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ABSTRACT 

The computerized QUICK-Reacting General War Gaming System (QUICK) will 
accept input data, automatically generate global strategic nuclear war 
plans, simulate the planned events, and provide statistical output sum­
maries. QUICK has been pro granmed in FORTRAN for use on the NMCSSC HIS 
6080 computer system. 

The QUICK Users Manual consists of five volumes: Volume I, Data Assembly 
Subsystem; Volume II, Weapon/Target Identification Subsystem; Volume III, 
Weapon Allocation Subsystem; Volume IV, Sortie Generation Subsystem; Vol­
ume V, Simulation Subsystem. The Users Manual complements the other QUICK 
Computer System Manuals to facilitate application of the war gaming system. 
This volume, Volume III, provides instructions for using the Weapon Allo­
cation subsystem. It is intended for the NMCSSC user/analyst who is con­
cerned with preparing the data base for a war game, selecting optional 
features of the system, designating control parameters, submitting com­
puter jobs, and analyzing computer output. Companion documents are: 

a. PROGRAM MAINTENANCE MANUAL 
Computer System Manual CSM MM 9-74 (five volumes) 
Provides detailed instructions for m3intenance of the system 

b. COMPUTER OPERATION MANUAL 
Computer System Manual CSM OM 9-74 
Provides instructions and procedures for the computer operators 

c. TECHNICAL MEMORANDUM 
Technical Memorandum TM 90-74 
Provides analytical relationships and methodology discussion 
for users of the system 

d, ANALYTICAL MANUAL (three volumes) 
Computer System Manual CSM AM 9A-67 
Provides a description of the system m~thodology for non­
progranmier analysts 

e. FUNCI'IONAL DESCRIPTION 
System Planning Manual SPM FD 90-74 
Provides a non-technical description of the system for senior 
management personnel 

xi 



SECTION 1. GENERAL 

1.1 Purpose 

This volume of the QUICK Users Mauual is intended to inform the NMCSSC 

user/analyst on how to prepare control cards; structure execution (run) 

decks; prepare computer job requests; and understand the associated com­

puter output, to include the recognition of error messages for the Weapon 

Allocation subsystem of QUICK. It complements information contained in 

the Analytical Manuals on the QUICK System. The abstract of this docu­

ment references other documents describing QUICK. 

1.2 General Description 

The Weapon Allocation subsystem uses the output from program 

PLANSET of the Weapon/Target Identification su~system and produces a 

plan using the weapon resources specified to maximize the expected tar­

get value destroyed. The subsystem consists of programs PREPAI.DC, ALOC, 

EVALALOC, and AI.DCOUT, as shown in figure 1. Figure 2 shows the rela­

tionship of the Weapon Al:ocation subsystem to other QUICK subsystems 

in terms of procedural and information flow. 

The programs and supporting subroutinef, of this subsystem are used to 

define information for use in later processes and allocate given weap~ns 

to targets to optimize expected value destroyed. Figure 3 shows the 

subsystem data flow schematic. The spill tape from program AI.DCOUT is 

the input to program FOOTPRNT which initiates the Sortie Generation sub­

system. 

The first program, PREPAI.DC, precomputes much of the information required 

by later processors. It organizes the input data for efficient use by 

other components of the Weapon Allocation subsystem. In addition, it 

provides capabilities for planning factor modification and fixed weapon 

assignment specification. 

The basic data manipulated by this program include the distance and 

attrition factors for the weapons, the geographic description of the air 

defense zones and the bomber penetration corridors, the weapon charac­

teristic tables (e.g., warhead and payload tables), and the target 

characteristics. 

The next program, ALOC, performs the allocation of weapons to targets. 

Using a generalized Lagrange multiplier method, an optimal allocation 

11 generated subject to several forms of user-input allocation con• 

atraints. These constraints include specification of minimum and max­

imum desired damage levels, re s triction of weapons to specified subsets 

of the target system, and specification of weapons allocated to speci­

fic targets by the user. Within these constraints, the program gener• 

ates the allocation which maximizes the expected value destroyed in 
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the target system. Program ALOC is also referred to as the Allocator. 

