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ABSTRACT

The computerized Quick-Reacting General War Gaming System (QUICK) will
accept input data, automatically generate gloval strategic nuclsar war
plans, provide output summaries, and produce input tapcs to simulator
subsystems external to QUICK., QUICK has been programmed in FORTRAN for
uge on the CCTC HIS 6000 computer system.

The QUICK Uscrs Manual consists of four volumes: Volume I, Data Manage-
ment Subsystem; Volume XX, Weapon/Tarpet Identification Subsystem: Vol-
ume IJI, Weapon Allocation Subsystenm; Volume IV, Sortie Generation Sub-
system. The Users Manual complements the other QUICK Computer Systenm
Manuals to facilitate application of the war gaming system. This vol-
ume, Volume III, provides detailed instructions for executfon of the
Weapon Allocaticn Subsystem and the modules it comprises. Companion
decuments are:

a. PROGRAM MAINTENANCE MANUAL
Computer System Manual CSM MM 9-77, Volume I
Computer System Manual CSM MM 9-77, Volume XX
Computer System Manual CSM MM 9-77, Volume IIX
Computer System Manual CSM MM 9-77, Volume IV
Provides detailed instructions for maintenance of the systen

b. TECHNICAL MEMORANDUM
Technical Memorandum TM 153-77
Provides a nontcchnical description of the system for senior
ranagement personnecl

viii



SECTION L. GENERAL

1.1 Purpose

This volume of the QUICK Users Maaual inforxms thbe CCTC usar/analyst in
the preparation of control ecards, structure of execution (run) decks,
preparacion of computer job requests, and in the analyzation of the
associated computer output, to include the recognition of error mes-
sages for the Weapon Allocation subsystem of QUICK. It complements in-
formation contained in the Program Maintenance Manuals of the QUICK Sys-
tem. The abstract of cthis document references other documents describ-
ing QUICK,

1.2 Gencral Deseription

The Weapon Allocation subsystem uses the integrated data base as defined
by all preceding modules and produces a plan using the weapen resources
speciffed to maximize che expected target value destroyed. The subsys-
tem consists of modules PREPALOC, ALOC, EVALALOC, and ALOCOUT, as shown
in fipure 1. Figure 2 shows the relationship of the Weapon Allocation
subsysten to other QUICK subsystems in terms of precedural and InYorma-
tion flow.

The modules and supporting subroutines of this nsubsystem are used to
define information for use in later processes and allocate given weap-
ons to targets to optimize expected value destroyed. Modules for this
subgysten nmust be executed sequentially in the ovder presented within
figure 1 (EVALALULC i3 an optional cxeccution).

The first module, PREPALOC, precomputes much of the information re-
quired by liater proecessors. It organizes the input data for cfflcient
use by other components of the Weampon Allocation Subsystem. In addi-
tion, it provides capabilities for planning fa:ztor modification and
fixed wezpon sssignment specification.

The basic data manipulated by this module include the distance and
attrition factors for the weapons, the geographic description of the
bomber penctration and depenctration corridors, the weapon character=-
istic tables (e.g., warhcad and payload tables), and the target char-
acteristics.

The next module, ALOC, performs the aliccaticn of weapons to targets.
Using a generalized Lagrange multiplier methnd, an optimal allocation
is generated subject to scveral forms oF user-input allocation con-
straints. These constraints include spacification of minimum and maxi-
mum desired damage levels, restriction of weapons co specified subsets
of the target systuom, and specification of wespons allocated to speci~
fic targets by the user. Within these constraints, the module gener~
ates the allocation which maximizes the expected value destroyed in

the target system.  Module ALOC 18 also referred to as the Allecator.
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Module EVALALOC provides a summary ue the allieatlon produced in pro-
gram ALOC by calculating en expected-value estimate of its results. In
addition, the module has the capabilicy of evaluating the effect upon
the resulcs of variations in input values for weapon and target param-
ctexs. Module EVAYALOC may bhe run either before module ALOCOUT or
after module PLANOUT.

ALOCOUT optimizes the location of aim points {or taiys. complexes and
collects all the stxikes assigned to each wegpon group by the Allocator
so that detailed plans for ecach group can be formulated by FOOTPRNT and
POSTALGCT.

ALOCJIT recds the allocation to cach target within the data base. Also,
it reads in all the individual clements of a target complex (or complex
target) and uses the information to sclect cfficient desired ground
zeros for each weapon allocated to the target complex. The resulting
strikes with actual aim points (and offset aim points where appropriuate)
are then sorted for use within the Sortie Generation subsystem.

1.3 Organizaticn of Users Manual, Volume IIT

In general each major section of this manual is subdivided into two ma-
jor subsections. These are:

a, Module input - details tho set-up of input data files and how
they are used in a given module.

b. Module output - details the scope and content of module output,
with notated examples.

This manual is concerned with data input and output. The standardized
QUICK Job Cantrol Language (JCL) is outlined within User Manval Volume
I,
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SECTION 2. MODULE PREPALOC

2.1 General Purpose

Module PREPALOC (cxecuted after PLANSET) has four major capabilities:
updating of weapon group and target attributes, modification of target
values, damage constraints and height-of-burst specification, prepara-
tion of data for the fixed weapon assignment capability of module
ALOC, and the geographical related parameters.

Weapon groups formulation resides within module PLANSET. PREPALOC per-
mits the user to add weapon strikes (called overallocation) to weapon
groups whereby providing the allocation greater flexibility in making
assignments which ignorc serial constraints. The allocator attempts

to assign the true inventery plus the added weapons. The Sortie Genera-
tion subsystem sclects only the inventory number of strikes.

The second major capability of this module is the modification of che
target characteristics, VIO, MINKILL, and MAXKILL. VTO is the value
of the target relative to the others, MINKILL is the minimum fraction
of value that must be destroyed, and MAXKILL is the maximum desired
fraction destroyed. Any of these parameters may be changed for any
target. The nhange requests can change these parameters for a single
target or for a set of targets. The set of targets for which a change
is requested is iduntificd by target class, type, and individual iden-
tifier (target designator code (DESIG)), or any combination of these.
For complex targets, the class, .ype, and designator code of each com-
ponent will be chiecked to determine if a target parameter for the com-
plex is to be changed.

An additional planning factor which can be modified in this program is
weapon height of burst. In the absence of any user specifications,
QUICK uses the height of burst for cach weapon/target combination that
produces the most damage. However, the user can specify use of air or
ground bursts in pceference to the optimal height. The user can re-
quest ground or air bursts on the basis of weapon type, target designa-
tor code, target type, target class, target country lncation, or target
region.

The third major capability is the request for allocation of specific
weapons to specific targets. (These requests are called "fixed assign-
ments.") This fixing of weapons to targets cnables the user to deter-
mine part of the weapun allocation while leaving the allocation module
frea to determine the remaining allocation. In addition, the time of
arrival at target or salvo launch number can be fixed for missile wea-
pons. This information will be passed to module PLANOUT which will ad-
just the launch time accordingly. The speclfied fixed assignment of
weapons remains in effect for the remainder of the plan generation proc-
ess. Later modules will retain the assignmeonts as best possible,
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(For cxample, it is possible to fix a set ot weapoas from a weapon group
with multiple independently targetable reentry vehicles (MIRV) in asuch
a manner that there are no feasible footprints that uover that target
sct adequately. In that case, some ol the fixed assignment requests

must be ignored.)

The fourth major capability is the calculations and ID§ torage of all
distances and attrition between corridor doglegs for usc by other proces~
sors. Also the distance betweon doponaetration corridor and recovery

bases is calculated and stored.

2.2 Input

2.2.1 General. Text English commands to this module permit the setting
of new target values, MINKILL or MAXKILL as well as specifying weapon
helght of burst. Also certain gaming parameters are set which define
the game to be executed. One final consideration is permitting the user
to directly assign weapons to individual targets.

This module recognizes the verb PREPARE and adverbs SETTING, FIX, and
ONPRINTS (request for optional prints). The general form of the com-
mand is:

EQUAL

value ]

PREPARE [SETTINQ [gamafgarametet

[(nn:ribute-l, attribute-2) ‘EQ!AEI (value, value) [AND

U=

(value, value). . ]]]

[gx_x (DESIS [ . DESIG] ,. GROUP [,Q

] |2

(desip [¢_desig] 2 value [; vnlue] )

[AND (desig [_,_ desig] 2 value [_,‘ value] ). ,]]

[ONPRINTS number number, first-last number . . .]

2,2.2 The SETTING Adverb. Two «ain sets of data are considered under
this clause. The first permits the definition of variables that will
finalize the game scenario being executed. The second allows the user
to set attributes In various combinations of subsets whoereby tavget
value, MINKILL, MAXKILL or height-of-burst overrides previcus inputs or
calculations,
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2.2.2.1 Gaming Parameters. The user has the capability to input values
for parameters given in table 1. If inputs are absent, default values
are used. Simply, values are entered as:

INITSTRK=1

For any given weapon group, weapons will be added for sortic generation
constraint considerations. The number of weapons in cach graup will be

WEAPONS* (1.0 + PEX + (EXN/VEHICLES))

where WEAPONS and VEHICLES are PLANSET detcrmined; PEN=PEXBOMB, PEXMISS,
or PEXMIRV; and EXN=EXNBOMB, EXNMISS, or EXNMIRV.

2.2.2.2. Target Modifications. The target modification portion of the
setting clause allows the usexr to change taxget value, minimum or maxi-
mum required dectruction fraction, and height of burst on any target or
set of targets. In the general command sentence given above, genexic
word attribute-l refers to the identification of the target set over
which a specific change is to be cffective. Generic word attribute-2
refers to the attribute that is to be changed. Therefore:

attribute~l = DESIG (designator code), TYPE (type name), CLASS (target
class name), CNTRYL (target country location), or IREG
(target region)

and

attribute-2 = VALUE (target value), MINKILL (minimum value destroyed),
MAXKILL (maximum value destroyed), or IDHOB ((target
height of burst specification), air or ground)

Any combination of target subsetting is permissablc but there is a rank-
ing order in the final storage of input values. The order of priority
is: DESIG, TYPE, CLASS, CNTRYL, IREG. That is, if a given target is
referenced by more than one output targe: set, the cited order applies.

Consider:

(TYPE,VALUE) = B52,10) (CNTRYL,VALUE) = (US,20) (CLASS,VALUE) =
(MISSIL,10) (DESIG,VALUE) = (AR123,30)

In terms of the hierarchy, all targets located within the US will have a
valu~ of 20; all B52s and MISSILs wili have a value of 10 (even if lo-
cated within the US); and the individual target AB123 will have a value
equal to 30.

If some targets within the given subset are components of a target com-
plex, the planning factors for the complex would be changed to agree
with the modified values for the components. If an attempt is made to
modify the same planning factor for a complex target as a whole, and

7




MNEMONIC

INITSTRK

CORRMISL

CORRBOMB

*
PEXBOMB

*
EXNBOMB

PEXMISS*
Kk

EXNMISS
ok

PEXMIRV

Kk
EXNMIRV

Table 1.
DEFAULT  RANGE
1 lor2
0,0 0.n~1.0
000 ::0'0
0.0 20,0
300 0.0"'1000.0
0.0 20.0
OQO 0.0-100000
0.1 20,0
2.0 0.0"1000.0

Game Related Parameters

DESCRIPTION

Strike type (first or second). In
the first strike case, the launch
timing is detemined by the other

two input parameters, In the second
strike case, all alext weapons launch
after their specificd alext delay
(ALRTDL), all nonalert weapons launch
after thelr nonalert delay (NLRIDL),
and the detailed coordinated missile
timing parameters in program PLANOUT
are ignored.

Gross missile launch timing. Defined
a8 the fraction of missile flight
completed at time zero. A value of
0.0 specifices missile launch; a value
of 1.0 specifics missile impact,

Bomber launch timing. The number of
nautical miles prior to the corrzidor
entry that cach bomber rcaches at
time zero.

The fraction of bomber weapons added
for each weapon group for over allo-
cation,

Vehicle 'loads' added to cach bomber
group. A vechicle 'losd' is the ratio
of the number of weapons (PLANSET

determined) %o the number of vehicles
Samc as PEXBOMB for non-MIRV missiles
Same as EXNBOMB for non=-MIRV missiles
Same as PEXBOMB for MIRV missiles

Same as EXNBOMB for MIRV missiles

*
These parameters are modified for bomber groups with less than 15

bombers.

Fok
These variables must be such that the total number of vehibles per
group (including overallocation) does not exceed 1030 for bombers and

1130 for miasiles.
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also on a component of that complex, the former change will be effected
and the latter charge will be ignored.

In che absence of ahelght-of-burst specification, the optimal height is
used. When changing VALUE, the normalized VALUE should be entared,

In summary, then, this phrase of the SETTING clause is:

DESIG VALUE
DR MINKILL
PREPARE SETTING ( ¢ CLASS § MAXRILL ? X2 (value, value) . . .
EHTRYL TDIiOB
IREG —_—

All combinations are permitted except that CNIRYL and IREG may only be
used in connection with IDHOB,

2.2.3 The FIX Adverb, The optional fixed assipnment clause specifies
the allocation of weapons to specific targets, A fixed assignment of
weapons from a specific group to a specific target is maintcained by
module ALOC, which optimizes the assignment of the nonfixed weapons.
In addition, the delivery time (minutes relative to H-hour) of non-
MIRV missile weapons may be specified. Also the salvo launch number
may be user controlled. Any one command may not contain both the salvo
number and arrival time, however., These direct comnands are:

FIX (DESIG,GROUP) = (AB123,4)
(DESIG,GROUP,ARRIVE) = (AD187,6,.5) AND (FA001,92,1)
(DESIG,GROUP,SALVO) = (FEGOL,7,1)

The first cosmand fixes a weapon from group 4 to target AB123, and down-
time is dependent on the time of flight. The second command fixes wea-
pans from groups 6 and 92 to targets AD187 and FAOOl with downtimes of
.5 and 1, respectively. The third command f£ixes a weapon from group 7
to target FEOOL and the weapon will be launched within the first salvo.

