FVALT2 are calculated, T3, T4,
FVALL3 and FVALT4 are calculated only 1f 12 is less than the nonalert
delay.
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4,11 Function VLRADIL

PURPOSE To find the lethal radius of a weapon delivered
against a target of a specified vulnerability,
and to met FN for use by the calling subroutine,

ENTRY POINLS: VIRADI
FORMAl, PARAMETERS: YIELD - Yield of weapon in megatons

NVN = Vulnerability parameter of target
HOB = Weapon height of burst

FN - Parmmeter specifying shape of damage
function
COMMON BLOCKS: TNDXRHL, RADATA
SUBRCUTINES CALLLED: EXP
CALLED BY: ENTMOD (of overlay link INDXFR)

Method: o 4

NVN is decoded {uco the appropriate vulnerability number VN, the letter
(P or Q), and the K~facter XX, The cube root of the yleld is extracted,
Then the adjusted vulnerabflity number AVN is determined by methoda
described In '"Computer Computation of Waapon Radius," B~139-61, Aix
Foree Tntelligence Center, FN {is set to eix or three of P and Q type
tarpets, respectively,

Common bhlock /RADATA/ contains four arrays (for the four combinations
of P or Q vulnerability and air-to-surfacae burst) each of which contains
the natural logarithm of the lethal radius (iu nautical miles) of u
l1-megaton burast, The data are st intervals of five vulnerability num-
bera. Function VIRADI interpolates in the appropriate array to find

the logaricthm of the l-megaton lethal radius for AVN, The lethal radius
of the weapon is then determinad by exponentiating and multiplying by
the cube root of the yiaeld,

A flowchart for VLRADI is shown in figure 21,
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SECTION 5. PLANSET MODULE

5.1 Purpose

PLANSE'l' prepares the target list for ALOC, computes and normalizes the
class value factors, calculates the representative attributes for com-
plox targets and forms weapon groups,

5.2 Input ) !
With the exception of geographic related records, the entire remaining
structure within the integrated data base will be queried, This includes
records and chaina to define the targets, complaxaes, weapon characteris-
tics, payload data, and veapon base locations,

User commands select targets and weapons to be usad within the allocation
definition, In addition, information is supplied for value sualing
calculation plun data for representative complex target setting.

5.3 Output

) The major vubjective of PLANSET involves tha formation of weapon groups
and the definition of a list of target numbers as dewmanded by the allo-
cution system. Also, individual target records are modified to reflect
valuss as scaled thoough user inputs.

| Fach weapon group im a WEPNGP record on the WEPGKP chain., Each weapon
group has a chain, MYSQDN, that links together the MSBMIG records for

each base in the group. With regard to processing the data base it should
be noted that the individual launch sites assignsd to each missliae

‘ squadron are grouped togather; and that the value of the attribute ISITE

] : (site number) is set positive for the record representing the site, Cor-
reoponding recordas that ara missile squadrons within the sfte have ISITE
sot to s negative value, When input in this manner, the missile squad-
rons sre viewed as one launch base during plan gsneration,

Generated within PLANSET is the chain, LISTXX of target number racords,

TARCDE, which is hesded by racord TARNUM, This chain contains a list

of rafexence codes that points to targst records in a sert ordur proper |
for ALOC processing. There are threes types of targets: 4

a. Bipple targeft: one targst salement »

b. w: several targot elements within the latha) K i
radius of 2 eingle weapon a0 that they must be treated as a

single target complex




4 T e

¢, Multiple targets: Actually several independent identical tar-
gets such as separate missile silos in a Minuteman squadron
that are close together (relative to the range of the weapon)
but for enough apart that each target element must be treatcd
as an independent aim point,

The list of reference codes, then, contained within TARCDE records
stores simple target refavances whichpoint to one target alement (called
reépresantative targets) for each complex and multiple target formation.
Individual elements of complexes or multiples are not referenced by
chain LISTXX; therefore they are viewed hy the allocator,

Prior to PLANSET termination, each complex and multiple target has 1its
elements chained under a COMPTG record., The maximm number of comploexcs
has heen defined by INDEXER, Multiple targets raeside on the CMPIID

heador and have complex number (attribute TCOMPL) values that are groater
than INDEXER defined.