Referring again to figure 3, the input to PREPALOC consists of two files, 
WINFILE (Weapon Input File) and TINFILE (Target Input File). TARFILE is 
used only in program PLANOUT of the Sortie Generation Subsystem. 

The front end of the weapon file carries a variety of other miscellaneous 
infonnation. It carries information on penetration and depenetration 
corridors, refueling locations, and recovery points needed to computerize 
bomber routing distances. It also contains information on air defense 
zone boundaries needed by the Simulator. This information is used by 
PREPALOC in preparing bomber route information. 

The target input file (TINFILE) inclu~e: three types of targets: 

a, Sir,1ple target: one target element 

b, Complex target: several target elements either exactly 
collocated or well within the lethal radius of a single 
weapon so that they must be treated as a single target 
complex 

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

Each complex target is represented on the file in an aggregated fonn 
representing the total value of the complex as required by ALOC. This 
aggregated representation on TINFILE is paralleled by auxiliary detailed 
target data on WINFILE which includes a specific representation of each 
target element as a separate simple target. Similarly, each multiple 
target is represented on TINFILE by a single representative target (of 
the appropriate multiplicity). The representative target is paralleled 
by a list of specific coordinates for each target element in the auxil­
iary target data on WINFILE. These detailed target element data on mul­
tiple and complex targets are transferred directly to the BASFILE so that 
it can be used later: 

a. To evaluate the allocation 

b. To develop specific aiming offsets for the targeting of complexes 

c. To provide specific target coordinates for the detailed plans. 

The weapon data, organized by "groups," with type characteristic data and 
payload data are then read. Distances from each bomber group to each 
penetration corridor are computed. Information is organized in a format 
required for it to be transmitted to the allocator via the BASFILE. The 
weapon group and corresponding weapon type data are also placed on the 
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BASFILE one group at a time to be used for reference by POSTALOC and J 
PLANOUT. The representatj-1e targets (simple, compl ex , and multiple) on 

TINFILE are then proces s·~d and formatted as required by the a l locator 

(ALOC) and placed in the target file (TGIFlLE). A specific depenetracion 

route is then associat~J with each target, and the relevant dcpenetration 

and recovery distanc~d are computed. 

Finally, the defense zone boundary data together with detailed descrip­

ions of all the corridors are placed in the BASFILE for use by PIANOtrr 

in the development of detailed sorties. These data are fol101wed by 

information needed by PIANOUT to prepare TANKER plans. 

After readin~ this file, program ALOC process s the TGIFILE one target 

at a time. As each target is processed, the capability of each weapon 

against that target is computed and a preferred penetration corridor for 

each bomber group t o the target is computed. The allocation achieved on 

the first pass of the targets is only a first approximation. 

Therefore, the allocation ordinarily continues for several passes before 

the final allocation is achieved. The final allocation of weapons to 

targets is output via the ALOCTAR file. 

If a sunmary evaluation of the allocation is desired, this can be obtained 

using EVAIALOC. EVAIALOC reads the allc,cation from ALOCTAR, and extracts 

the information it needs concerning the weapon groups from BASFILE. 

Program EVALALOC provides a sunmary uf the allocation produced in program 

ALOC by calculating an expected-value estimate of its results. In addi­

tion, the program has the capability of evaluating the effect upon the 

results of variations in input values for weapon and target parameters. 

Program F.VALALOC may be run either before program ALOCOUT or after program 

PLANOUT. 

ALOCOUT optimizes the location of aim points for target complexes and 

collects all the strikes assigned to each weapon group by the Allocator 

10 that detailed plans for each group can be formulated by FOOTPRNT and 

POSTALOC. 

ALOCOUT reads the allocation to each target that it finds on ALOCTAR. 

Since the targets are still in the original order, it can read more 

detailed data on individual tar,et elements from the MSFILE. In this 

way, it defines specific target elements and coordinates for the strikes 

specified by ALOC against multiple targets. Similarly, it reads in all 

the individual elements of a target complex (or complex target) and uaea 

this information to select efficient desired ground zeros for each wea­

pon allocated to the target complex. The resulting strikes with actual 

aim points (and offset aim points where appropriate) are then sorted. 