In many cases fixed assignments are made to sets of targets that have
sequential DESIGs. In order to capture this often used option, it is
permissible for the user to input a string of DESIGs for many targets
thereby fixing one weapen group from the indicated weapon group on each
target. This command {s an expansion on the individual assignment com-
mand and is recognized by the appearance of the word DESIG entered twice
and separated by a comma. For example:

FIX (DESIG,DESIG,GROUP,ARRIVE) = (AB127,AB227,5,1.0)
AND (AB228,AB230,6,1.0)

Group 5 will have weapons fixed assigned tv all targets starting with
DESIG AB127 and ending with DESIG AB227 (101 separate targets). The
alpha-portions of these two DESIGs must be cqual,
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The following constraints apply:

o No wcapons from a bomber group may be fixed eon a target which
has been allocated morce than 30 weapons,

0 No more than 30 wospons may be fixed on an undefended target
(MISDEF=0).

o The number of weapons in any group I8 the maximum number of
fixed assignments which may be made from that group.

2.2.4 The ONPRINTS Adverb. It is not necessary to generate all per-
missible prints for every PREPALOC cxccution. For this reason, the
ONPRINIS adverb permits the selection of up to four geparate print re-
quests numbered 1, 2, 3, or 4. Print request number 1 supplies geo-
graphical related reports; request number 2 supplies weapon group re-
lated prints; request number 3 prints target data; request number &
generates target data as modified by user inputs.

The proper print requests follows the ONPRINTS adverb. A series of num-
becs (in any order) separated by at least a single space turns on the
print requescs.

Options 3 and 4 produces prints concerning the available target lict.
I1f desfired, the user may request a subset of targets to be printed by
specifying the first and last target. This is possible through the use
of special operators comma (,) and dash (~). After the number 3 or 4
the starting target number to be printed will follow the comma operator
and the last target number to be printed will follow the dash operator.
Consider the command:

ONPRINTS 2 3,10-1297 4,1000

Prints for option two will be gencrated; target data for target numbers
between 10 and 1297 will be generated for option three; and target data
for terget numbers between 1000 and the maximum value will be generated
for option four. If the comma operator is missing print begins with
target number one,

2.3 Output

2.3.1 Standard Reports. Standard prints consist of a summary of user
selected parameters (figure 3); a target data summary (figure 4) and a
summary of fixed assignments (figure 5).

2,3.2 Optional Reports. Reports zenerated for print option one are
given in figures 6 through 12; figure 13 for option twe; figure 14 and
15 for option three; and figure 16 for option four.

2.3.3 Error Hessages. All possible error messages produced for PREPALOC
are explained in figure 17,

10




USER INPUT PLANNING PARAMETERS
@ @
INITST 1 BY
CORMSL = 0.5 BY
CORBOMB = 0.0 BY
PEXBOM - 0.0 BY
EXNBOM - 3.0 BY
PEXMIR - .05 BY
EXNMIR = 2.0 BY
PEXMIS - 0.0 BY
EXNMIS - 0.0 BY

HEADING MEANING
@ Parameter value
©) Mode (DEFAULT or INPUT)

©)

INPUT
INPUT
DEFAUL
DEFAUL
DEFAUL
INPUT
DEFAUL
DEFAUL
DEFAUL

Parameter name (first six characters)

Figure 3. Standaxd Print of User-Input Parameters
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684 TARGETS PROCESSED

OF: (3 cLass vuE (4) FRACTION OF TOTAL
VALUE IN CLASS

1 MISSIL 0.2500

2 BOMBER 0.3500

3 TANKER 0.1000

15 NOT USED 0.00Q0
HEADING MEANTNU

@ Number of targets as seccn by ALOC

@ Line count

(5) Class name (CLASS)

QD Fraction of total target value in class

Figure 4. Sctandard Taxget Daca Summary Print
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OUT OF 137 REQUESTS FOR FIXED ASSURMENT, 137 WERE FULFILLED,

©

EVERY TARGET IDENTIFIER REQUESTED WAS ENCOWNTERED ON THE TARGET FILR
BREAKDOWN OF FIXED ASSIGHMENTS BY GRGIP

® ® ®
GROUP FIXED WEAPONS TOTAL WsAPONS
1 100 200
5 20 300
23 17 150
MEANING

Number of weapons requested for fixed assignment
Numbexr of weapons actually assigned

Message verifying correct input of target idnntifiers
Group number

Number of weapons fixed from group

@@@@@@E

Total number of weapons in group

Figure S. Summary of Fixed Assignment Information
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A

CORNUM DISTBC ATTRBC
1k 0 0
2% 0 0
3 5.0722E 02%k 0
4 0 0
5 0 0
HEADING MEANTING
(:) Penetration corridor number
(2) Length of corridor (nautical miles) (from entry
to orxigin)
(5) Attrition in corridor

* The values for corridors 1 and 2 are irrelevast, since these
are the "dummy" corridors for tactical aircraft and sircraft
with & value greater than zero for the attribute FKMUAV,

**fhe E format is mithematical base 10 notation. The number
w,omEyy 15 equivalent to w.m x 10YY, For axample, 5,0722E02
repzesents 507,22 (i.e., 5.0722 x 100).

Figure 7. Print Option 1l: Penectration Corridox
Data Print -- Coxridor Distance and
Attricion
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CORNUM NPRCRDEF DISTDER PRATTR

1 0 0 ‘0

0 0

0 lo

) 10 10

» 10 {0
MEANTNG

Penetration corridor number
Number of precorridor legs with defenses

Length of defended covyidox segments

@@@@E »

Probability of attrition in cach defended
corridor ssgment

Figure 8. Print Opcion 1: Penctration Corridox
Data Print -- Precorridor Defenses
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CORNUM
1

€

DOGLEG

©@e ® @@E

DEPENETRATICH CORRIDOR DATA

®

RECOVERY BASES
AB102  AB196  AC123

® ®
LAT LONG
1.0 222.0
MEANTNG

Denenetration corridor mumber

DESIG(s) of recovery bases permitted fox this
corridor (maximm of 4)

Dogleg for this corridor. Directios. iv away from
the target

latitude of dogleg

Longitude of dogleg

Figure 9. Print fPption 1: Depenetration Cerridor Data
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CORNUM
1
2
k)
4
HEADING

O
@

©)

0) ®

DISTEG DISTEF
0 0
0 0
0 0
0 0
MEANING

Depeuetration corridor number

Length of depenetration corridor (nautical miles
from entry to end)

Distance from depenetration corridor entry point
to recovery point (nautical miles)

Figure 10. Print Option l: Depenstroticn Corridor Distance
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DEPENETRATION CORRIDOR - RECGVERY BASE LINKING

@ @

® @ ® ©®@ O

DEPENETR BASE BASE BASE BASE  BASE BASE
CORRIDOR ORDER  LATITUDE LONGITUDE WNAME CAPACITY DISTANCE
1 1 41,0 210.0 ABl 10 100.0

2 41,2 210.0 ABS 20 200,90
3 41,3 215,1 ABLO 30 300.0
4 0 0 0 0 0
2 1 36.2 215.3 AB2 60 0.0
2 37.5 215.4 AB3 50 50.¢0
HEADING MEANING
GD Depenctration corridor number
(E) Oxder of base accoxding to increasing distance
from end of depenetration corridor
(:) Baee latitude
@ Base longitude
(5) Base name
(E) Base capacity (number of aircraft)
(i) Base distance from end of depenctration corrider
(nautical miles)
Figure 11, Print Option 1: Recovery Base Data Print --

Depenetration Corridor - Recovery Base Linking

19
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REFUEL POINTS
POINT NO, LATITUDE LONCITUDE
1 21.2 212,2
2 31.3 212.3
HEADING MEANING

@ Refuel arca number

@ Latitude of refuel point

@ Longitude of refuel point
Figure 12. Print Option l: Refuel Point Data Print

20
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GROUP

HEADING

® ©® ©

@ ®
CORNUM DISTAC
1 0.000
2 0.000
3 2931.083
4 4763.809
5 5187.943
6 3516,968
7 3843.813
8 4461.655
9 4860.476
10 3346.476
ii 3706,963
1 0.000
MEANING

Weapon group number (1-250)as assigned by module
PLANSET

Corridor index number (column 1 of Penctration
Corridor Prints)

The great circle distance from the centroid of the
weapon group to the penetration corridor entry point
in nautical miles

Figure 13. Print Option 2: Weapon Group to
Penetration Corridor Distance Print
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@ ©) ® @

TGTNUMB 12 NAME = MOSCOW INDEXNO = 11234 DESIG = AB123UR1

@ © @ ® ®

TASK = AB  TGTMULT = 1.0 LAT = 45.2  LONG = 212.8 INDYPEN = 4§
@) @ ® (E]
DISTEG = 213.4 DISTDG = 514.2 DISTDF = 317,2 IRNOB = GROUND

HEADING DESCRIPTION

Target number (assigned by PLANSET)
Targat nama

OO

Index number

Designator code/country location code/ flag code
Task/subtask

Target multiplicity

Target latitude

Targst longitude

Depenetration corridor index

Length of depenetration corridor (nautical miles)

Distance from target to xecovery basz (nautical
niles)

Distance from target to end of depenctration
coxridor (nautical miles). Depenctration point
is beginning of depenctration cor={dor

User deiired height of burst or optimal height
if no user specification

& OOEEEEE

®

Figure 14, Print Option 3: Target Information Print--Part A
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ICORR DISTCD ATTRCD
1 0 .0001
2 0 .0002
3 201.4 0005
HEADIRG MEANING

Penetration corridor number

Distance corridor origin to target (nautical niles)

® © 0o

Attrition parameter, corridor origin to target
(this value is used as the exponent in the attri-
tion probability calculation),

Figure 15. Print Option 3: Target Information Print--Part B
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® @ ® ® @

TGINUM  TGINAME  INDEXNO DESIG THCLASS TYPE VALUE

5 HOSCOW 2131 AB123UR], u/1 RCITY 21.4

@ ©)

@ O

MINKILL  MANKILL VULN TGTNUM

0.50 0.75 Q6P0 5

(B

® o

GRoup ARRIVE SALVO
94 1.0 5
13 1.0 1
H MEANING

Target numbor

Target nameé

Index number

Designator code/country location code/flag code
Target class name

Target type name

Target valuc

Taxget miniimum required destruction fraction
Target maximum desired destruction fraction

Target vulnerability; for a cemplox, VULN is the
hardest vulncrability in the complex

If target has fixed assignments, weapon group numbers
are listed

Time of arrival for missile weapons (in minutes from
H-hour)

Salvo number of fixed assignments

Figure

16. Print Option 4: Planning Factor Changes
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MORE THAN (I4) TARGET CLASS HEADERS. EXCESS IGNORED.

PREPALOC has found more than 15 target classes in the data base.
Review data base entries.

MORE THAN (X5) TARGET TYPES

The summation of unique target types over all target classes
exceeds the upper bound. Review data base entries.

MORE THAN (I5) WEAXON TYPES IN DATA BASE

PREPALOC has found more than 100 weapon types in the data basc.
Review data base entries.

MORE THAN (I5) WEAPON GROUPS

PREPALOC located more than the maximum number of weapon groups.
UNKNOWN INPUT IN ONPRINTS CLAUSE (012) REST OF CLAUSE IGNORED
Check text English syntax.

PRINT OPTION (F4.1) DOES NOT EXIST

PREPALOC received on unknown print number request.

UNKNOWN ADVERB NO. (I4) ENCOUNTERED. ADVERB IGNORED.

Check the adverbs in the input command. The only adverbs
allowed are SETTING, FIX and ONPRINTS.

NO. OF PENETRATION CORRIDORS. EXCEEDED MAX IN PENROUT

PREPALOC has found more than 30 penetration corridors in the
data base.

NO. OF DEPEN. CORR. EXCEEDED MAX IN PENROUT

PREPALOC has found more than 50 depenetration corridors in the
daba tase.

DEPROUT ENCOUNTERED NONEXISTENT DESIG FOR RECOVERY BASE (A6)
DEPENETRATION CORR: (I5)

PREPALOC has encountered a nonexistent DESIG while processing

depenetration corridors. Review data base entries.

Figure 17. PREPALOC Error Messages (Part 1 of 5)
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12

13

14

15

16

17

18

FACTORCG ENCOUNTERED UNKNOWN ALPHANUMERIC INPUT ATTRIBUTE (X4)
CHANGE REQUEST IGNORED. (LAST CHANGE PROCESSED: (012),(012))

Check text English for proper syntax.

LAST CHANGE REQUEST OUT OF RANGE. CHANGE REGUEST FOR FACTOR XNO,
(I3) CHANGED TO {F5.1)

PREPALOC received a user change request that was elther negative
or greater than 1 (for MAXKILL or MINKILL). The change request
is adjusted to O or 1 respectively.

FACTORCG ENCOUNTERED UNKNOWN NUMERIC INPUT ATTRIBUTE (I4) CHANGE
REQUEST IGNORED. (LAST CHANGE PROCESSED: (912),(012))

Check text English for proper syntax.

FACTORCG ENCOUNTERED UNKNOWN INSTRUCTION CODE (I5) ALL FURTHER
REQUESTS IGNORED. (LAST CHANGE PROCESSED: (012),(012))

Check text English for proper syntax.

FACTORCG RECEIVED CHANGE REQUEST FOR NONEXISTENT DESIG (A6)
CHANGE REQUEST IGNORED.

PREPALOC has received a nonexistent DESIG in a change request.
If the indicated DESIG should exist, consult a maintenance pro-
grammer.

FACTORCG RECEIVED CHANGE REQUEST FOR NONEXISTENT CLASS (A6)
CHANGE REQUEST IGNCRED

Check the spelling of the indicated CLASS within text English.

FACTORCG RECELVED CHANGE REQUEST TO CHANGE FACTOR NO. (I4) WITH
CRITERION IREG. REQUEST IGNORED

PREPALOC received a request to change a factor other than height
of burst for attribute IREG.

FACTORCG RECEIVED CHANGE REQUEST TO CHANGE FACTOR NO. (I4) WITH
CRITERION IREG. REQUEST IGNORED

PREPALOC received a request to change a factor other than height
of burst for attribute IREG.

Figure 17. (Part 2 of 5)
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19

20

21

22

23

24

25

26

FACTORCG RECEIVED CHANGE REQUEST WITH NONEXISTENT IREG (F8.3)
CHANGE REQUEST IGNORED

PREPALOC could not find the indicated region in the data base.
If ghe indicaied IRES io worieci, consult a maintenance progiat-
mer.

FACTORCG RECEIVED CHANGE REQUEST FOR MONEXXSTENT TYPE (A6)
CHANGE REQUEST IGNORED

Check the spelling of the indicated cype within text English.