Each TARGEY record selected must be modified to include the corraect
normalized target value as well as the lethal radius for both air and

ground bursts, If nacessary there are lathal radius calculatioms for
two hardness components,

5.4 Goncept of Oporatiog
PLANSET performs the following:
o store usar input parameters;
o calculate the weighting value of each selacted target class;
0 calculate the lathal radius of all selected targets;
o chain collected multiple targets;

o for each complex, choose the reprasantative target and calcu-
late tha necessary attributes;

0 notwalize the value of each target so that the game total will
be 1,000 points;

o randomly assign target numbers (and eventually sort) to
selectad target records;

o  form weapon groups from weapon launch bawes;

o adjust the number of alert bombar rafuels bmsed on the number
of tankars available;

o finally, supply prints,
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The controlling subroutine (called ENIMOD) reads and stores user requests
and then executes subroutines GRPEM (for grouping), SRTTGT (for targat
number definition), and PRINTGP (for printing), Yach of these three sub-
routines performs the desired objectives,

%% ldentification of Subroutine Functions

5.%.1 Subroutine ADJUSTGP. This subroutine is called by GRPEM after
wuapon groups are formed. ADJUSTGP alters the number of bomber refuals
su that it is less than or agual to the number of tankers and resets
yiclds for cach weapon group,

5 ".2 Subroutine CAL.COMP. Whenaver subroutine SRITGT encounters a
complox target, CALCOMP will define the ropresentative target alement
for that complex as wall as datermine noccesary attributes for the com~
plex ar & whole,

h.%.3 Subroutine GRPEM., 'The user melected weapou system types are
chained along with their associated missile and bomber bases and weapon
groups are formed, A waeapon group is aimply u collection of individual
weapong (or reentry vehicles) that have simflar destruct capebility and
are locatod within defined proximity of each other. Therefore, a weapon
proup conaists of a TYPE (an attribute) of weapon that has the same alert
status, payload indicator, region code, and for bombers, refuel capacity,

0.4 Subroutine SRTICT. In order for the allocation procesa to func-
tlom properly it is best for the target list to be arranged in & random-
izced fashion, This necessity im dictated by the fact that if targets
were arranged with like charactexistice, the allocation algorithms in
#enaing how processing 1is proceeding would very likely interjaect biases
Mmis subroutine, then, sorts the target list and for each complex, calls
subroutine CALCOMP for proper chaining.

A second mejor function 1d the modification of the target value for in-
dividual records, Targets for which the lnput class value is zero (i.e,,
an oxemplar target isa not defined for the class or the exemplar target
is ausigned a value of zero) are not to be included in the plan and
lience are ignored in the processing. Otherwisa, the data base attribute
VAL (relative value within class) for each item is accumulated within
fte clasa, For each exemplar target specified by the input data, the
value factor

data card value for uxemplar target
data base VAL for exemplar targat

18 calculated., After the entire data base has beaen read, the accumulated .
value (VAls), together with the valua factors for cach class, are used to
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compute the final normalized class value factors,

Algo, the suwnatlon

of the VALs for each record is so scaled such that its result equals
1000. This scaling allows for allocation evaluations between various

data bases.

Multiple targets are made up for missile sites which dov not belong to

a complex,

five consecutively indexed sites from the same squadron,

5.6 Internal Common Blocks

All of the common blocks used by module PLANSET are given in table 4,
Common blocks which communicate with the COP are given in appendix A

of Maintenance Manual, Voluma I,
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Table 4.

BLOCK

CPRIOR

EXCLAS

MASK

PPRLOK

SET

VARTABLE
OR_ARRAY

MAXDSG

MAXTASK

TTSK
IBSG

IPTSK(48)

IPNSG(200)

TSUBT

UCLASS(15)

UCREX(15)

VALFAC(15)

MASK1
MABK2
PELOK(28,10)

RANGEMOD

RETARGET

Module PLANSET internal Common Blocks (Part 1 of 2)

DESCRIFPTION

Maximum number of input DESIGa alpha
portions, Used for representative
target definition

Maximum number of input TASKs, Used
for representative target de.inition

Number of entries in array IPTSK
Number of entries in array IPDSG

Stores TASK inputa for defining repre-
sentative target of complexes

Stores DESIG alpha portion input for
defining representative *arget of
comp lexes

Flag indiceting whather TASK inputs
are 1 or 2 characters long

Stores names of target clasmes for
defending side

Stores raference codes for target
class headers for defending side

Stores scaling factors for each
target clasg

Tastiug parameter for attribute TASK
Testing parameter Ffor attribute TASK
Used in SRTITCT for targat designator,
number print and in PRINIGP for

weapon and group prints

Fraction of weapon system ranga for
grouping use

Nengero for missile retarzeting
cupability
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BLOCK

5ET
(cont.)