The final output of this sorting process ia the allocation file (TMPALOC), 

which contains a list of all the strikes assigned to each weapon group. 
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In the case of bomber groups, the lists are also sorted into sublists 
according to the specific penetration corridors used. ALOCOUT produces 
spill tapes of its output for use by programs FOOTPRNT and POSTALOC of 
t ·ne subsequent Sortie Generation Subsystem. 

1.3 Organization of Users :tanual, Vol\DDe III 

The components of the Weapon Allocation subsystem are characterized in 
the following major sections on a program-by-program basis. In general, 
each major section of this manual is further subdivided into three 
principal subsections, which are: program file utilization, input, and 
output for each program. Outline descriptions of th~ content of program 
subsections follow. 

1.3.1 Program File Utilization. This subsection detai~a the input and 
output data files and how they are used in the given program. 

1. 3. 2 !'rogram Input. This subsection details the set-up of input data, 
with noUted examples. Note that although attribute names are presented 
in eight characters in the examples, they must actually be unique in the 
first six characters. This is taken care of itternally in the code. 

1.3.3 Program Output. This subsection describes the scope and content 
of program output, w1 th notated examples. 
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SECTION 2. PROGRAM PREPALOC 

2.1 Purpose 

The purpose of this program is to perform preliminary calculations on the 
weapon and target data supplied by program PLANSET . The output data from 
PREPALOC will be in a form convenient for use by the remaining processors 
which perform plan generation. In addition, the user may select options 
to modify some of the data at this stage of processing. 

2.2 Concept of Use 

Program PREPALOC has three major capabilities: generation of weapon and 
target data, modification of target values and damage constraints, and 
preparation of data for the fixed weapon assignment capability of program 
ALOC. 

The data produced by the first capability can be divided into three cate­
gories: geographic, weapon, and target. The geographic data are produced 
from the data on boundaries and routes passed by PLANSET on the WINFILE. 
Program PREPALOC uses these dAta to define the legs for each penetration 
co ·ridor, the location of each refuel area (except for those determined 
automatically by program PLANOUT), the bases available for recovery from 
each depenetration corridor, and the air defense zones to be used in cal­
culating bomber attrition. The weapon data are aggregates of the weapon 
data input on WINFILE. Such characteristics as speed, range, yield, CEP, 
and function are aggregated by weapon type. Data on payloads, warheads, 
and air-to-surface missiles (ASMs) are also calculated for use by later 
processors. The target data are the characteristics which define the tar­
get as a candidate for weapon allocation. The geographic location, wlner­
ability, value, damage constraints, value reduction with tespect to time, 
local defense levels and other target characteristics are considered for 
each simple, complex, or 1nultiple target. These data will determine the 
worth of weapon allocations in program ALOC. The only user input data 
required for this capability identify the time of the strike (e.g., initia­
tive or retaliatory). 

The second major capability of this program is the modification of the 
target characteristics, VTO, 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 ls the maximum desired fraction 
destroyed. Any of these parameters may be changed for any target. The 
change requests can change these parameters for a single target o, for a 
set of targets. The set of targets for which a change is requested is 
identified by target class, type, and individual identifier (either tar­
get designator code (DESIG) or index number (INDEXNO)), or any combina­
tion of these. For complex targets, the class, type, designator code, 
and index number of each component will be checked to determine if a tar­
get parameter for the complex is to be changed. 

Preceding page blank 9 



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 each weapon/target combination that produces 
the most damage. However, the user can specify us~ of air or ground 
bursts in pr eference to the optimal height. The user can request ground 

or air bursts on the basis of weapon type, target designator code, target 
type, target class, target country location, or terget region. 