FIXWEP ENCOUNTERED UNKNOWN ALPHANUMERIC ATTRIBUTE NO. (I5) ALL
FURTHER FIX ASSIGNMENTS IGNOREL. (LAST FIX ASSG. PROCESSED:
(45), (£5))

Check the syntax of the FIX clause.

FIXWEP ENCOUNTERED UNKNOWN INSTRUCTION fODE (IS) L%l FURTHER
FIX ASSIGNMENTS IGNORED. (LAST FIX ASSG. PROCESSED: (AS),(I5))

Check the syntax of the FIX clause.

FIXWEP ENCOUNTERED UNKNOWN NUMERIC ATTRIBUTE NO. (I5) ALL
FURTHER FIX ASSIGNMENTS IGNORED. (LAST FIX ASSG. PROCESSED:
(45), (15))

Check the syntax o{ the FIX clause.

FIXWEAP RECEIVED BOTIl ARRIVAL AND SALVO SPECIFICATION. SALVO
SPECIFICATION IGNORED. LAST FIX AS5G. PROCESSED (AS), (I5)

A fixed assignment may honor a downtime or salvo number request;
but not both.

FIXWEP RECEIVED (A6) (A6) FOR BEGINNING AND END OF STRING OF
DESIGS. ALPHA PARTS UNEQUAL. REQUEST IGNORED.

If the option which allows a string of DESIGs to be gpecified
is used, the alpha-portions of the two DESIGs entered must be
equal.

FIXWEP RECEIVED (A6) (A6) FOR BEGINKING AND END OF STRING OF
DESIGS. END DESIG LESS THAN BEGINNING. REQUEST IGNORED.

If the option which allows a string of DESIGs to be specified
is used, the numeric-portion of the second DESIG entercd must
be greater than or equal to that of the first DESIG entered.

Figure 17. (Part 3 of §)
27
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33

34

FIXWEP RECEIVED NONEXISTENT DESIG (AG) FIX ASSIGEMENT Ié!QRED

There is no target with the indicated DESIG in the data bawe.
If ihere should be, coniult a maintenance programmer.

FIXWEP RECEIVED NO. TO NONEXISTENT GROUP (X5) FIX ASSIGNMENT
IGNORED

No waapon group with the indicated group numbar exists in che
data base.

FIXWEP RECEIVED FIX ASSIGNMENT FOR BOMBER GROUP (I5) ON TARGET
ALLOCATED MORE THAN 30 WEAPONS. TARGET: (A6) REQUEST IGNORED

No weapons from a bomber group may be fixed on a target which
has been allocated more than 30 weapons.

FIXWEP RECEIVED FIX ASSIGNMENT ON UNDEFENDED TARGET (A6) WITH
MORE THAN 30 WEAPONS ALLOCATED. REQUEST IGRORED

No more than 30 weapons may be fixed on an undefended target
(attribute MISDEF equal zero).

FIXWEP RECEIVED FIX ASSIGNMENT FOR TARGET (AG) FROM GROUP NO.
(X4) WHICH HAS ALL ITS WEAPONS FIXED. REQUEST IGNORED

Al). weapons from the indicated group have been fixed.

LAUNCH TIME NEGATIVE FOR GROUF = (I3) IMPACT TIME = (F10.3)
DESIG = (A6)

In fix assigning indirated group a negative launch time was
found. The fixed assignment will be honored for the first
salvo.

NO. OF COUNTRY LOCATION CODES EXCEEDS MAX

PREPALOC found more than 150 country location codes in the data
base. Consult a maintenance programmer.

IGOT LT TGTMULT ,MYSAL: (I6) NSHIFT (I6) IGOT (16) DESIG = (A6)
GROUP = (I3)

The number of salvoed weapons in the salvo indicated by MYSAL is
less than the number of fix assignments for this salvo. The
next salvo number is attempted.

Figure 17. (Paxt 4 of 5)
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35 MYSAL GREATER THAN MAXIMUM FOR GROUP (IS) DESXG (A6)

A fixed assignment with specified downtime gencrated a salvo
number greater than the maximum allowed.

36 SALVO NO. (I3) FULL FOR GROUP (X3) FIX REQUEST XGNORED FOR (A6)
Indicated group has usid all available salvo slots.
37 LOOPING IN FIXWEF DESIG (Av) GROUP (I5)

Cannot locate any available salvo slots for indicated group.

Figuwve 17. (Part 5 of 5)
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SECTION 3. ALOC MODULE

3.1 General Purpose

The major purpose of this module is to determine the optimal allocation
of weapons to targets, using s Lagrange wmultiplier technique. The weap-
ons are divided into weapon groups. A group contains weapons of the
same charucteristics which ave geographically proxiwete. Thug, weapons
are considered identical within groups. Each target is con.idered fn-
dividually for woapon assignment. When all targets have been processed,
anotiiar pass aver the targets begins., This precess centinues uncil che
Lagrange method has allocated all the wezpons to che targets. The assign-
ments are than entered in the incegrated daca base for later processing.
The module allows some extent of user control over the allocation proc-
oss through fixed nssignments rostrictions on certain weapon groups,

and general allcocation control parameters.

3.1.1 Modes of Executiocn. For a given excecution of ALOC, several com-
plete passes arc made over the target list. During the first pass over
the target list many one-time calculations between weapon groups and
cargezs are determined and stored within a data file (called he Weapon/
Target Data file). These one-time calculations ave continually reraad
(not rocalculated) for ecach non-first pass over the targets. If there
axe to de further executions of ALOC and the data base values hava not
been altered, the ercated Weapon/Target Data £ile may be used in lieu of
recalculating the one-time calculations. Adverb RECALC (see subsecction
3.2) communicates the mode of execucion to module ALOC. If RECALC is
present, the Weapon/Target Data will be crcated; otherwise, ALOC assumcs
the data file to exist.

3.1.1.1 RECALC Mode., In this mode the ALOC module creatas the Weapon/
Target Data file during the first pass over individual targets. The
data contained on the fils is chen used during successive passes with
the file rewound at the outset of each pass. When the file is created
the data for it is calculated without reference to any uger alterations
(for example range modifications) which are input to the ALOC module
(there is a parallel file which contains altered data whexe it is neces-
sary).

3.1.1.2 Nou-RECALC Mode. In this mode the ALOC module uses a Weapon/
Target Data file croated by a previous ALOC xrun. Experience has shown
that many ALCC reruns are due to changes in user directed constraiats,
data alteracions or other changes inpur to the ALTC module. As noted
in 3.1.1.1 above the Weapon/Target Data fila is crested without refer-
ence to those execution time inputs and thus will coatain the same data
from run to run. The non-RECALC mode takes advantage of this taci by
allowing the ALOC moduliz to read the data from the file on pass one as
it dves on succeeding ,usses.

31

i PREcEDN.G PAGE BLAIK-IOT FILLED

i —

-
— g T TN e ——— P——————



o om

-~

s (Lo

3.1,1.3 dode Selection and JCL Consideration. The users selects the
RECALC made by including the RECALC adverb in the input. If it does not
appear, non-RECALC mode will be assumed. In either case, either a tape
or file must ba included with a file code of 15. If the user wishes to
create a Wenpon/Target Data file for ude on several runs, an appropriate
entry should be made in the JCL for file cede 15,

3.1.1.4 Non-RECALC Modaa Cautfion. The user should be aware that indig~

criminace use of zhe non-RECALC mode will cauce errors. In general, it

is best to yrun ALOC in the RECALC mode following any change to the basic
weapon or targat data or {f any modules which run prior to ALOC are ra-

run, For cyample, the Weapon/Target Data file 1s not likely to be valid
betuween scenarios so that if module DBMOD 12 rerun with a ncw value for

the SCENARIO attribute ALOC should be run in RECALC node.

3.2 Input

The verb ALLOCATE initiates exccution of the ALOC module. This verb has
11 optional adverbs whick the user may usc to control ALOC's functions.
These adverbs are:

o  FLAGREST User specifics wenpon groups which ave rostricted
according to the setting of the FLAG uttribute

o  LOCREST User specifices weapon groups which are restricted
according to the country lecation of vLhe target

o  MINRANGE User specifie: changes to a group's miniwum range

o  MIRVREST User specifies restrictions to MIRV groupr accord-

ing to target wlass
o  MODRANGE User specifiecs modificatien to the range of groups

o  ONPRINTS User selects desived print option and specifies
ranges and {requencies for those prints

o  PUNCH User requests output of final Lagrange multipliers

o  READMUL User specifies values for Lagrange multipliers to
be uscd at the outset of ALOC execition

o RECALC User specifies that the Weapon Data File must be
crecated by ALOC and not read in

o SETTING User specifies values for ALOC parameters other
than their default values

o SMAT User ppecifies valy * for the SMAT srray
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The ALOC module will execute properly in the absence of any of chese
adverbs.

3.2.1 The FLAGREST Clause. Thiz clause specifies internction between
weapoyu groups and the target attribute FLAG which may have a value of
0-9 inclusive. (A value of 0 indlcates that no weapon is restrictad
from that target becauze of its flag.) In this clause, the user speci-
fies which groups arce restricted and what target FLAG values they may or
may not attack. The general form of the FLAGREST clause is

INCLUDE
EXCLUDE

FLAGREST  group [_L group . . . , group {

£3a8 [,,. flag . . ., fla

The adverb may be followed by any number of sets of inputs each consist-
ing of three parts. First a set of one or more group numbers separated

by commas arc supplied followed by either of the two special words:
INCLUDE or EXCLUDE., Third a set of one or more flag numbers saparated
by commas define entries for attribute FLAG. '

The relationship of the group numbers to the flag numbers is specifisd
by the intervening special word. If the word 1s INCLUDE, then the spec-
i1fied groups are restricted from all but the specified flags. If the
word i3 EXCLUDE, then the specified groups are restricted from the spac-
ified flags. For exsmple

FLAGREST 1,2,3 INCLUDE 3,4 5,6 EXwyDpy 7,8

Tae result of this exumple would be that groups i, 2, and 3 could not
attack targets where FLAG values were 1, 2, S, 6, 7, 8, or 9 and groups
5 and 6 could not attack targets where FLAG values were 7 or 8,

3.2.2 The LOCREST Clause., This clause specifies interaction between
weapon groups and the :ountry location code of taxgets. In this clause,
the user specifies which groups are restricted and vhat target country
locations they may or may not attack. The general form of the LOCREST
clause is:

\
INCLUDE
LOCREST [J.groug o« 0w groug] {EXCLUDE

mmmmm[&mu_lmnum + +.a COuntry 1ocacion]

The adverb may be followed by any number of sets of inputs, each consist-
ing of threc parts. First a set of one or more group numbers separated
by commas are suwplied followed by either of the two special words:
INCLUDE or EXCLUDE. Third a set of one or more country location codes
(i.e., US, UR, etc.) separsted by commas are entered.

The relationship of the groups to the country codes is specified by the
intervening speclal word. If the word is INCLUDE, then the specified
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groups may not attack amy targecs but those with the specificed country
locaticns. If the word is EXCLUDE, the specified groups may attack only
targets whose country locacions are uther than those given.

An example of a LOCREST clause:
LOCREST 1,2,3 NCLUDE UR,CH  4,5,6,7 ©EXCLUDE PO,CZ,BU

The result of this example would be that groups 1, 2, and 3 could only
atteck targets vhose country location codea were "UR" or "CH", and

groups 4, 5, 6, and 7 could not atcack targets whose country cades were
Ilpoll‘ Ilczl! or "BU".

3.2.3 The MINRANGE Clause. This clause allows the user to specify a
value for the RNGMIN attribute other than that given for a group. The
clauge consists of a new minimum range value followed by one or more
group numbers. Parantheses are optional. The general form is:

MINRANGE  (ainimum range , group [J_group o v J_group] )

As many scts of values may appear in a single clause as desired. The
user should note thst use of this cleausc alters the value of the RNGMIN
attribute for thiz run of ALOC only and does not alter its data base
value in any way, An example of a MINRANGE clause is:

MINRANGE  (1000,1,2,3,4) (1500,9,10)

The result would be to set the RNCMIN value to 1000 for greups 1, 2, 3
and 4 and to 1500 for groups 9 and 10,

3.2.4 Tha MIRVREST Clause. This clause allows the user to specify re-
styictions for MIRV weapon types. ‘These types may be restricted to
particular target classes., In addition to standard classes, they may
be rastricted to comploxes (COMPLE), defended complexes (COMPLD), de-
fended targets (DEFEND) and/or multiple targets (MULTIP),

The geacral form of the MIRVREST clause is:

MIRVREST (payload name , class [ . class . . . l‘clnss] )

The adverb is followed by any number of sets of values separated by
commas., The first value is the name of a MIRV group's payload table.
The remaining values are class names of those targets which the indi-
cated group(s) may attack. The parentheses are optional. An example
follows.

MIRVREST ( MM-XII , COMPLE,COMPLD, U/I ) ( POSEID ,BOMBER)
This effect of this would be to restrict weapons with the payload table
name "MM-III" to complexes (defended or not) and target class "U/I".
Further weapons with the payload table name "POSEID" would only be able
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to attack single taxgets of class "BOMBER". Note: Although this option
was designed for MIRV weapons, there 1s no current restriction which
would prevent use of this option for non~MIRV weapon systems.

3.2.5 The MODRANGE Clause. This clause allows the user to alter the
data hase attributes RANGE and RANGEREF for allocation purposes, The
v&lues of RANGE and RANGEREF initially stored within the data base are
not altered. Module ALOC conducts the allocetion with the user directed
multipliers values but this information is not passed to other QUICK
processors,

The user supplies multipliers for RANGE and RANGEREF on a weapon group
basis. The general foxm is:

MODRANGE  (range multiplier {L refuel range multipllcr]

. Rroup [_,_ group . . . _,_groun] )

The clause consists of any number of sets of values, The first value of
the set is a multiplier for the RANGE attribute which is followed by the
optional slash (/) and a multiplier for the RANGEREF attribute. Fullow-
ing the multipliers are the group numbers to which the multipliers are
applicable. Each group number must be preceded by a comma., Numeric
sets of multipliers may be defined by leaving at lcast one space between

each data set,

If the multiplier for RANGEREF is omitted it is trcated as the same as
that for RANGE.

An example of a MODRANGE clause would be:
MGDRANGE  (.8/.9,1,2,3) (.7,4,5)

The effect would be to multiply the RANGE attribute by .8 and the
RANGEREF attribute by .9 for groups 1,2 and 3. Also, both the RANGE
and RANGEREF attributes of groups 4 and 5 would be multiplied by .7.