TARCLAS

WEAFON

Table 4,

VARIABLE
OR _ARRAY

CCREB(20)

NCCREL
MAXCLAS
INCLAS

INDESIG(L5)

EXPVAL(15)

MAXW

TWEAP
INWEAP (100)
TREFW (100)

(Part 2 of 2)

DESCRIPT IOM

Comnand and control relfability for
regions

Mumbex of inpub values for CCRER
Maxlmum number of target classes
Number of wser selectad target classcs

DESIG of exsmplar target for selected
clans

Value of selected exemplar target

Maximm number of weapon systems
permitted for pronessing

Number of user selectad weapon systems
Names of user selected weapjon systems

Reference codes of user nalected
weapon systema




; 5,7 Subroutjine ENTMOD

PURPOSE Read and store user inpute and ontrol flow of
supporting subroutines

ENTRY POINTS: ENTMOD (first subroutime called when overlay link
PLANS is exacuted) .

FURMAL PARAMETERS : None ' ‘
COMMON BLOCKS : CPRIOR, SET, TARCLA, WEAPON .

SUBROUTINES CALLED:  CINSGET, GRPZIM, INSGET, PRINTGP, SRTTGT
CALLED BY: cor

Mathod:

In addition to conirolling the flow of supporting subroutines, ENTMOD '
mainly readn and stores usnr imput data (flgure 22). The verb and . \
sdverbs recognizea by thic module are:

0 PLANSET =~ the verb that causes execution

o  SETIING - the adverb which introduces a clause to set param-
sters RANGEMOD, RETARGET or CCREL .

; o PRIORITY - the adverh which introduces a clause to set criteria '
: for choosing representative targets of complexes, Criteria !
' ic ordered lists of TASK and alpha-portion of the DESIG it

n  ATTACKERS ~ the adverb which lntroduces a clause to select
weapon system inventory. Input i3 a list of values for .
attributs TYPE

! o DEFEMDERS -~ The adverb which introduces a clause to select
' targat classes. Inputs are a pair of werds for DESIG (and :
' hence the targnt class that the DESIG defines) and exewmplar i

g - valua of each NESIG, : X
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5.8 BSubroutine ADJUSTGP

PURPOQSE : Adjust number of bomber refuels so that it {is
less than or equal to the number of tankers and,
further, reset yield for each group

ENTRY POINTS: ADJUSTGP
FO! L _PA TERS ¢ None
SOMMON BLOCKS : €10, €15, €30

SUBROUTINES GCALLED: DIRECT, HDFND, HEAD, MODFY, NEXTTIT, RETRV
CALLED BY: GRPEM
Method:

After all data base items have been processed, the total number of bomber
refuels (NBOMB) and tankers (NTANK) are comparad, If there are morc
bomber refuels than tankers, the bombers on the nonalert base with the
largest range are changed to nonrefuel (TREFUEL=0); NBOMB is decrementaed
by the numbsx of bombers on the hase. This process continves until there
are more tankers than bomber refuels, If TREFUEL is changed to zero for
all the nonalert bases before the bombar-tanker balance {is achieved, the
alert basce are then examinad and IREFUEL is changed as above, When the
bombers and tankers have been balanced, the yleld for each group is com-
puted, During grouping, ylelds ware accumulated for each weapon base
record encountered, Therefora, these accumulated yilelds must be scaled
according to the number of weapons within ench group,

Subroutine ADJUSTGP {s {llustrated in figure 23,
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3.9 Subroytine CALCGME

PURPOSE : To calculste data which represent a complex tar-
gat from data for the elements of the complex

ENTRY POINTS: CALCOMP
FORMAL_P TERS : None
COMMON BLOCKS: CPRIOR, Cl0, C15, C30, MASK

SUBROUTINES CALLED:  DIRECT, HEAD, IGETHOB, MODFY, NEXTTT, ORDER,
REORDER, VALTAR, VLRADA

CALLED BY: SRITGT
Mathod:

CALCOMP begins by saving the raferance coda of the complex chain master
record and comparing the TASK and DESIC of sach component of the input
1iats of priorities in oxrder to chovse the 'raprasentative' component
for that target, It then stores values for the reprssentative under
the 'COMPIG' record. Values are now initialirxed for future processing.