The third major capabili t y is the requ~st for allocation of specific wea­
pons to specific targets. (These requests are called "fixed assignments.") 
This fixing of weapons to targets enables the user to detennine part of 
the weapon allocation while leaving the allocation program free to deter­
mine the remaining allocation. In addition, the time of arrival at tar­
get can be fixed for missile weapons. This information will be passes to 

program fT..ANOUT which will adjust the launch time accordingly. The speci­

fied fixed assignment of weapcns remains in effect for the r':!mainder of 
the plan generation process. Later programs will retain the assignments 
as best possible. (For example, it is possible to fix a set of weapons 
from a weapon group with multiple indepe~dently targetable re-entry vehi­
cles (MIRV) in such a manner that there are no feasible footprints that 
cover that target set adequately. In that case, some of the fixed assign­
ment requests must be ignored.) 

2.3 File Utilization 

A diagt'lllll illustrating the file requirements for the execution of program 
PREPAU>C ii shown in figure 4. 

TJNFILE 

WJNFILE 

POSTOATA 
(SCRATOt) 

I 

'IWTAR 
(SCRATOI) 
(OPTIONAL) 

TMPOST 
(SCRATCH) 
(OltTJONAL) 

I 

/ 
PREPALOC 

/ 

' ' 
\ 

FIXFILE 
(SCRATCH) 
(OPTI~AL) 

/ 

', 

Figure 4. Program PREPALOC File Utilization 
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2.3.1 Input Files. The Tar3et Input File (TINFILE) is generat ed by pro­

gram PLANSET, and contains the characteristics (e. g., value, l~titude and 

longitude) for each target. 

The Weapon Input File (WINFILE), also generated by program Pl.ANSET, con­

tains data on the weapon groups, geographic information, and data for 

components of complex and multiple targets. 

2.3.2 Output Files. The Target File (TGI'FILE) contains the target infor­

mation input on the TINFILE as modified by the planning factor modifica­

tion options of program PREPALOC. Also included are some geographic data 

and fixed weapon assignment requests. 

The Base File (BASFILE) contains the d~ta from WINFILE modified so as to 

be more efficiently accessible to later programs. 

2.3.3 Scratch Files. The Temporary Weapon Group/Target Data File 

(POSTDATA) is used for tempora~y st orage of data on weapon group~ and 

components of complex and multiple targets. 

The T~~porary Target Data File (TMPIAR) is used if any of the planning 

fac t ~~ modification options or the fixed weapon assignment option have 

been exercised. The TMPIAR file contains a temporary version of the 

TGTFILE. 

The Fixed Assignment File (FIXFILE) is created if the fixed weapon assign­

ment option has been exercised. It contains the user-input information 

for this option. 

The Temporary POSTDATA File (TMPOST) is created if any of the planning 

factor modification options have been exercised. It is created as a 

temporary POSTDATA file containing unnormalized target component values. 

2.3.4 Filehandler Buffer Utilization. The Filehandler buffer area is 

utilized in conjunction with the above files as indicated in table 1. 

File Name 

WINFILE 
TINFILE 
BASFILE 
TGI'FILE 
TMPOST 
POSTDATA 
FIXFILE 
TMPIAR 

Table 1. 

Buffer Number (LUN) 

10 
9 
8 
2 

29 (Scratch) 
27 (Scratch) 
26 (Scratch) 
25 (Scratch) 

Program PREPALOC Filehandler Buffer Utilization 
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2.4.1 User Options ln Program Functions. There are six maj or program 

functions in runn i ng p ogram PREPALOC. The functions are: data pre­

computation (PREC(l,{P), target value modification* (VALt OD), minimum 

required probability of target destruction modification* (MINKU-100), 

maximum desired probability of target destruction modification* 

(MAXI<UtOD), weapon height of burst specification (HEIGHT), and fixed 

weapon assignment (FIXASG). 

The data precomputation function PREC(l,{P must be present in every run of 

program PREPALOC. (All other functions are optional.) The PRECOMP func­

tion prepares the files required by program ALOC and later processors in 

plan generation. 