3.2.6 The ONPRINTS Clause. This clause allows the user to control the
appearance of various print options. The options available are detailed

in table 2. Each option may be selected and the frequency of its appear-~
ance(s) controlled as to the pass and/or targets. The control parameters
available and their defau't settings are:

First pass of appearance =~ default pass 1.

Last pass of appearance =~ default pass 9999

First target of appearance- default target 1

Last target of appearance - default target 9999

Frequency of appearance as to target - default every target (1)

In addition, options 1, 2, 4 and 16 are initially selected with the fre-

quency of option &4 set at 50. The user may request that these options
not appear. The general torm of the ONPRINTS clause is:
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10

11

12

13

14
15

Table 2. Description of Print Uptivn Numbers
for Program ALGTG (Part 1 of 2)

DESCRIPTION OF PRINT

input weapon data

Main summiry prints after weapona have been allocated to
taxgot

Not used

Print for a&ll weapon groups the Lagrange multipliers, the
total number of weapons allocated (RNALL), and number of
weapons allocated (RNALL), and number of weapons allocated
this pass (NALL) with total weapon value and value of error
in allocation

Print of data on target weights and rates of change of
weights

Target input data before allocation begins

Basic weapon/target interaction data tefore allocation of
wveapons to target

Risk array before allocation begins nn taxget
Summary of weapons assigned to present target and marginal
values for cach (sce option 22 for companion print of po-

tential weapons)

Input data to the single target allocator (STALL) -~ {.e.,
output from WAD

Initial values for lambdas, VALWPNS and VALERR, at start
of module only

Debugging print showing synopsis of calculation of actual
payoff by WAD

Debugging print showing after-the-fact synopsis of poten-
tial weapon added and weapon deleted payvoff calculations
by WAD

Not used

Not used
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16

17
18
19

20
21

23
24

25

26

27
28

29

30

Table 2, (Part 2 of 2)

DESCRIPTION OF PRINT

Defense level and attack mode print for targets with tur-
minal ballistic missile defense

Not used
Not used

Planning factor summary for targets with terminal ballis-
tic missile defenses

Summary of WADOUT cost payoff benefit, ete.

Complete listing of allocation ericor estimates (ALLEREST)
Summary of marginal payoff data for potential wecapons fol-
lowed by resuliing STALL decision: a companion print to
print number 9

Printout of timing Iinformation

Memory dump and run termination

List of inactive switches for each weapon group as related
to current targot

Print of preferred corridors and computed penctrationprob-
abilities for ecach penetration corridor for all bomber
groups relative to current target; available only on first
pass

Best rate of return for missile allucation in DEFALOC

Debugging print of aliocations and payoff computed in
RESVAL

Print of Lagrange multiplier, balance parameter, and stock-
plle for salvoed missiles

Print of bomber payload indicators and allocation fractions
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ONPRINTS  woption [J'firsc carget = lant tarpor | froquencv]

[1 first pass - las, pnss] [HOT ng;ion]

This clause has a number of wptional forms., Following the adverb the
user ray input any number of sets of values in various forms. A single
number (in the range 1-30, sce table 10) will cause that option to
sppear with default controls. If the user wishes to surpress a default
option (L.e., 1, 2, &4, or 16) the option number is prereded by the NOT
operator.

User altecrations to target control defaults are preceded by a comma., A
number following the comma will be used as a first target control. A
number preceded by a hyphen will be used as a last target and a number
preceded by a slasi will be used as a frequency. Only those controls
which the user wii.ies to charge nced be included. Similarly, the pass
controls are preceded by an astarisk.

For example:
ONPRINTS NOT & 5,50%-2 6,/4

Would cuusc option 4 to be surpressed, option 5 to appear beginning
with target 50 and for passes one and two, and option 6 to have a fre-
quency of 4,

3.2.7 The PUNCH Clause. This adverd allows the user to request that
the final Lagrange multiplier be saved on an output unit. The format
used for this output is such that it can be assessed en later runs by
the READMUL clause. The general foru of the PUNNH clause is

PUNCH [Naw = unit numbcr]

The optional portion is used to specify an output unit other than 43
(system punch).

3.2,8 The READMUL Clauge. This clause allows the user to spocify start-
ing lagrange multipliers for the ALOC module. These multipliers fall in-
to six categories and are all originally set to 1. Through this clause,
the user may also specify an input unit created by the punch adverb in a
previous run, The general form is

READMUL  OLD = unit

ALL
clASS
TYIE
REGION
GROUP
OTHER

» index . lambda value |. . .
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The "OLD" phrase gives an input uuit created by PUNCH, Each other value
is specified Ly a sct of values the first of which is one of the word
shown in the form above, the second is an index identified by the first,
and the third is the desired starting multiplier, The ALL form should
not have an index.

3.2.9 The RECALC Clause. This clausc consists only of the adverd
RECALC. By including this adverb the user indicates that there is no
Weapon/Target Data file available from a previous ALOC exceution. This
adverb should be included, therefore, on any run where no such file
exists from a previous run or where tlterations in the wespon or tar-
get data have rendered the information on the awailable file invalid.

3.2.10 The SETTING Clause. This clause is8 a standaxd SETTING clause
applied to the allocation parameters identified in table 3. The default
values for these parameters is shown in table 3 also. The user may not
alter any attributes other than these parameters via this clause. For
example:

SETTING BPENFAC=1 SNSTYTY=.05 PKTIX~,95

3.2.11 The SMAT Clause. Through this clause the user enters and/or
saves values for the SMAT array. Tnc row and column labels for this
array and their mcaning is shown in table 4. The clause consists of

a series of labels and values separated by commas. Each J Index label
encountercd causes this index to be set. Each I index label has a sim-
ilar function. When a value is encountered it is entered in the array
at the current sectting of the I and J indexes. To cause the settings
to be permanently entered for later runs the user follows the adverb
with the special word UPDATE. An exemple which would set the SMAT
array as per the defaults shown in tabdble 5 would be:

SMAT UPDATE ALL,SBL,0,CC,OREL,0,PEN,0,STK,0,GROUP,0,REGION, G,

1 CLASS,0,TYPE,0,ALERT,0,PEN,0 REL,0.CC,0,SBL,0,TYPE, .1,CLASS, .4,
REGION, .1,GROUP, .1,CC, .2,REL, .05, PEN,0,REGION, .1,CLASS, .2,
TYPE,.2,0EL,.2,CC,.1,CLASS,.1,REGION, . 3,REL, 0,CLASS, . 1

Each value entered should lie between 0. and 1. and the sum of all cle-
ments with the same failure made index J must be less than or equal to
1.

3.3 Qutput

3.3,1 Standard Qutput. The printed output of the ALOC module may be
divided into four parts: Input prints, standard allucation prints, de-
called prints, and debug prints. Most of these may be controlied via
user option seicction. Those which are not controlled or which always
appear at a certain point will be noted as such.
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Input Parameter Card Specifications

(Paxt 1 of 6)

*FALSE*,

Table 3.
NAME RANGE DEFAULT
IMATCH Scandaxd 0

integer

TARFAC 20.0 0.1
BPUNFAC 0.0 .0
PKTX 0.0-1.0 0.0
RADPX 0 . 0"1 . 0 0 . 0
MINDAMAG 0.0-1.0 0.0
FIXOPT *TRUE*, *TRUE*

DESCRIPTION

Controls the method used to determine
if a weapon allocation has met the
required miniwum destruction fractien
speedfied by MINKILL, If IMATCH is O,
the calculation of fraction killed
includes the time dependence of tar-
fiet value. If IMATCH is not equal to
0, the fraction caiculation does not
consider time dependence of target
value,

Muitiplies the level of terminal bomber
defense on each target (TARDEF). Used
to increase or decrease all local bom-
ber defenses.

Multiplies attyxitien rates for bomber
penctration given in the data base.
Normally should be equal to 1.0, but
can be used to test alternative assump-
tions without changing the data base,

Probability of missile warhead kill by
ane terminal ballistic missile defense
interceptor.

Probability of missile warhead kill by
a random arca ballistic missile defense.

Minimum fraction of original value of

a target without terminal ballistic
missile defenses that must be destroyed
by each weapon allocated to the target.
If the default option is not used, this
constraint may cause nonconvergence by
not allowing ALOC to put down all the
veapons., The fix for this case is to
reduce MINDAMAG or reduce weapon inven-
tory.

Fixed assignment option. If TRUE, fix

as in data base in FALSE ignore fix
requests,
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Table 3.

NAME RANGE DEFAULT

LOWFAC 0.0-1.0 0.0

PROBLOW  0.0-1.0 0.0

HIGHFAC  20.0 0.0

PROBHIGH 0.0-1.0 0.0

LAW  *SQUAREROOT*

orx
*POWER¥
TINTFAC 0.0 1.0
CORR 0.0-1.0 0.5

(Part 2 of 6)

DESCRIPTION

Multiplicr of the nominal level of
terminal ballistie missile defense,
Represents the lower estimate of tne
Defense lovel (sce PROBLOW).

Probability that the level of terminal
balliscic missile defense is degraded
by the factor LOWFAC; o.g.; 1f the
neminal number of terminal BMD inter-
ceptors is MISDEF but there is a 252
probability that the actual level of
interceptors s half chis large,
LOWFAC = .5 and PROBLOW : ,25. These
factors apply to avery target with
terminal BMD.

Serves the same function as LOWFAC,
exceps that it represente tha uppar
estimate of terminal ballistic missile
capability.

Same function as PROBLOW except that
it 1s the probability of oceurrence
of the upper defonse estimate HIGHFAC.

Specifies the form of damage law used
on arca targets (i.e.; tarpgets with
RADIUS $0.9). If it i3 equal to
*SQUARERCUOT* the square root damage
law is usecd., Otherwise, the power (or
exponential) law i{s used on area tar-
gets,

Acts as a multiplier for the number of
terminal BMD defense interceptors over
the entire target system.

Acts as a multiplier for the cntries

in the SMAT array. Decreasing the
value of CORR reduces the effect of
Interveapon correlations, (With the
default SMAT array, the value of CORR
should not exceed .5 for good results.)
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Table 3. (Part 3 of 6)

NAME RANGE DEFAULT DESCRIPTION
CORR2 0.0-1.0 0.0 Ootional, to evaluate the final weapon

allocation with a different multiplier
for the SMAT array values. Used in
coenjunction with the user-input param-
cter IVERIFY,

FACMIRV  0,0-1.0 0.0 Modifies the SMAT array for MIRV sys-
tems. For weapons with a MIRV capabil-
ity, the values of the SMAT artay cor-
responding to the GROUP attribute for
failure modes SBL, CC, and REL (see
table 4  are inecrcased by the produce
of FACMIRV and the unassigned variance
for those failure modes., (For the do-
fault SMAT array, table 5, the unassigned
variance for SBL is .30, for CC is .30,
end for REL is .65.) Table 6 provides
two examples of the SMAT array for MIRV
systems: when the default SMAT array
is used in conjunction with FACMIRV =
0.5, and when it is uscd with FACMIRV
= 1.0. For cxamples of this effect of
this parameter sce table 6.

RINTERD  »1.0 2.0 Approximate ratio between rate of
change of target weiphts between dif-
ferent integration perioda. An in-
crease in this parameter increases
the sensitivity of the multiplier ad-
Justment to recent target experience.

RATIOINT 0.0 2.0 Ratio of longest integration meriod
used to the theoretical*--a low value
allows higher sensiti-sity without os-
cillaciont in the values of the La-
gronge multipliers, but teo low a
value makes convergence to the correct
stockplle sensitive to statistics of
the target list., If the tarpet list
contains targets with heavy ballistic
missile defenses or if a large frac-
tion of the weapons is assigned by the
fixed assignment capability, this param-
eter value should be increcased (to 4.0
or above 1if necessary).
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NAME RANGE

Table 3.

DEFAULT

(Part 4 of 6)

DESCRIPTION

SNSTVTY 0.0

FSNSTVIY 20.0

CLOSE >1.0

DELTVAL 0.0-1.0

o~

PRM 0.0-1.0

STALADJ 0.0'1.0

CLOSER 20.0

0.1

1.0

1.05

.005

.S

.5

4.0

Controls sensitivity of multiplier ad-
justment during early phases. Too
high a sensitivity can cause oscilla-
tions in multipliers. If the param-
eter RATIOINT is increased, this param-
eter should be decreased, and vice
versa,

Controlg sensitivity of multiplier ad-
justment during latter part of alloca-
tion. If the parametex SETTLE is8 in-

creascd, this parameter should be de-

creased, and vice versa,

Must be greater than 1.00. Excess over
1.00 determines magnitude of closing
force relative to Lagrange multiplievs
at start of closing phase (PROGRESS =
1.0).

Maximum fractional difforence in time-
dependent target value permitted in
the same time-of-arrival cell., (Will
be automatically increased in available
cells arc exceedad -- a high value
allows slightly faster operation -- a
low value increases accuracy of time-
of-arrival calculations.)

Controls valuc of quadratic premium
before PRUGRESS = 1.0, Must lie be-
tween 0 and 1.0. Higher values give
more stable pexformance,

Determines extent to which STALL favors
high unit profit versus efficiency in
sclecting weapons for inftial laydown
of each target. Should be adjusted to
minimize IOPS for run, so long as it
does not adversely affect tctal payoff.

Contvrols rate of increase in CLOSE or
closing force per pasg over target sys-
tem. High values will close allocation
to exact stockpile more rapidly but will
cost more in payoff to do so.
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NAME RANGE
QUALITY  0.0-1.0
IVERIFY O, 1, 2
SETTIE 0.0

Table 3.

DEFAULT

0.5

1.0

(Pare 5 uf &

DESCRYIPTION

Controls extent to which STALL will
attempt to rafine allecarion for cach
target. Should be ser as low an
possible for fast uperation, #n long
es total payoff is not reduced. I
cases tried so far, half vefinement
works well: but this should not be
assumed.