A scarch is made for the maximum target radius, which is assignad am
the radius of the complex. Similarly, the maximum value of TARDEF is
found and assigned to reprosent the complex, The target value VOZ,

the number of terminal interceptors (MISLEF), and the weighted (by VOZ)
attributas MINKILL and MAXKILL are mccumulated as each target is
oncountered, Also, for each target, the time components and the cor-
responding actual value lost at that time are placed mequentially in
the arxays V snd TAU.

Subroutines ORDER and REORDER aru called to arrange the alements of
TAU in numerical order and to place tha olements of V in the corre-
sponding ordar, Those ordered arrays are used to approximate the time
dependence values for the complex (T1, T2, 13, T4, T5) in tha following
manner.

First the array TAU is checkaed for equal time components, If any are
found, the corresponding values are added together, and all ecqual com-
punants but the last are set to serv. When the entira array hae been
chechked 4t 1s cnllapsed to aliminate any szaxro componente, If the
Aumber of vemaining antries does not excesd five the timw dependance
of the value is approximatad by these time components, Otherwise, an
aliminat{on procedure %o redica the number of entriex to five is begun.
To accomplish thiz, the slopes ‘change in valus per change in time)
are célculated for all ramaining value points and the value point that




produces the amallest slope is grouped together with ita neighboring
value point, Hence the length of the TAU array Lls reduced by one., ‘he
TAU array is repetitively collapsed again, and slopes recalculated until
there are five or less points remaining.

‘ ’ Once the elimination process is complete, the fractional value 18 com-
putad for the first two components from tha sums now stored in V(1)
through V(5). These fractions, together with the time components fin
TAU and the total number of componeants (KK), are stored in arvay TTAR,

‘ The lethal radjus for air bursts must be recalculated for a uniform

‘ . haeight of burat for all elements within the complex, This is ruquired

| . since the air lethal radius as caleulated from VLRADP (called from

PLANSA) assumed an optimal air height of burst for each target. Cloearly,

| one height of burst is required for an alr burst over a complex. ‘That
height of burst i» defined in CALCOMP as the optimal scaled height ot
burst associlated with the hardest element in the complex. The smallest
ground lethal radius is defined as being the hardest element fn the
comp lex,

Calculation continues to determine the hardness components (HAZ, K7,
HAZ2, HGZ2) and the corresponding fractional value (FVULNL) which
ropresent the complex, VOZ, FVUINl, and the hardness number () or 2)
are also recalculated based on the defined scaled height of burst,
The complement of FVULNL is found to reprasent the second hardnoess
component, If either fractional value is nonzero, it is multiplled by
VOZ to get the actual value at rhat hardness. After all targets havo
been considered, the lethal radil are separated into radii belonging
to hard targets (radii lass than 1,5 nautical miles) and radii belcug-
ing to soft targets, The average lethal radius, weilghted by the
actual value at the corrssponding hardness, is calculated for borh hard
and solt targets for those radii. Similarly, the actual valuc at cach
hardness (VHARD or VSOFT) is accumulated., If there arc no hard tarpets
- (i.a., VIARD=0), FVULNl {s set to 1; otherwise the fraction of actunl
: value for hard targets (NHARD/VTIOI) is assigned to FVULNIL,

After all targets in cha complex have been proceassed as above, the
stored values are defined with the target racord called 'COMPTC',

Swe figure 24 for the loglc flow within CALCOMP,
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5,10 Subroutine GRPEM

PURPOSE: To form weapon groups

ENTRY POINTS: GRPEM

FORMAL PARAMETERS: None

COMMON BLOCKS: cLo, €15, €20, €25, C30, SET, WEAPON

SUBROUTINES CALLED: ADJUST, DIRECT, DLETE, HDFND, HEAD, 1TLE, MODFY,
NEXTTT, TANKER

CALLED BY: ENTMOD (of overlay link PLANS)

Hethod:

GRPEM forms wespon groupsa by chaining the user saelected weapon typa
records ('WEPTYP') and for each type, the individual wespon launch
bases are chained ('MSBMTIG'), Each base record then is tested for
proper dafinition undar weapon group heading.

Modules within the QUICK system requires weapon groups to ba sorted in
a definite order which can be easily achieved by properly chaining the
weapon types. The order of chaining consists of firsi grouping all
bases that are salvoed missiles, followed by non-salvoed missiles and
then salvoed bombers are grouped followad by non~salvoed bombers. A
salvoed weapon has attribute LCHINT greater than rzerc.