The optional lanning factor modification functions (VALUMOD, MINKLMOD, 

and MAXKU10D) allow the user to change target value, minimum required 

destruction fraction, and maximum desired destruction fraction on any 

target or set of targets. The identif ication of the target set over 

whi ch a specific change is to be effected may include the desired target 

class (CIASS), type name (TYPE), designator code (DESIG), index number 

(INDEXNO), or a combination of these. For example, if a request speci­

fies the target set to be identified by a type name, all target compon­

ents with that type name would be changed appropriately. Even if some 

targets with this type name are components of a target complex, the 

planning factors for the complex would be changed to agree with the 

modified values fo r. the components.** 

The optional weapon height of burst specification function (HEIGHl') allows 

the user to specify the weapon height of burst to be used in plan genera­

tion. In th• absence of a specification, the optimal height is used. The 

user can sei•ct either air or ground bursts on the basis of weapon type, 

target desigrtator cod ~, target type, target class, target country loca­

tion, or target region, These user specifications are used to calculate 

target damage. For complex targets, the height of burst selected for the 

lead (reptesentative) element sets the height of burst for all elements 

of the compiex. 

The optional fixed assignment function specifies the allocation of wea­

pons to specific tatgets. A fixed assignment of weapons from a specific 

group to a specific tatget is maintained by program ALOC, which optimizes 

* W'herl considered as a group, these three functions are referred to as 

the pianning factor modification functions. 

tf an attempt is made to modify the same planning factor for a complex 

target as a whole; and also on a component of that complex, the fonner 

change will be affected and the latter change will be ignored. 
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the assignment of the nonfixed weapons. In addition, the delivery time* 

of non-MIRV missile fixed weapons may be specified. The user has several 

options concerning the source of the fixed assignment information. 

Although the usual source is punched cards, the user may specify a mag­

nPti.~ tape (containing either BCD card images or cards in filehandler for­

m it). These alternate sources must be prepared by the user externally to 

t e QUICK system and are included as a user convenience in the case where 

a large volume of input data is required. In addition, the target identi­

fier may be changed from designator code or index number to target number 

(TGrNUM) only. {The target number is the number assigned by program 

PLANSET as the index to the shuffled target list.) 

2.4.2 User-Input Parameter3. The execution of each function is initiated 

by the presence of a card with the function name punched in the first 

eight columns (e.g., PRECOMP for the Data Precomputation function.) Each 

of t~ese function request cards is followed by its required user-input 

parameter as described below. The order of the functions is irrelevant 

except that the PREC<J,fP function must be the last function exercised. 

The run of program PREPALOC is terminated normally by a function request 

card with "STOP'' punched in the first four columns. If the user desires 

a memory dump at the end of processing by program PREPALOC, the last 

function request card should have "DUMP" punched in the first four columns. 

2.4.2.1 Data Precomputation: PRECOMP Function. The data for this 

required function identify the timing parameters used in allocating the 

weapons to targets and define the size of weapon overallocations. In 

addition, various prints may be requested. 

The input format for these parameters is free field, and as follows: 

a. INITSTRK: This parameter determines the strike type. A value 

of 1 is first strike; a value of 2 is second strike. In the 

first strike case, the launch timing is d~termined by the other 

two input parameters. In the second strike case, all alert 

weapons launch after their specified alert delay (ALRTDL), all 

nonalert weapons launch after their specified nonalert delay 

(NLRTDL), and the detailed coordinated missile timing parameters 

in program PIANOUT are ignored. 

NAME: 
RANGE: 
DEFAULT: 

INITSTRK 
1 or 2 
1 

b. CORMSL. This parameter specifies the gross missile launch 

timing. (Program PIANOUT uses more detailed missile timing 

parameters in planning launch times.) It is defined as the 

In mi.nutes relative to time zero (0.0) which is H-hour. 
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* .. 

fraction of missile flight completed at time zero. A value of 

0.0 specifies missile launch; a value of 1.0 specifies rissile 

impact. 

NAME: 
RANGE: 
DEFAULT: 

CORMSL 
o.o - 1.0 
o.o 

c. CORBOMB, This parameter specifies the bomber launch timing. It 

is defined as the number of nautical miles prior to the corridor 

entry that each bomber reaches at time zero. 

d. 