Controls the operation of the alloca-
tor after the final weapon allocation
has been deotaxmined. A value of O is
usaed to terminate processing at this
phase. & value of 1 will verify the
optimality of the payoff by processing
another pass through the target list
(called the verification pass) with no
premiums and the values of the Lagrange
multipliers frozen at ctheir final weap-
on allocation values, The differences
in profit betr.een the end of the weapon
allocation and the end of the verifica-
tion pass is a strict upper bound on
the difference between the payoff at
the end of weapon allocation and the
optimal payoff. A value of 2 for
IVERIFY is used to evaluate the final
weapen allocacion using the value of
CORRZ in place of CORR as the SMAT
array multiplier,

Concrols the number of passes at
PROGRESS = .75 before PROGRESS 1s set
to 1.00 and closing begins. Larger
numbers give more exact multipliers.
However, 1.00 usually is quite ade-
quate. A value of SETTLE less than
1.00 can yicld & very suboptimal allo-
cation if defective allocations prior
to PROGRESS = ,/5 are not replaced in
closing (sce parameter FSNSTVTY).
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Table 3. (Part 6 of 6)

NAME RANGE DEFAULT DESCRIPTION

1 ERRULOS  0.0-1.0 .001 Provides one contral of tha termina-
tion of weapon allocation processing
(ALLOCATE function). 1f VALFER <
VALLUPNS * ERRCLOS, where VALERR is

the absolute value of the sum of che

i Lagrange multipliers for all under-or«
over-allocated weapons, and VALWENS i3
the sum of cthe Lagrange multipliers for
all wveapons ir the stockpile, then the
weapon allocation process will termin-
ate normally. The complete set of nor-
mal terminating conditions fer this
function is deseribed in the Termina-
tion of ALLOCATE Function.
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Table 4, Acceptable Values for SMAT Array Indices
J _Index. Failure Modes
J  MIEMONIC DESCRIPTION
1 SBL Survival before launch
2 cc Roliability of command and control systea
3 REL Weapon system hardwars reliability
4 PEN Penotration probability 1
5 STK Probability of target kill by warhead
1
I Index. Weapon Attributes
I NAMB DESCRIPTION -
1 ALL Shared by all weapons in the stuckpile
2 GROUP Weapons of sams ¢lass, type. region, and alert 4
status whose launch bases are close to one :
another ]
3 REGION Region of launch base 1
4 CLASS Weapon class, either bomber or missile
S TYPE Keapon type (e.g., B-52G, Poscidon) g
6  ALERT The alert status of the weapon, either alert
oxr nonalert
Tablo 5. Default Values for SMAT Array i
ATTRIBUTES
I= 1 2 3 4 5 6
J ALL GROUP REGION CLASS TYPE ALERT
1 SBL 0 .10 .10 .40 .10 0
FAILURE 2 CC 0 .20 .30 10 .10 0
3 REL e .05 0 A0 .20 0
MODES 4 PEN 0 0 .10 .20 .20 0
5 STK 0 0 o 0 0 ] |
g
1
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Table §, SHAT Array for MIRV Systems
(FAQMIRV = 0,5 and FAQIRV = 1.0)

FACMIRV = 0.5
ATTRIBUTES

Y S e T R R 1

ALL GROUP REGION CLASS TYPE ALERT

SBL 0 .25 .10 40 .10 0

FAILURE cc 0 35 .30 J10 .10 ¢
REL 0 .38 0 Jd¢ .20 0

MODES PEN 0 0 .10 .20 .20 0
STK 0 0 ¢ 0 0 0

FACMIRV = 1.0
ATTRIBUTES
ALL GROUP REGION CLASS TYPE ALERT

SBL 0 .4C .10 40 .10 0

FAILURE cc 0 .50 .30 10 .10 0
REL 0 .70 0 10 .20 0

MODES PEN 0 0 .10 20 .20 0
STK 0 0 0 0 0 0

EREMAEAT
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3.3.1.1 Input Prints. These princs arve of two types, Flrst the input
parameters, print optlons and group restrictions are produced as a
standard uncontrolled print at the outset of the execution. Included in
this point is timing information concerning the data input process. The
display of flag, location, and MIRV vestrictions, and range modifications
appear only if there war user input of that kind. This print is 1llus-
trated in figure 18B.

The second input print is controlled as option 1 but appecars only for the
first target and first pass. This print displays basic weapon group data
and ig shown in figure 19.

3.3.1.2 Standard Allocation Prints.

3.3,1.2.1 Detailed Weapon Allocation Data. These prints (print options
2 and 16) display the zllocation to cach target as the target is pro-
cessed. Figures 20 and 21 display these prints. The print displayed in
figure 20 is print number 16 and appears only preceding Jdata for targets
with terminal ballistic missile defenses. The quantities:

DPROFIT -~ PROFIT - OPROFIT
SDPROFIT = DPROFIT

DELTEFF = DPROFLT/VALWPNS

SDELTEFF = SDPROFIT/VALWPNS

require some explanation. These quantities are computed and the latter
two are printed out in the standard option 2% to help the user in evalu-
ating the progress of the allocation. The quantity OPROFIT represents
the "profit" of the old allocation to the target evaluated in terms of
the present values of the Lagrange multipliers. DPROFIT is thus a mea-
surc of the improvement in profit using the new allocation. Up until
PROGRESS = 1.0 this quantity is summed over all targets (one complete
pass only), to give SDPROFIT. Thus when the multipliers have been near
the correct values for one full pass the value of SDPROFIT should be
small. To provide a standard relative value for interpreting these
quanticies, they are divided by the value of all weapons VALWPNS,

VALWENS = ) NWPNS(G) * LAMEF(G)

to obtain DELTEFF and SDELTEF* whicii measure changes in profit as a
fraction of the total value of ali weapons.

See column labeled (P-0)/VWPS in this print, headings 17 and 27 in
figure 21.

*k
The value of NWPNS does not inslude the weapons fixed by the user.
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SALVOED WEAPON STOCKPILE (AFLTER REMOVAL OF FIXED WEAPONS)

- 3
(L 5

2 2

3 3

0

HEADTING LABEL

SALVO
2 3 4 5 « o s s
5 3 5 500 0
2 2 0 0....
0 1 3 1..,.
1] 0 1 S o0

DESCRIPTION

@ GROUP

8 SALVO

Group number
Salvo number
Numbar of weapons in salvo fox this group

e o o o &

[« =N -RT I

Figure 19. (Part 2 of 2)
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Dl . 2

DEFENDED TARGET - MISDEF = 3, NBLN = -3

@
©)

Number of terminal ballistic missile intexceptors

Allocation type designator, If positive, allocation
did not try to allocate more "objects" {warheads and
decoys) to target than the number of BMD intorceptors
at the target. (This is a leakage tactic.) If this
value is negative, more objects were allocatzd than

the number of BMD interceptors. (This is an exhaustlon
tactic.)

Figure 20, Defended Target Summary Print
(Priat Option 16)
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The quantity SDELTEFE therefore provides an estimate of ) 2w efficlent
the allocation would have been 1f the allocation had been terminated
one pass carlier., Presumably, the current efficiency is substantially
highee, but SDELTEFF does not, at chis point, give any indication of

how much. Xt 1s neverthelens of value in developing experience on huw
soon the PROGRESS .75 phuase can be terminated. When PROGRESS is equal
to 1.00 tho multiplicrs are frozen, and this role of SDELTEFF ceoses to
be relevant. The quantity is then veset to zero. Thereafter 14 pro-
vides a measure of the effect on the profit of closing to the exact
stockpile. Usually during the closing phase SDELTEFF goes silightly nega-
tive, However, since during this phase we continue to replace alloea-
tions originally produced with slightly different values of the multi-
plicrs, the value may go positive for a while until the closing forees
get large enough to force closure cven at some loss of profic. Thus the
value of SDELTEFF at the end of the PROGRESS = 1.0 phasc measures the
loss of profit associaced with closing. In the event that closing re-
quires more than one full pass a test has been ilaserted which causes
SDELTEFF to continue to aceumulate over more than onc pass when PROGRESS
- l.o.

Finally, when PROGRESS = 2.0 the quaotity {s again set cqual te zero,
If a verification pass is carried out, SDELTEFF then measures any in-
crease in profit in the verification psss relative to the final alloca-
tion. In this vole it defines an upper limit on the inefficiency of
the actual allocation.

3.3.1.2.2 Summary Weapon Alloeation Data. This print (print option 4)
displays a summary of the weapon allecatien. It always appears at the
end of the weapon alloeation process. If a verification pass is made,
this print appears at the end of that pass. Figure 22 displays this
print.

3.3.1.2.3 Timing Information for ALLOCATE Function. This print (option
23) displays the smount of time spent in processing the various phases
of weapon sllocation.

3.3.1.2.4 Termination of ALLOCATE Function. The ALLOCATE function will
terminate normally on one ¢f three conditions:

a. More than 1.5 passes while PROGRESS = 1.0

b. lVALERRI {VALWPNS * ERRCLOS, wherce VALERR is the absolute value
of the sum of the Lagrange multipliers for all under- or over-
allocated weapons, VALWPNS 1s the sum of the Lagrange multipliers
for all weapons in Lhe stockpile, and ERRCLOS is a user-input
parameter for the ALLOCATE function.

c. SUMSQERR (1/(10*NTGT82) where NIGTS equals the number of tar-

gets and SUMSQERR uquals the sum of the squares of the alloca-
tion error estimates. ’
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d. If convergence is unlikely, i.ec., PROGRESS ~ 0.75 is not
achicved by the end of PASS 3, the run will be terminated
(sce Error Messages, ALLOCATE Function, message 13).

When condition 1-3 occurs, the message "'FINAL WEAPON ALLOCATION"* is
printed followed by a print of optiens 2, 4, and 23. If the input pacam-
eter IVERIFY is nonzaxo, a verification pass is then made. At the end of
the verification pass, ot immediately following prints described above,
the message "END OF WEAPON-~TARGET PROCESSING" is printed, followed by &
print of options 2, 4, and 23.

3.3.1.3 Detailed Printgs. These prints are described according to their
print option as follows.

a. Print Option 1 (Basic Weapon Group Information). This print is
a standard print described in figure 19.

b. Print Option 2 (Weapon Allocation). This print is a standaxd
print described in figure 21.

¢, Print Option 4 (Weapon Allocation Summaxy). This print is a
standard print described in flguve 22.

d. Print Option 5 (Target Weight Information). This is a print of
data on target weights and rates of change of weights. Figure
23 displays this print,

e¢. Princ Option 6 (Basic Target Data). This print displays the
basic target data prior to the allocation of weapoas to the
target. Figure 24 displays this print.

£. Print Option 7 (Weapon/Target Interaction Data). This print dis-
plays the basic weapon/target intevaction data befors weapon
allocation. Figure 25 displays this print.

8. Print Opticns 8, @, 10. These prints are debug prinzs described
in the next; section.

B. Print Option 11 (Indtial Values of Lagrange Multiplicors), This
print, available only at tho start ef the ALLOCATE fuaction,
prints the {nitial valueg of the local Lagrange multipliers.
Figure 256 displays this print.

1, Print Options 12 and 13. These prints are debug prints de~
scribed iun the next section.

J. Print Option 16 (Pefended Target Summary). This print is &
ssandard print described ia figuxe 20,

x
For condition 4, the referenced errox message is printed.
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PRINT NO. 5

Q @ 2 ® 3
wiFac (@ 7,28011+000 7,28011+000 7,28011+000
WTRATE 1,00000+000 1,00000+000 1,000004000
HTSUN 2.00786+002 2.00786+002 2,012874002

HEADING LABEL DESCRIPTION

) 1 Column for first (shortest) integration
period

@ 2 Column for second integration period

@) 3 Column for third (longest) integration
period

®@ WTFAC Current running target weight in each
integration period

C) WTRATE Rate of increase of target weights in
cach integration period

® WTSUM Sum of target weights in each integration
period

Figucre 23. Print Option 5 - Target
Welght Information
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THIS PAC: 13 PEST QUALITY FRACTICABLE
'i’?\\'-‘& Vel 2uaaddiiiog 10 Lul e

‘FRINT NQ, [} @ @ @ @
A GTLONO TaIRsD  TGInULY cINULY
16180 [ ] K::::::: ':;L7; !3" (1] l.!l L.08 1.00
JHCLASS  IHIYPE mosr SDET @NK!LL AXKILL AXCOST
K/NUCSTR  RAUCSTOR 1,0 199 ] ] 1,40
rva 100 1.00 1.00
AV 1cate, 10 1000. 1000.
HEADING LaseL, DESCRIPTION
(0] i Target number (ssalgned by PLANSET)
Q@ TCTHAME Target nase
Q TGTLAT Target Latitude
0] TGCTLONG Target longitude
@ TCTRAD Tasget radlus (nautical miles)
® ToTNILY Target sultipiicity (orlginal)
@ CTWULT Target multiplicity (current)
® KK Musber of time value components
0] HICLASS Target class name
@ IHTYPE Target type nase
© TARDEF Level of terminal bomber defense
@ MISOEF Nusber of terninal ballistic missile Interceptors
® MINKILL Hinimue required k111 probsbility
(D) RAXKILL Maxiwum desired ki1l probabllity
@ HAXCOST Hanfwun ratio of wvezpon cust to target value accoptadle
to achieve HINKILL
@ FYAL Traction of value vensining in each time peried
@ TAU Terminating time of each tine cosponent

&

1

=«
3™

Figura Print Option 6--Basic Target Data
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THIS PAGE IS EZ3T QUALTTY TRACTICABLE
FRON COSY FUMSLHL D0 DDE e

PRINT NO, ? @ @
|1at vio 3
@ 3 11,83 1
Yo 11,43 0,00
0@ 1.71 0,69
L 1,03 0,93
oMY ¢
Qrox Prvacror @vioacyy Owereny Ossiuy Ovioacs Grurcay Bssiaa
®l 0.20 7.28 120 0.5¢ 0,48
2 0.20 1.28 7.8 [ %1 0,48 .
3 0.20 7,28 728 8.5¢ 0,48
3 0.2) 7.28 7,28 0,56 [ N1}
% 0.22 .28 7,28 0,34 0,04
) 0.21 T.28 7.28 0,54 0,88
? 0.5¢ 2499 2,8% [ TRD 0,23
[ ] 0.58 2,83 2,485 0.42 0,23
’ .4) 7.28 1,28 0,54 UA7
10 0.3¢ 7.28 7.26 0.56 9.b,
14 d. 7.28 7.28 1,40 ¢,73
12 v.23 8,00 0,00 0,14 0,07
13 .21 7.28 8 1.07 2,54
14 9.21 0.00 0,00 g.13 0,07
13 4,21 7,28 1,28 1.1 3,29
14 3,48 7.28 7,28 1.47 3.1
17 9.08 0,00 0,00 1Y) °|°‘
¥raping 1AMLL, LEASRIPTION
@ 1TeT Targat nuaber (asaigned by program PLANSER)
@ VIO Criginal target value
@ N Nusber of hardness componenta
® (0] Value in esch hardness component
@ " Lethal radive {n nautical miles of each hardneas cosponent
for a 1 megaton ground burst
{ ® Croup nusbey
@ TOA Time of vespon srrival (hours)
@ TVALTOA Value at riok in this time of arrival period
| @ VTOA{L) Value of firet hardness coaponent at time of arrival
' © WPl K{1 factor for first hardness cosponent
O $S16(1) Dtiferential kil farcor for irst hardness cosponent
@. @ Same as @ - @ for second hardness component (blank if
3 one componant
@ HA Lathal radius {r. nauttcal miles of each hardness component
for a one megaton afir burst
L) Dioe Destred hefght of burst (0 = ground; 1 = alr)
Figure 25. Print Option 7--Weapon/Target Interaction Data
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.

k. Print Options 19, 20, 21, and 22. These prints arc debug prints
described in the next scction.