Tankers are not groupad but are collected and reformatted within aub-
routines TANKER and ADJUSTGP,

In the case of a missile weapon system, GRPEM checks the retarguting
flag (RETARGET). If on, the user has requested that the data base
attribute IREP be consldered for all missiles. GRPEM then calculatas
and stores for the current missile type, the factors that later will
be used to modify the number per squadron, number on alert, alert DHIL
probabllity, and raliability for all missiles of the type.

After woapon type data has baen selected and defined, missiles and
bombers are aggregsted to form weapon groups. A weapon group consilsts
of weapons from up to 150 bases, If all the weaponsz on a given basu

are nonalart, weapons of the asme type are . nnasiderad as one group.
Otherwise, a group comprises those waapons ou & base which have the

same alert status, type (attribute TYPE), region, and payload, Bombers
must also have the same refusling index, The maximum number of warheads
allowed per group is set at 1,000. Also, for missila clamsss the maxil-
mun number of weapons per salvo is aat at 15; Lif exceeded, a new miasile
group is formed,
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tmly those records are processed that define the first site of a
squadron (ISITE positive),

BOMBER units which do not refuel and missile sites must lie within a
geographic region which, for alert weapons, has a radius equal to a
vertain percentage of the range of the weapon, This percentagas 1is
rcad into the variable RANGEMOD at the beginning of the program; if
the percentage is not spacified in the data caxds, it is assumed to

be 157%. For nonalert weapons, the distance criterion is automatically
doubled,

Tt order to form a weapon group, the required radius ie exprassed in
terms of latitude (DLAT) and longitude (DLONG), and the number of bascs
(NTOTBAS) 1is counted, If some bombers are to be used as tankers for
refueling purposee (i,e,, if IREFUEL=2), the number in commission and
the number on alart are cut in half, The number of weapons and total
yiuld of the warheads carried by each vehicle on the base then are com-
puted, Up to 250 groups can be formed for use in plan genaration.
However, PLANSET processes and prints information for up to 260 weapon
groups to enable planners to adjust their deta base should more than
250 groups be formed,

When a new group is atarted group data are retrieved and stored under
record 'WEPNGP', TFor each weapon launch base, the base racord ('MSBMIG')
iy modified and linked to the group header. As each new base ia added,
the group centroid is adjusted accordingly. If there are both alert

and nonalert bombers on a given basa, the alert bombers are tested for
proup assigrment first using the distance criterion RANGEMOD; the non-
alert bombers than are tested using the criterion 2 x RANGEMOD.

Subroutine GRPEM is {llustrated in figure 25,




START

Retrieve {
Weapon Group

Header

(WPGPHD)

.|

Retriava Reference
Codes (XREFCD)
of Weapon Type

Headers

110 l

Retrieve
——3pe| Waapon Header

120

105

for Missllen

'

Call NEXTTT
for Next
Waeapon Type

!

Retrimva
Weaspon Header
for Bombaexs

Miusilaes

Baing
\ Processad?

End of No .
Chain? T 140

Ven

Salvoed
Weapons Just
Procossed?

Resot Flags
(CHRWD'D) to
Indicate Mon-
salvoed Weapons

L e )




Bombers Just

Procesnad?

Set Flag to
Indicate
Salvoed
Weapons

ppr——

"7 Call MODFY
to Store

Totals

'

Call TANXER

!

Call ADJUBTGP

. Q RETURN

Figure 25, (Part 2 of 9)




. T

. T W - ©

ver Reques t:d\ No
Weapon System? — 120

Correct
Salvo Status?

Misalla?

Retarget

\QitionSelected?
y--

Pexrform
Reprogramming
Calculations

0w Y

Calculate
CMISS

'

Call MODFY
for Weapon 250




' o
.\. ’

Call NEXTTT

for Next
Subweapon *
Record

End of
Chain?

On ue

Gall NEXTTT
for Next Base

End of Yas
Chain?
No
305
Call HEAD
for Tarpget
Record
ISITE <07
INo
Compute Compute
Grouping ‘ "~ Yield and
Radius Number of
Wospons
Tl 257, { Vs i m e3v s

330

i
|
|




Any Vehlcles
un Alert?