NAME: 
RANGE: 
DEFAULT: 

CORBaiB 
:i?O.O 
o.o 

-Irle PEXBOMB. This parameter specifies the fraction of the number 

of weapons specified for each group by program PLANSET that is 

to be added to each bomber group as an overallocation.* 

NAME: 
RANGE: 
DEFAULT: 

PEXBOMB 
2=().0 

o.o .. e. WBQMB. This parameter specifies the number of vehicle "loads" 

of weapons to be added to each bomber group.* A vehicle "load" 

for each group is defined as the ratio of the number of weapons 

specified by program PLANSET to the number of vehicles specified 

by the same program. 

NAME: 
RANGE: 
DEFAULT: 

EXNB(!otB 
o.o - 1000.0 
3.0 

f. PEXMlSS.tt This parameter performs the same function as PEXBOMB, 

except it operate• on missile groups without a MIRV capability. 

NAME: 
RANGE: 
DEFAULT: 

PEXMISS 
.tO.O 
o.o 

Th••• parasater1 are modified for bomber group• with l••• than 15 bomb~£■ • 

The•• variable• must be such that the total nunber of vehicles per 

group (including overallocation) does not exceed 1030 for bt,,o:~ers 

and 1130 for missile,. 
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** 

g. EXNMISs.** Thi 3 parameter performs the same function as EXNB0MB, 
except it operates on missil e groups without a MIRV capability. 

h. 

NAME: 
RANGE: 
DEFAULT: 

EXNMISS 
0.0 - 1000.0 
0.0 

** PEXMIRV. this parameter performs the same function as PEXBOMB, 
except it operates on missile groups with a MIRV capabiltiy. 

NAME: 
RANGE: 
DEFAULT: 

PEXMIRV 
~0.0 
0.1 

i. EXBMIRV.** This parameter performs the same function as EXNB0MB, 
except it operates on missile groups with a MIRV capability. 

NAME: 
RANGE: 
DEFAULT: 

EXBMIRV 
0.0 - 1000.0 
2.0 

j. PRINI'. This parameter selects a print option. Each option pro­
duces a set of data output on the standard output. Table 2 
describes the print resulting from each option. This parameter 
may appear several times. The value of the parameter is the 
print option number. The print may be modified by the user input 
parameters N0PRINT, FIRSTAR, LASTAR, and NT0PRINT. 

NAME: 
RANGE: 
DEFAULT: 

PRINT 
1 - 7 
1, 3, 5 

k. N0PRINT. This parameter is used to remove a default print 
option request (numbers 1, 3, and 5). Its value is the option 
to be removed. 

NAME: 
RANGE: 
DEFAULT: 

N0PRINT 
1, 3, 5 
None 

1. f_IRSTAR. This parameter specifies the first target on which a 
print option is to be activated. It refers to the last print 
request (parameter PRINT) preceding this parameter on the same card. 
This parameter is applicable only for print options 5, 6, and 7. 

These variables must be such that the total number of vehicles per 
group (including overallocation) does not exceed 1030 for bombers 
and 1130 for missiles. 
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Table 2. Print Option Description 

OPTION DESCRIPTION 

1 Geographic routing data i nput from WINFILE 
and output to BASFILE 

2 Filehandler dump of input routing data 
from WINFILE 

3 Weapon characteristic data output to 
BASFILE 

4 Filehandler dump of input weapon data from 
WINFILE 

5 Target characteristic print (does not 
include planning factors) 

6 Filehandler dump of input target data from 
TINFILE 

7 Modified target planning factors 

1. FIRSTAR. (cont.) 

NAME: 
RANGE: 
DEFAULT: 

FIRSTAR 
1 • 5000 
1 

m. LASTAR. This parameter specifies the last target on which a 
print option is to be activated. It refers to the last print 
request (parameter PRINT) preceding this parameter on the same 
card. This parametu is applicable only for print options 5, 
6, and 7. 

NAME: 
RANGE: 
DEFAULT: 

LA6TAR 
1-501)0 
5000 

n. NIOPRINT: This parameter specifies the number of words per tar­
get to be dumped from the TINFILE. It refers to the last print 
request (parameter PRINT) preceding this parameter on the same 
card. This parameter is applicable only for print option 6. 