1. Print Option 23 (Timing Information). This print displays timing
data on the processing during the ALLOCATE function. Figure 27
displays this print. All times arxc shown in units of minutes.
In each columm there are two rows of times. The top row is the
amount of time recorded in the last call to the timing subrou-
tinc for this purposc. The sccond vow is the gum of the times
recorded,

m., Print Option 24, This print is a debug print described in the
next section.

n. Priut Option 25 (Inactive Array). This print displays the value
of the ilnactive flags during processing. These flags determine
which weapons may be allocated to cach target. The code for the
inactive flags is:

- 100 Currently on target.
0 Active. May be allocated to target.
+ 100 Inactive. May not be allocated to target.

2000 Conditionally active. May be allocated to meet
MINKILL.

30000 Conditionally active. May be allocated to meet
MINKILL.

Codes 2000 and 30000 are similar but arise at different stages
of processing in subroutine WAD. Figure 28 displays the format
of this print.

INACTIVE FLAGS

-100 0 100 2000 30000 100 0 0
HEADING LABEL DESCRIPTION
(:) INACTIVE FLAG  Inactive codes for all groups, 20 groupg

per line, ascending order left to right

Figure 28. Print Option 25-~Inactive Array
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3.3.1.4

Print Option 26 (Bomber Penctration Probability). This print
displays the results of the penetration probability calcula-
tions performed by subroutine GETDTA in the first pass.

Print Options 27, 28, 29 and 30. These prints are debug prints
described in the next scetion.

Debug Prints. These print optiens are used to investigate prob-

lems which may arise in allocating weapons. Because of the nature of
these priats, the description of the varisbles printed is somewhat in-
complete unless the user becomes familiar with the detalls of program

ALOC.

The last print described in this section is obtained if the value

of the user input parameter IMATCH is set to 100.

a.

C.

f.

h.

Print Option 8 (Risk Array). This print displays the RISK array
before the allocation begins on cach target. This array con-
taing the estimates of the cross correlation factors affecting
weapon effectiveness. Figure 30 displays the format of this
print.

Print Option 9 (Marginal Value for Currently Allocated Weapous).
This print summarizes the weupons assigned to the presept tar-
get and the marginal values f'or cach. (Sce print option 22 for
companion print for potential weapons.) Figure 31 displays the
format of this print.

Print Option 10 (Weapon Profit and Efficiency Information). This
print displays the variables transmitted from subroutine WAD to
subroutine STALL. Figure 32 displays the format of this print.

Print Option 12 (Weapon-Target Calculation Synopsis). This print
glves a synopsis of the actual weapun-target calculations per-
formed in subroutine WAD. Figure 34 displays this print.

Print Option 13 (Payoff Calculations). This print displays thu
results of the calculations for payoff for weapon addition and
deletion. Figure 34 displays the format of this print.

Print Option 19 (Planning Factors for Terminal BMD Targets).
This print summarizes the planning factors for targets with
terminal ballistic missile defenses (BMD). Figure 35 displays
the format of this print.

Print Option 20 (WADOUT Summary). This print summarizes the
variables output by subroutine WADOUT. Figure 36 displays this
print.

Print Option 21 (Ailocation Error Estimates). This print lists

all the allocation error estimates (ALLEREST). Figure 37 dis-
plays this print.
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Figure 33. Print Option 12--Weapon Target

Calculation Synopsis
(Part 1 of 2)
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PREMIWNM(I) NWHD(KK)

© D

LABEL
I
PREMIUM(I)
NKHD (KK)

NTDEC{KK)

VTO

LAM(T)

NTDEC(KK) VTO LAM(I)

® 0 ©

DESCRIPTION

Group number

Premium for weapon

Number of warheads per weapon

Number of terminul decoys per
weapon

Original target value

Lagrange multiplier for weapon

AR

Figure 35, Print Option 19--Planning
Factors~Terminal BMD Targets
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O @ 6 06
HEADING LABEL
| Q@ PAYOFF
@ CoST
® PROFIT
® SUMPREM
®G TBENEFIT
! ® PPMX
@ TPMX
DPMN

PAYOFF COST  PROFIT SUMPREM  TBENEFIT PPMX TPMX  DPMN

® 6 o ©

DESCRIPTION

Value destroyed on target

Sum of Lagrange multipliers of weapons
on target

Cumulative premiums for all targets
Total benefit this target

Maximum marginal profit of potential
weapons

Maximum marginal profit yet cncountered

Maximum profit for weapon deletion

r
f
:

Figure 36, Print Option 20--WADOUT Summary
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LA

@ 06

RUNSUV

ALLEREST

et 0 et § T,

® @@ 606 e ® 6

HEADING LABEL DESCRIPTION
@ - Local mtltiplier index (attribute)
@ LA Lagrange multiplier for this index
® RUNSUM . first integration period
Running sum of
product of ‘
@ RUNSUM target weight second integration period
and number
of wespons (
@ RUNSUM allocated third integration period
@ ALLEREST first integration period
Estimate of
@ ALLEREST > error in second integration period
allecation rate
ALLEREST third integration period
Figure 37. Print Option 21--Allocation Error Estimates

78




i.

k.

Print Option 22 (Marginal Value of Potential Weap~.s). This

print summarizes the data on marginal payoffs for weapons which

may be added to the target.
tine STALL 1z also printed.

print option 9.

shows STALL Zecision messages.

Print Option 24 (Termination Control). This print terminatas
the run with the message “REQUESTED DUMP."

The resulting decision by subrou-
This print is a comparison to

Figurce 38 displays print option 22; figure 39

the opevating system gives a memory dump.

Print Sption 27 (Missile Rate of Return). This print displays

The run aborts and

the best rate of return achieved by any missile in the computa-
tions by subroutine DEFALOC.

Prir.t Option 28 (Terminal BMD Target Allocation). This print
displays the allocation to a target with terminal ballistic

Figure 40 displays this print.

missile defenses (BMD) and the resulting target residual value

as computed by subroutine RESVAL.

print.

Figure 41 displays this

Print Option 29 (Sulvoed Group Information). This print displays
the Lagrange multiplier (for rhe first salvo), the balance param-

eter, and number of weapons overallocated from each -alvo for
missile groups with a launch interval.
voes have zero entries, underallocated salvoes have negative
entrics, and overallocated salvoes have positive entries (an
entry of -3 means the salvo is underallocated by 3 weapons).
Figure 42 displays this print.

Exactly ellocated sal-

Print Option 30 (Bomber Payload Indicators). This princ displays
the average value destroyed (exsluding DBL and REL), the actual

fraction of weapons that are ASMs, the payload indicator, and
the currently allocated fraction of weapons that are ASMs for
each bomber group. These factors are used in the selection of

gravisv bombs or ASMs on cach target,

print.

Figure 43 displays this

IMATCH - Target Value Calculations for MINKILL/MAXKILL

This priut is produced on mvery target if the value of the user iwput

parameter IMATCH is set equal to 100.

3.3.2 Error Messages.

45.

Figure 44 displays this print.

The error messages for ALOC are shown in figure
If any of messages 1-9 appear, the run is terminated after the first
overlay and only the input processing takes place.
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POTENTIAL WEAPONS

GROUP  ACT MR{ PAYOFF MRG COST MRG PROFIT EFFICIENCY BENEFIT

® ® 06 @ 0© G @
PYR/0.0 PP/DP PREM/DPREM SURPHP PENX

@ @ ® 0 ® 6

DECISION MADE NEAR STALPRIN = 1)

HEADING LABEL DESCRIPTION
(Z) GROUP Group number
ACT Value of inactive flag
% MRG PAYQFF Marginal payoff for weapon
4 MRG COST Value of Lagrange multiplier for weapea
® MRG PROFIT Marginal profic ( 3 - (@) )
8 EFFICIENCY Weapon efficiency ( (3) / (@) )
BENEFIT Profit including premium and damage
constraints
PVR/0.0 (PVR) modified efficiency
(9 PP/DP (PP) perceived profit (() - @)
(z@ PREM/DPRENM (PREM) weapon premium for adding weapon
Q}) SURPWP Estimated error in number of weapons used
(:) PENX Weapon penetration probability
@ ——- Preferred penetration corridor
STALPRIN Indicator of location in subroutine STALL

source code of call on subroutine WAD
producing this print

®

Description of decision by subroutine STALL
(see figure 69)

Figure 38. int Option 22--Marginal Value of Potential Weapons
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MESSAGE DESCRIPTION
1. Add weapon from group (:)
2. Delete weapon from group @
3. Restore previous allocation. Used
only on verification pass when
IVERIFY = 2
4, Return with current allocation

1. a0 Q)

2. DEETE ()
3. RECALL PRIOR ALLOCATION
4.  TERMINATE STALL ALLOCATION

Figure 39, Messages of Decision by Subroutine STALL
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AT

WA Tt WY S

RATM = D

HEADING LABEL DESTRIPTION
0)) RATM Best rate of revurn for missile

Figure 40. Print Option 27--Missile Rate of Return

I RESVAL VID = @

® WEAPONS OF TYPE  (3)
HEADING LABEL DESCRIPTION

Residual target value for following
allocation

© o
(:) ~—- Munber of weapons assigned from
group {3)

(3) - Group number

Figure 41. Print Option 28--Terminal BMD Target Allocation
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el

L o

Y ey

__A_W* —— S—
TARGLY RUUBER 316(:>
BALANCE: orxernat, (2)—- SALVO
GROUP  PAREMNLTLR LAMIDA 1 2 3 b, ... 2
4
1 .35 .00314 1 2 1. .... 0
2 190 IOQI"Z 0 0 3 8 L] L] . L] L 0
HEADYNG LALEL DESCRIPTION
(:) TARGET NWIMBER Target number as assigned by
PLANSET
2 SALNO Salvo nunber
3 GROUpP Group nunber
BALANCE PARAMETER Balance parumeter (P)
ORIGINAL LAMBDA Multiplicr for first salvo
6 - Number of weapons allonrated
in each salvo for cach salvoed
grouo

Figure 42, Print Option 29-Salvoed
Group Information
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GRoOuP AVDE FASM ISETPAY EXPASM

®2 ®0.232 ©0.010 @1 C5)0.500

3 0.591 0.110 0 0.100
HEADING LABEL DESCRIPTYON

® GROUP Group number (Only bomber groups are
printed)

@ AVDE Absolute average difference in value
destroyed botween ASM and bomb

@ FASM Fraction of currently allocated veapons in
8roup which are ASMs

@ ISETPAY Payload indicator for next target ko be
processed., Z2ero for gravity bomb use;
one for ASM use

G EXPASM Actual fraction of weapens in the group

vwhich are ASMs

Figure 43. Print Option 30 - Bomber
Payload Indicators
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vio @ @ vizo @ 1R @ e ® 0 svinin (®
symax @ vy voix (@ A @

HEADING LABEL DESCRIPTION
@ V10 Original target value
@ VT Residual value
® VT20 Residual value ignoring time dependence
® IFLGMN Flag showing achicvement of MAXKILL
@ IFLGMX Flag showing achievement of MINKILL
SVIMIN Minimum allowed residual target value

ignoring time dependence of value

SVIMAX Maximum allowed residual target value
ignoring time dependence of value

VIMIN Minimum allowed residual target value
considering time dependence of velue

@ @

VTMAX Maximum allowed residug: target value
considering time dependerce of value

ALPHA Cost factor used to achieve HMINKILL

®

Figure 44, IMATCH Print--~Target Value Calculations
for MINKILL/MAXKILL
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ERROR IN INPUT FOK FLAGREST.
Error in FLAGREST clausy ==~ check order of paramotors.
ERROR IN INPUT FOR LOCREST.

Error in LOCREST clause == chieck ovrdexr of parameters and make
sure all country location codes axe volid.

ERROR TR MIRVREST CLAUSE.

Check order of parameters and make sure all class names are
valid,

ERROR IN READMUL INPUT.

Error in READMUL clause == check orxder of paramcters, validicy
of flags. 1If old unit fncluded check its valdidity.

ERROR IN ONERINTS.

Check order of parameters.

ERROR IN SETTING CLAUSE.

Make sure all sttributes are ALOC parameters.

ERROR IN SMAT CLAUSE.

Check order and validity of parameters.

ERROR IN INTUT FOR MINRAGKGE.

Frroxr in MINRANGE clause =~ check order of parameters.

ERROR IN INPUT FOR MODRANGE.

Error in MODRANGE clauss -= chrck order of paramcters.
TARGET (1) HAS MORE THAN 30 WEAPONS FIXED

Thr user has requested fixed assignrent of wore than 30 wea-
pont on target number . This tarpget dous not have terminal
ballistir missile defenses and only the first 30 weaponc are

fixed co the target. The remaining requests for this target
are ignored.

Figure 45. ALOC Module Error Messages (Part 1 of 3)
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UNSATISFACTORY PROGRESS. RUN TERMINATED

After thyee full passes through the targer 1iat the value of
PROGRESS 1 less than 0.75. The probabilicy that the alloca-
tion process will converge to the corvect stackpile at this
point is vory low, Tue iob is therafore terminated. There
are a large number of conditions which can cause this problem.
A close check on the values of the target and planning factors
should be made to see 4f the desfred valucs ave being used.