Set LSW to 2;
Alert Statuas
to 2

Set LSW to 2;
Alert Status

to 1

Vehicley On \\\
Yes

Set L5W to 1

Alert < Numbar
In Commisgsion? /

No

——

oaaasne o

No

LSW = 17

Call DIRECT
to Retrieve
Base Record

I

Base Have
ary YaB y
Weapons? 43

335>




345

Retrieve
Weapon Group
Heado:x

'

Call NEXTTIT
150 for Next
Group

Yas
T - 380
——
Jeé
Set Pavameters Call STORE
for  — to (Greata
Group Record New Group

Call DIRECT .
to Retrieve _
) Basa KRecord -

i \ ¢all. STORE X
LEW m 1%
G'g ' —— W=  to Create .
- ' New Bare Record

- Je— L

. Q | ‘1

! Y.“ . V
: Call MODFY : i
LSW = 17 To Put Bame o

; {Resord on Prope . L
Group Chain ;

No




;.

______No Rafual Code
As Group?

Figure 25. (Part 7 uf 9)

34C

Same N
Waapon Type .‘1-___,_.....__“”

\\ an Group?

Yt.H

sSame
Alart Status
As Group?

Ragion As
Group?

Payload Typu
As Croup?

TN Sy S

Same
payload Type
As Group?

//" Sama




Refuel
Coda > 0?

Rase Within
Grouping
Nintanca?

400 o
Number uf

Yon Group Banes

etifron s
> Maximum?
Will Number

Yas

- vf Wenpona Na
> Maximun?

Salvoed
Mianile
Bana?

witl
Simultaneously
l.aunched Weapons
be > Maximum?

Figuce 25. (Part 8 of 9)




S

410

Adjuat Croup
Centroid,;
luerement Group
Parameters

Call MOUFY
to Update
Group Record

o

Figuxe 25, (Part % of 9)

a7




5.11 Subroutine PRINTGP

JURPOSE :

ENTRY POINTS:
FORMAL PARAMETERS:
COMMON BLOCKS:
SUBROUTINES CALLED:
CALLED BY:

Me thod:

PRINTCPs sole purpose

Print standard tables

PRINTGP

None

€10, C15, €30, EXCLAS, PBLOK, WEAPON

OIRECT, HDFND, HEAD, ITLE, MODFY, NEXTIT, RETRV

ENTMOD (of overlay link PLANS)

is to print those tables as given in figure 26,
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5.12 Subroutine SRTTGT

PURPUSE: To process user sslected targets
ENTRY POINTS: SRTTGT
FORMAL P LTERS : None

COMMON BLOCKS: ERRCOM, CPRIOR, C10, C15, C20, C25, C30, EXCLAS,

MASK, OOPS, PBLOK, TARCLAS

SUBROUTINES CALLED:  CALCOMP, DIRECT, DLETE, HDFND, HEAD, ITLE, MODFY,
NEXTTT, RETRV, SORTIT, STORE, VLRADP

CALLED BY: ENTMOD (of overlay PLANS)
Method:

SRMYCT begins by counting the number of characters in the task inputs
(used for choosing representative targets of complexes in CALCOMP) and
satting ISUBT to zero or one if the task inputs are one or two charac-
ters long, reapectively,

Next the exemplar target DESIGs and corresponding values ave processed,
For cach target class to be considered by the allocator, & DESIG and a
corresponding value are entered, The DESIG psrtains to a target within
the target class and the value is its target value before the sum of
targot values are normalized to 1000, All targets within that class
will have their data base values adjusted by a similar ratic bafore
normalization, The exemplar targots are ruatrieved directly on the CALC
chain,

''wo passes are made through the targets in SRITGT, During the first
pass targat values are accumulated for each targst class, multiple tar-
gets are formed and the targets which will be considered by the allo-
catur are counted, Also during this pass for sach target two separate
words are written onto the scretch fila ISORTLUN for sorting by sub-
routine SORTIT, The first word contains attribute FLAG in the firast
chavacter and DESIC in the remaining characters and is used for the
FLAG-DESIG 1listing.