If a run of this function with all default user input parom-
aters does not remove this preblem, consult a maintenance pro-
gramner,

FIXED ASSIGNMENT REQUEST NOT HONORED FoR GRUP (1) ON TARGET
DESIG = (b - THDEXND = (3) - TARGET Ko, =

TARGET NO. = Qb

PROBLEM IS

The uscr has requested a fixed assipnmwent of a weapon from
group to a target with degignator code (g) » index num-
bher (:) y and target number (i) The request cannot be hon-
ored and the weapon is not allocated at all (to any target).
The reasont for not honoring the request is given in (:) « The
reasons are as follows:

o CNTRYL == Restriction by country code (LOCREST option)

o FLAG =~ Restriction by flag code (FLAGREST option)

a  MINRAN == Restriction by minlmum ranpe (MINRANGE option)

o MIRV == Restriction of MIRV weapons (MIRVREST option)

o NAVAL =~ Restriction of weapons with PENAVY = 0 to tor-
gets to class NAVAL and viee versa

o  PENETR -~ Inadequate capahility to penetrate to the
target

o RANGE -~ Inadequate range to veach the target (possi-
bly RANGEMOD option)

o VALUE = 0 -~ The target h:s zero value at the weapon time

of arrival. (Data base entry or possibly
VALUEMOD option of modnle PREEALOC.)

toop = (1)

In this message (:) is the total number of targets encountered
so fer on which more than 100 weapon addition or deletion op-
erations (I0P) were required before subroutine STALL termin-
ated the allecation process. Oncc this condition occurs, this
megssage 1s printed as every succeeding target is processed.

On cach tarxget with more than 100 weapon addition or deletion
operations, the value of is incremented by one. This
message 1s for information only; no user action is required.

e

—— . S

Figure 45. (Part 2 of 1)
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TARGET (1) MINKILL REQULIREZ TG MANY WEAPONS

On target with target nusber (:) , 8 target with terminal bal-
listic missile defenses, the vequired minimum target destruc-
tion probability cannot be achieved after an allocation of 40%
of the total =issile force that can reach this target. The
progran con _nues using the allocation of 40% of cach missile
group that csn be allecated to this target. This message is
for {aformation only; no user action is required.

BCABER FROM GROUP (1) CANNOT BE FIXED IN A MISSILE SATURATIO!
ATTACK ON TARGET (2) - INDEX = () Tancer (%)

Tac uger has fixed a bomber weapnn from group (:) on & target
where he has fixed more than 30 weapoas. The only case where
o excess of 30 weapons i allowed is a missile saturation
attack on a target with terminal ballistic missiie defenues.
The £ix request for this bomber weapon 2z ignored and process~
ing proceeds. The target name is displayed aa (Z} 3 the index
nubar as (f) ; the target number as (f)

Figure 45. (Part 3 of 3)
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E SECTION 4. MODULE EVALALOC

4.1 Geparal Purpase

The purpose of mgdule EVALALOC is to summarize the planned allocation of
weapons to targets and provide an expected-value estimate of the regults.
Provision is also included to evaluate the allocation for vaxiations in
values of sclected parameters associated with the weapons and targets.

EVALALOC may be xurn at two stages of plan davelopment, immediately after
module ALOC ot inwediately after module PLANOUT. If run after ALOC the
analysis of alm point offsets is not included in the sllocation evalua-
tion since the desired ground zeros (DGZs for complex targets) are not
known at this stage of proccasing (thesea DGZs axe established by module
ALOCOUT). The evaluation of EVALALOC, thercfore, 4s an upper limit
estimate which assumes that cach target element in a complex is directly
targeted. When run after FLANOUT, however, weapon aim points offsets
are included in the expected-value computations.

EVALALOC processes the targets onc at a time. For each target (or target
clement of a complex target), the weapons assigned are collected and
ordered by time of arrival. Surviving target valucs axre calculated,
utilizing the same damage functions used in module ALOC (subroutine WAD),
except that coxrrelationd are ignored.

After the survival probability for cach target is computed, the target
and the allocated weapons are processed and categorized for processing
purposes,

When all targets have been processed, the results are summarized and
printed,

\ 4.2 Inpyts

The execution of module EVALALOC i3 inftiated by the verb EVALUATE which
may contain the following adverba:

o SEITING -~ Used to sct probability of xill by terminal BMD
and the type of damage law

o ONPRINTS =~ Used to turn on detailed taxget prints

o SORT - A stand alone clause, It's pressnce causes the
detailed targ:t prints to be sorted by area,
country location, and DESIG

o TGTMOD - Introduces a clause whereby target attributes may
be altered and the allocation evaluated accordingly
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Ligh{uy] = Introducea a clause whereby weapon attributes wmay
be altered and tho allocatfons cvaluated accoxdingly

o COUNTRIES - Evaluation of the allocation may be conducted only
on those targets which raside within the country

locations as introduced by this adverb

All adverbs for this module are optional; the verb by itself can be suf-
ficiant for a successful execcution.

The general form of EVALALOC ccemand is:

EVALUATE ‘SETTZ(m %%g: value ., , .]

ONPRINTS .:mm;] [.__sonr]

ALLTGT
[TG'IHOD arget ¢ 1 parameter, valya [i wenpon~type . . .
» Xeapon type )] [_L parameter . . .]]
ALLWP
BOMBER %EEE
A Sl
WENMOD Hw::igotg:c . L DBL : valye
2eArUN-Lype YIELD

GROUP~group-nymber

[_[ attribyte , . . .][typc indicatox / . . }]

-\'n‘ 5
[CQ.YJ'NTRIES {-;:-'}%-%gs value, value , . . ., vnlue]
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4.2,1 Mpde of Execytion. Normally, EVALALOC evaluates the allocation
uaing all paramecters as defined within the data base. However, to per-
mit sensitivity analysis, the cited adverbs permit tha altering of
sclected target or weapon attributes and parforming the evaluation on

the altered values. Any number combinations of defined adverbs may ba
ervecuted within one cormand. Each combination constitutes a c:cle over
the entire target list for every set of advarbs. In effect, the madule
counts the occurrence of adverbs and when any advexb oceurs a second time
(or there arc no more adverbs) the current adverbs are used. Then, be-
ginning with the adverb that caused the exccution, the counts begin again.

Consider a desire to execute EVALALOC for the default value of PKIX
( =0,) and sn analysis of vesults for a vaiuc of PRT¥» 1. The command
could be

EVALUATE SETTING PKTXw=0. SETTING PKIX=.l

Two sepazaty celculations wil? be conducted over the target assignment
14st. A sccond possible commind could be:

EVALUATS EVALUATE SETTING PKTX=.1

Both ccmmands produce identical results.

4.2.2 The SETTING Adverb. Used to set the probability of kill by ter-
minal BMD (PKTX) or to sct thedamage law for area targets (LAW), PKIX
as3umes a range from zero to one and has a default value of zero. LAW
can cqual either PCWER or SQUAROOT and has a default of POWER.

4.2.3 The ONPRINTS Adverb. This adverb causes detailed target related
{nformation to be printed. The number following this adverb defines
the highest target number to be printed. If the adverb is not supplied,
only the summarizing tables will be produced,

4,2.4 The SQRT Adverb. Detailed target prints arc supplied in target
number order Lf the SORT adverb is absent. The inclusion of SORT
causes the detailed print to be order by area, country location and
DESIG. The SORT adverb is a ctand alone clause,

4.2.5 The TGTMOD Adverb. This clause fs used to alter target parameters:
FVULNL (hardness of first component); VOZ (original value of first hard-
ness component); T(1) (first time component of the target); FVALTL
(fraction of value in first time component); PEN (probability that

weapon will penetrate to target). The form of the phrase or phrases

is the target-type (or ALLTGT meaning all target types) specified by a
series of phrases cach preceded by a slash, Each phrase is the target
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parmmeter to be changed followed by a comma and the new value of the
target parsmeter. The target paramcter will be altered for all records
balonging to the given target-type. If the target paramaeter is PEN,
the value mxy be followed by a parenthetical expression indicating the
weapon types effeched by this penetration probability. As an example,
1£ the user wants to change tha fcaction of value at the first time
component for all targets to 1 and the penetration probability to
target type PAR for BEARS and BIWON to .1 the input is:

TGTMOD ALLTGT/FVALTL, 1.  PAR/PEN, ,1 (PEAR,BISON)

4.2,6 The WPNMOD Adverb. This optional clause is used to modify weapon
attributes used in the evaluation. Four attributes may be modified:
REL, CEP, DBL and YIELD. The attributes may be modified for all weapon
types (ALLWP), all bombexr types (BOMBER), all missile types (MISSILE),
a particular type or all the weapons in a given weapon group. The form
of the clause is a series of phrases, each bagun by the name of the
type, group (a group is indicated by the mnemonic 'GROUP' followed by

a hyphen then the group number), ctec. The type indicator is followed
by up to four items: a slash, then a legal attribute (REL, CEP, DBL,
YIELD), then a comma, followed by the attribute value. For example,

1f the user wants to sct CEP for all bombers to .1 and the YIELD of

144 to 2; a command is:

WENMOD BOMBER/CEP, .1 GROUP-144/YIELD,2

4.2.7 The COUNTRIES Adverb. For cerxtain evaluations, it is desiced
that calcuiations be performed on a subset of the target list accoxding
to input values for countries. This optional clause permits the user
to specify which countries (and, hence, individual target records) are
to be used in the evaluation. If the special word SELECT is included
all countries that follow will be cvaluated. If DELETE {s used, all
countries in the data busc will be evaluated minus those countries
following the word DELETE.

4.3 Oytpyt

4.3.1 Stapdard Oytpyt. The initial prints reflect the parsmeters as
read in from the SETTING adverb and are printed as follows:

DAMAGE LAW OPTION IS THE SQUAREROOT LAW
THE TERMINAL MISSILE INTERCEPTORS HAVE FK=0,950000
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Following avaluation of all target assigmments a print is gonerated
which indicates how many targets are involved in the evaluation baing
pexformed by EVALALOC. An exexpt of this print is as followa:

THERE ARE 1297 TARGETS OF WHICH 1272 ARE ASSIGNED WEAPONS
AND 25 ARE LEFT ALONE

The number of targets is the numbar of simple, complex and clements of
multiple targaets.,

Swmanarics as outlined in the following subscction axe printed., (Only
one of thase sumaries, the Target Destruction Swmary, is provided
when the plan 45 reevaluated using modificd paramaters,)

4.3.1.1 Target Destyrgction Symmapy. This table summarizes the expected
target value destroyed as a xeault of the planned attack (Allocation).
The sunex-vy, figure 46, shows "real estate" and "QUICK value" destroyed.
The forrsx term used to identify the expected target value which would
be destroyed assuming target value is rat time dependent; {.c., dors
not degrade over time, "QUICK walue'" destruction data reflects the
tima~sensitivity of target value 2s defined in the data base. The sum~
mary shows the total expected target value destroyed and the value
destroyed for ecach terget type (attribute TYPE) within cach target
class (attribute CLASS). In addition, the table provides deta on the
weapon megatonnage (scheduled and expected to be delivered) which pro-
duced the reported target destruction, The Target Destruction Summary
is provided for the initial cvaluation and for each reevaluation of the
plan,

4.3.1.2 Schedyle of Weapons Allccated, This summary (figure 47) depicts

the nomber of weapons of cach type allocated against each target type.
The first five columns contain target information and the remaining
contain weapon information. The weapon categories in the summary
headings are: (1) ALERT LRA ~ alert long range aircraft, (2) NONALERT
LRA - nonalert long range aircraft, (3) SLB{ ~ submarine-launced ballis-
tic missiles, (4) ICBM - intercontinental ballistic missiles, (5) TACTICAL
BOMBERS, (6) MRBM -~ medium vange ballistic missiles, and (7) IRBM -
intermediute range ballistic missiles, This sumary and the remaining
s-mnariea described below are printed only after the first pass through
EVALALOC print. Any weapon category not listed here will be included
under category ICBM,

Some entrien in this schedule show allocation of fractional weapons
(see figure 47). This cirvumstance arises when weapons are allocated
to complex targets which incliude target components o more than one
type. For cach weapon allocated to a complex target, the amount
printed in this summary print reflects the fraction of the weapon allo-
cated to each type as 1f the weapon were divided proportional to the
value of the target components. For example, assume a complex target
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of value 10.0 camposed of two components. One component han value 3.0
ar{ is TYPE BISON. Tue other corponent has value 7.0 and {s TYPE RCITY.
Assure further cthat one weapon of TYPE B-52 4s allocated againgt that
targes. This weapon is consicired, for purposes of this summary print,
to be allocated 0.3 to TYPE BISUN ond 0.7 to TYPE RCITY. In gencral, if
the compoaent value 13 VALCM and the toral complex value is VALCX, the
fractional aliccation of cach weapon allocated to the type of the com-
ponent L3 VALCH/VALCK, Note that cthe totals line of the summary print
shews that an inteper nusber of woapons is allocated far the ontire plan.

4.3.)1.3 Schedule of Waapons Delivered. This table is a surmary by wea-
pon category and target typs of the expected nurmber of weapons actually
delivered to targets (see figure 48)% The entries in this summary arxe
similar to those princed in the preeeding summary. The number of wea-
pons delivercd is computed as the nurber of weapons allocated (as dis~
played in the schedule of weapons allocated) times the average delivery
probability for sach weapon function/target type combination. Thus,
fractioral weapon entries in the schedule of weapons delivered arise

from twe souxces. First, the allocated weapons are divided ameng target
types within complexes according to the proportional scheme described in
the preceding section, Schedule of Weapons Allocated. Second, the aver-
age delivory probability may praduce a number of weapons “delivered"

that is not an Integer. The number princed in cthis print is the sxpected
nurber delivered. For example, if 3.0 weapons weze allocated to a target
type and the average delivery probability is 0.8, chen the expected num=
ber of weapens delivered Is 3.0 x 0.8 = 2.4,

4.3.1.4 Scheduled Mepatonnage. This surnary depiets the scheduled mega-
tonnage for each target class and type of weapen category. It is fllu-
strated and deseribed by figure 49. Fractional entries in this summary
arise from the same source as that described in Schedule of Weapons
Allocated,

4.3.1.5 Delivexed Megpntonnage. Thia summary is ddentienl in format to
the previocus one, except that it deplets expected actual delivered mega-
tonnate (sce figurc 50). Fractional cntries in this summary szise from
the same sources as those described in Scheduie of Weapons Delqivered.

4.3.1.6 Allowable Weapon Type Names for WPNMODYF. Normally, the first

time EVALALOC is run for /. given weapon alloecation, the user does not
alter weapon or target parametezs. To help the user in subsequent runs,
the following print of allowable weapon type names (i.e., the type names
processed during this evaluation) is provided. This message is printed
immediately after the Schedule of Weapons Delivered summary, as shown
below:

ALLOWABLE WEAPON TYPE NAMES FOR WPNMODIF

§5-6 §s-7 SS-8 §5-9 N-3 N-5 BADGER BISON BEAR
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4.3.1.7 Revised Heapon~Tarpget Parametcer for Plan Reevaluation. If the
plan is to be evaluated using modified weapon or target parameters, tho
data contained on the WPNMODIF, Target sclection on country code, and
TGTHODIF parameter cards appears as an initial print in the EVALALOC
output which summarizes the recevaluation (the TARGET DESTRUCTION SUMMARY
is provided for cach plan evaluation performed during the run, whereas
the other summaries are produced only once each run). A sample of the
output message reflecting these data is shown in figure 51.

4.3,2 MNonstandard Output. There is only one ncn-standaxd report gen-
erated. This report (figure 52) is produced for the number of targets
indicated within the ONPRINTS clause, If the SORT adverdb is absent;

the veport produces results in target number order. Otherwise the list
is sorted by the targets' reglon, country code and designator. A headex
identifying the region and country of ecach target is suppliecd only when
SORT is included in the command.

4.3,3 Error Messages. The error messages gencrated by module EVALALOC

are shown in figure 53.




o

™™

T QUALITY FRACRICABLR

L g gt b horkiess 24 DDU

ISFTD

-
£

THIS FAC

L Y

wa—

A

JUJIg UOFI®IFIFPOR 3981l puw uodedy -G 2an81d

000000 (rinvy} 19171V
HdRIY 533S°9 N3d 1517w
MOLZYs AE QIOUYHD S¥H ALITIEVEOsd 20 d01DVd 0Z9HYHD (03 INTHD

NOTIVH.51Sd YIIHK YOJ SSJAL NO3Y3H A5 039N4D 31iNoI3llyv 3dAllol
/58%3 SIML WO =hwILVZISIOOA 139%74

2 SSvdN

v 9H
STI 02 AYLNN0D 3S3HL HIIM SL394V1 13313S

SStd SIH1I RO 30YH S¥3% SIONYHD NOdYsM ON® AL3W3 SI 3728¥L 34038V ZHL JI °*20vH SROILVIILICOR 1I¥

0co9°T 160 € NoRIW
eczo° ot g1214 8 NdRIW

40 ¥OLIVI AR 03I34I304 G3I3IOONW

93I9NTHY Hellv 31N6Icliv  3dALNGM

SS¥d 5IHL NO 03I410un SIAINEINLLY ONV S3dAL NOJVIH

102




1sy1 398apl ordwes

+26 2an3t3

(N

susresI E] 1eelnn Jo piOIL

a0y 30117 WA 2OTYITIX WRA

8293) 393ng wedrea o spaijlue] pur paiNIT] poavnIIYd
pelesivep enyva J9TIV2 PIIVININ)

1sepuedap Su]l 308 I8N 8134 IVYD I pekaiisep sayva PTIVY
133392 1V 336]3 [PATAIE welvan

L1y33qeqeud weyiviiawad wednon

NTY 185 JUN 135004 K3gavsd Je3 elax
tg3oqnedy 303 (0130978 pacaier-seu 28] 9122) JMGEn SALES

210qug 203 Jaquas 19P)3162 welaniisvsd fs0y)serw JCJ O
29qoau 4ae33 uedean

30884 J)0-Y
353 pYBISD)

Joquou DIBINLIG 8131eS
23L1v1 6§21 o3 PRITIGILY BadTIA 30] Jequms XL 1eu3u]

(70243

3107 *IanilLYl

CIANISWM TNVA
€1341$30 193 TYTL
SEI3 TVAITIY

[ 32

TI2KZ 0AYS
THWICXR WA N0
AITHRK 108D

2SIAL JO IUSTTH
23IANTS 313208
AICK

00 OO0 ©

S1sted £0DDC e

I3

Zi118 PAGE IS BIST QUALITY FRACTLOABLE

¥4 COTY FU.

Z1311¢vaoutan 9303381 851 MIATIINI Sped e 2600 ALISICYSINTSA
£3331385 1 me 227392 s

Jaquen 333203 (203%61d) trwaaiv] o 1L

330d 37 332393 PN J6 ¥ajdesd Jo ajsa 1¥I6L XTIH0 40 ITIVA

o X3]003
o3 uy s:3lie3 yuraborgat L733¢uAd X337 97 @) poscdder
e 332181 33133 *330a03 x3(dand 29 S33Guns XIN] PE113
enira 322221 (9165 ITIYA

103

oy 3037%3333p 337302 003 TNV
2958321 *reisue 15332839 WY vpralluel pus spnifae] k1251 )4 2QAITBOT *I2N112YT @
200w PNIEL K
2cve 3iL) 1wy U2
secs 93v]d 323172 t2yg ]
paitde]

v $301IT3 JUASIIO %I WY W) L2weed gl ey 3p8d WL
*gaivre] 2iv 3etim1 Fujaeilo} o3 wIJUN WF we 3oy ML

00 CPPEEEY QBOOCBR6

DL &R Ze¥l ZwlGvEl
(44 3 | S 1 29T 2% LT 3% 2528°32 (131 84 ¢4 (341 31 (TTL k4 9 2t v 2144 ..—
CragaIIx 228 Kiw 935 S2F YIN 979 €IS 3121333 S$3401 TAINNK AIBUNY CIBUNN 230013
[- 3213 MPJ—W.-WJV.— uua@—-u u@’ suu@.—uuu Ju»@#d Jo% crlITS €001430) Am:m‘au @. uu&on nsax
sfnT 3 st nzes* s celn2 282°) sELY 12 8 Ty 83 1 INTelIs 141510 ..ou..@
€JV1e%ID kL] 233 XIW 910 23S uis 921
9% 1723%2 230119%03 20911117 Ny, U £$¥72

WICA LU O¥ 191 43 2063TA 9Nr32NI
& ® ©

PP T YL YT T P YL I AL A L) = 3309 b@nlsu b Y unu@u' PP TR T YT YT Y EITZ 24 XL 14

®© ® © ® G




e

10

(I3) IS AN ILLEGAL ADVERB NUMBER FOR EVALUATE -- IT WAS THE
(13) (A2) ADVERB

The indicated adverb is not legal.
(IS5) IS NOT THE VERB FOR EVALUATE -- CHECK COP
Module EVALALOC executed with the incorrect verb.

UNEXPECTED FUNCTION CODE OF (A6) FOR (A6) FUNCTION ASSUMED TO
BE (A6)

An unknown function code was encountered. Check data base
entries.

ONPRINTS NOT FOLLOWED BY A NUMBER -~ NO SAMPLE TARGLTS WILL
BE PRINTED

The print adverb docs not specify how many targess are to be
printed.

SETTING CLAUSE CONTAINS A NON-ATTRIBUTE (I5) (8013)
Check spelling in SETTING clause.
ATTRIBUTE NOT BEING SET TO A CONSTANT

The SETTING clause is restricted te sctting the value of an
attribute to a specific value.

END OF PHRASE BUT CANNOT FIND MARKER OR CONNECTOR
Check text English syntax.

COUNTRIES NOT FOLLOWED BY INCLUDE EXCLUDE (012) (I5) ASSUMING
INCLUDE

Check for spelling of include/exclude.

COUNTRY CODE NOT FOLLOWED BY COMMA OR END OF CLAUSE ( (2013)
(15))

Country codes must be separated by a comma. Check for a
country code which is a COP special word or null.

TARGET TYPE NOT FOUND IN TGTMODIF

Check target type spelling in TGTMODIF clause.

Figure 53. EVALALOC Error Messages (Part 1 of 3)
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VPP TN . T

11

12

13

14

15

16

17

18

19

20

21

ALPHABETIC COUNTRY CODE NOT FOUND (  (2013) % (15))
Sce if a country code in the iist 18 a apecial wrd or a null.
SLASH MISSING AFTER TYPE IN TGTHODIF

Check syntax in TGTHMORIF ¢lause.

NON-NUMERIC ATTRIBUTE TO BE MODIFIED

Only numerlc actcributes can be modified.

COMMA DOES NOT FOLLOW ATTRIBUTE

Check for atra spaces in TGTMOD or WENMOD clauses.
MODIFIER IS NOT NUMERIC

Accribute can only be modified by a numeric factor.
LOST AFTER MODIFIER

Operator probably missing in modification clauscs.
WEAPON TYPE NOT ALPHABETIC

Weapon in TGTMOD clouse probably has a blank or an operator
and 1s not cnclosed in quotes.

WEAPON NOT FOLLOWED BY ) OR ,

All weapon types must be sceparated by commas. Check for a
type name with an operator, that is not enclosed in quotes.

NO GROUP HEALER FOR SIDE

Major data base error. Side specified does not have a group
header.

NO TARGET LIST
The data base has not been PREPARE'd yet.
ATTRIBUTE NUMBER (I4) IS NOT GROUP -~ CHANGE IGNORED

Check group spelling inputs.

Figure 53. (Part 2 of 3)
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23

24

25

26

27

28

29

'GROUP' NOT FOLLOWED BY DASH -~ LOOKING FOR NUMBER

'GROUP' and the group nurber should be separated by a dash.
Make certain WPNMOD is correct.

LOST LOOKING FOR TYPE INDICATOR ( (2013) Q@ (I5))
Check WINMOD clause for split alphanumeries or stray operators.
'WEAPON' NOT FOLLOWED BY DASH ~- LOOKING FOR TYPE

'YEAPON' and the weapon type should be scparated by a dash.
Hake certain the WPNMOD clause does not have crrors.

'WEAPON' NOT FOLLOWED BY A NAME

Weapon modification is requested but the type 1s not specified.
Look for extrancous blanks or operators.

MODIFICATION INDICATOR NOT FOLLOWED BY A /

Check for weapon type with a dash, which 1s not enclosed in
quotes.

ATTRIBUTE TO B MODIFIED ( (I3) O IS NOT CEP, REL YIELD @
{15)

Check spelling of text English inputs.
ATTRIBUTE NOT FOLLOWED BY COMMA -~ ASSUMED MISSING

A comma should operate the attribute and its modifieation fac-
tor. Check the clause for any other crrors.

WEAPON MODIFICATION IS NON-NUMERIC -- IGNORED

Weapon attributes can only be modificd by a constant.

Figure 53, (Part 3 of 3)
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SECTION 5. MODULE ALOCOUT

5.1 General Purpose

Module ALOCOUT sclects optimal aim point offscts for weapons allocated
to complex targets and reorders the weapen group assignment chaing for
use within the Sortie Generation subsystems. For missile groups, the
sort in according to salvo number and within salvo, according to attri-
bute RVAL. For bomber groups the new order is a collcetion of strikes
belonging to the penetration corridor that has the largest number of
assignments followed by strikes uf the penctration corridor that has
the next largest number of assignments and so on. Within cach collec-
tion of strikes belonging to the same penetration eorridor, the assign-
ments are further sorted based on attribute RVAL.

5.2 Input

The only options available to the user in module ALOCOUT are to specify
the type and frequency of the various printa and/or to ypecify the maxi-
mum number of iterations to be exccuted by the gencralized function mini-
mizes which is used to select the aim point offsets for those weapons
assigned to complex targets. The general command 1s:

DGZSELECT [ONPRINTS option option . . .]

[anum imax]

5.2.1 The ONPRINTS Adverb. This adverb selects various print or calcu-
lation options. It recognizes any series of numbers (each number separ~
ated by at least onc blank) with values varying from one to nine. The
presence of any of the numbers within the clause selects the correspond-
ing option which are:

o 1 -- Selecte the detailed target print. For this option only
a print frequency may be selected. This is entered by
placing a slash (/) after the number onc followed by the
numeric value of the desired print frequency. An entry of
1/10 will print every ten targets. The default entry (1
by itself) prints all targets

0 2 == Selects the bomber weapon group summary print

0 3 -- Selects the missile weapon group summary print

o 4 -- If entered offsets are not calculated

o0 5 -- Selects the target data input toc subroutrine DGZSEL print

o 6 -~ Selects the DGZSEL computational value pzint

107
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o 7 -- Sclects the DGZSEL improvement print
© 8 -— Selects maintenance prints
0 9 -~ Selects timing information print
5.2.2 The FINDMIN Adverh. If absence the FINDMIN subroutine is not

used. If prescnt the FINDMIN subroutine s used and parameter ‘imax'
is set to the maximum number of iterations.

5.3 Output

5.3.1 Standard Output. ALl output 1is optional and must ba selected by
the usar,

5.3.2 Nonstandard Output. Figures 57 to 60 presents che outpur for
print options available to the user within the ONPRINTS clause.

5.3.3 ALOCOUT Error Meseages. The error messages for ALOCOUT axe shown
in figure 61.
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MODULE ALOCOUT CANNOT DETERMINE ADVERB (012)
Check for corrcet spelling within the command.
ERROR IN ONPRINTS CLAUSE

Check for proper syntax within ONPRINTS clause.
XAk ERROR--NFIX = _

NFIX, the number of weapons allocated through the fixed
assignment capabilicy, is nepative; the run is aborcted.

Ak xkk

s pn mm e e

ABANDON DGZSEL ON COMPLEX TARGET NAME  INDEX COMPONENT
TGINAME  INDEXNO
ARk kX

— e e e e wme

Subroutine COMPRESS has been entered with open tolerances
more than 20 times in succession so no further attempt to
use DGZSEL is madc for this target.

kxk TOLERANCES DOUBLED N TIMES IN SUBROUTINE COMPRESS TO
REDUCE NUMBER OF TARGET POINTS TO 40. TARGET NAME INDEX
NUMBER INDEX

COMPRESS doubled tolerances N times to reduce number of tar-
get clements. NAME is the target name. INDEX is the target
index number. This is a message produced by subroutine
COMPRESSG, but is not an error message.

ALOCOUT PROCESSING COMPLETED ON IW WEAPONS IT TARGETS

Statement of number of weapons and targets processed by
ALOCOUT, where number of targets is the sum of the numbers
of simple and complex targets and multiple target elements,
which were assigned weapons.

BAD CALL ON ERGOT

More than 10 serires arc being run in parallel; control is
returned to the salling subprogram without computing ERGOTL.

Figure 61. ALOCOUT Error Messages
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