The sacond word, containing a blank in the first character and DESIG in
the remaining cherscters, is used for the Target Designator-Numbe .
Directnry pPriant, ,

Befors the second pass, scaling factors which will adjust relative
target values snd normalixe the sum of target values are computed,
Alao before this pase parameters for assigning randomized targst num-
bers ara computed. i
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During the second pass the value of each target is normalizoed by multl-
plying ite data base value by the scaling factor for its target class.
Aleo a randomized target number is caloulated for each complex target,
multiple target, and ¢imple target not in a complex or multiple targat.
A TARCDE record is stored for asch of these targets, This record con-
tains the target number of the target as well as rhe reference code of
the répresentative target if the target is complex or multiple or if
the target itself is a sizple targst,

Upon precessing cach tmrget record, the target number can be immedistcly
calculated and stored. The celculation is: a sorting index (LEAD),
wvhich 18 & function of the total number of targets (NTAR), is determincd
by the formula:

ueap - HEAR Q= V8

To start & cycle, a baginning index (IBEG) {s designated and assigned
to the targat being read. Initially IBEG=LEAD, The index for the noxt
targat (IND) then ia found by incrementing the pievious index (LAST) by
LEAD, If the result exceeds NTAR, tha cycle is reset by subtracting
NTAR from IND. When a cycle is complated (i.s., when IND=IBEG), the
next cycle is bagun by incrementing IBEG by one and proceeding as abovu.
Thus, a unique nonsequential index im assignad to sach target as it 1s
raad,

Aleso, during the record pass through the targets, alsmentas of complexcs
not belonging to targst classas chaosen to ba considerad by the allocator
are transferred from the complex chains they are on to the simple tarpot
chain, When all such taxgets are transferad Lif a complex target has
just one elemant rewmaining, this slement is also transfered to the
olwmple target chain to be consideved es a single taxrgst., For the
remaining complex targets, subroutine CALCOMP is callaed,

After the sscond pasa compleu rmcords to complex targets which do not
have any elewments balonging to target clessas to be considered by the
allocator ave deletad. Also SBORTIT ie called and tha FLAG-DESIC
Listing and Target Designator-Number Directoxy ars printed,

Subroutine SRYIG {a {llustrated in firure 27,
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5.13 Subroutine TANKER

PURPOSE: Count tanker records
LENTRY POINTS: TANKER

FORMAL PARAMETERS: None

COMMON _BLOCKS: €10, C15, €30, WEAPON

SUBROUTINES CALLED: HDFND, HEAD, ITLE, MODFY, NEXTIL, RWIRV

GALLED BY: GRPEM

Mcthod:

Tanker bascs are not included in the group assignment. For cach tavker
base, TANKER counts the number of data base tankers (NTANK) and the
number of tanker bases (NTANKERB),

For cach taunker record that has a value of TREFUEL lees thaw 4, IREFUEL
will be reset to zero,

Figure 28 1llustrates TANKER.
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.14 function VLRADY

PURPOSH : 1. Find lethal radius of weapon

2, Set FN for use by calling subroutine
ENTRY POINTS: VLRADA, VLRADP
FORMAL PARAMETERS: YIELD - Yield of weapon in megatons

NVN =« Vulnorability parametar of target
HOB - Waapon height of burst

FN - Pacametexr specifying shape of damage
fanction
GOMMON_BLOCKS ; LPOOL, PLSTCL
SUBROUT INKES CALLED: None
CALLED BY: CALCOMP, SRTTG1

Method

Eutry VLRADA is e¢xecuted if called from subroutine CALCOM? (local param-
eter IN is set to nonzero); else VLRADP is exacuted (local parameter is
seot to zero). VLRADP entry implles air burst lethal radius is to be
calculated purely on target vulnerability; VLRADA entry implies air
hurst lothal radius 18 to be calculated based on target vulnerability
and scaled height of burst. Ground burst lethal will be calculated

the same For both entry points,

NVN 1s decoded into the appropriate vulnexability number VN, the latter
(" or Q), and K~factor XK. The cube root of the yileld im extracted,
Then the adjusted vulnarability number AVN 1is determined by wethods
desceribed in "Computer Computation of Weapon Radius,' B-139-61, Atr
Force Tntelligence Certer, FN is set fo aix ox three for P and Q type
targets, vespectively,

The natural logarithm of the lethal radius (in nauticnl miles) of a
J=megaton burat ix contafnad in errays PG, QG, QA, PA, QQA, and PPA,
Funct fon VLRADY interpolates in the appropriate array to £ind the
logaritlim of the l-megaton lethal radius for AVN, Arrays PG, QG, QA,
and PA are at Intervals of fivea vulnerability numbers, The first index
of cerays QQA and PPA are also at intervals of hundreds 6f feet for an
air burst, The lethal radius of the weapon is than determined by
oxponentiating and multiplying by the cube root of the yiald.

A tlowchart for VLRADY is shown in figure 29,
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