NAME: 
RANGE: 
DEFAULT: 

NTOPRINT 
1 - 29 
29 
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2.4.2.2 Planning F~ctor Modification Functions: VALUMOD 1 MINKJJdOD 1 

MAXKlltOD. The input parameters for each of these optional functions are 

similar. They consist of a number of factor change requests, input one 

request per card. Each card contains the following input parameters: 

a. CLASSWAN: Alphameric class name for which request is to be 
effected 

b. TYPEWAN: Alphameric type name for which request is to be 
effected (e.g., POL-AZ) 

c. IDENTIFIER: Target designator code or index number 

d. VALUENEW: New planning factor value (either target value 
(VTO), MINKILL, or MAXKILL) 

If a request is to be effected regardless of the value of the target class, 

type, and/or identifier, the appropriate word(s) should be left blank on 

the input card, or the word ALL should be punched in the first three 

columns of the field. The format of these cards is displayed in table 3. 

COWMN* 

* 

1-6 

11-16 

21 - 30 

31-40 

Table 3. Format for Change Request Cards 

FORMAT 

A6 

A6 

AS, SX 

A6, A4 

Floating 
Point 

ill 

L 

L 

L for 
designator 
code 

N/A for 
index nuni> er 

N/A 

(Standard) 

(Standard) 

(Standard) 

(Standard) 

(Standard) 

All columns not listed are ignored. 

lAfil 

CLASSWAN 

TYPEWAN 

IDENTIFIER 

VALUENEW 

The limit on the number of change requests is a total of 1,500 requests 

for value, MINKILL, and MAXKILL, cumulatively. If the number of requests 

exceeds 1,500, the excess will be ignored. Since the target variable 

change requests are input separately for each variable, any combination 
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of value, MINKILL, and MAXKILL can be changed on a single target. If a 

change is requested for a target set, the change will be made on com­

ponents of a complex target if they ~eet the request requirements. The 

complex target data would then he changed to show the effect of the 
request. 

If a planning factor is changed for a target complex as a whole, change 

requests for that same factor will be ignored for all components of the 

complex target. However, if change is requested for a member of a mul­

tiple target, the change is made on all members of that multiple target. 

If a target meets the requirements of more than one reque.st for either 

value, MINKILL, or MAXKILL, only the first request encountered will be 

considered. (However, the user can change all three variables, or any 

combination, on a single target or set of targets.) 

Targets may be identified by either target designator code (DESIG) or 

index number (INDEXNO) interchangeably. The identifiers may be inter­

mingled by DESIG or INDEXNO without restriction. 

The set of change request cards is terminated by a card with the charac­

ters ENDCHANG in columns 1-8. 

2.4.2.3 Fixed AssigmNnt Function; FIXASG. The input for this optional 
function con■ ists of four optional subc011111&nds and the fixed assignment 

request data. 

In the absence of any subcommand, the fixed assignment request data are 

assumed to be contained on cards. The target identifier may be either 

DESIG or INDEXNO. The format for the card is discuued below. There 
are four subc011111&nds which allow user modification of parameters input 

unit and target identifier. The format for the subconmands is free 
field. The four subcommands and their interpretation are as follows. 

a. I6fi: This parameter specifies the input unit for fixed assign­
ment information to be a magnetic tape in filehandler format. 
This tape, produced by the QUICK filehandler, contains each card 
image as 14 con1ecutive words, each word representing six 
columns of the card (columns 1-6 in word l; columns 7-12 in word 
2; etc.). The value of the parameter is the logical tape unit 

number. 

NAME: TAPE 
RANGE: 2, 3, 4, 7, 8, 9 
DEFAULT: 0 (a value must be specified) 

b. BCI>TAPE: This parameter also specifies an input unit for fixed 
as1ignment information as a magnetic tape unit. The format of 
this tape 11 BCD card images. That is, each card is repre• 
1ented a■ 80 characters of BCD information, one record per card. 

18 



The value of the parameter is the logical tape unit number. 

NAME: 
RANGE: 
DEFAULT: 

BCDTAPE 
1-38 (except 1, 3, 5, 6, 10, 31, 32, 33) 
0 (a value must be specified) 

c. Qll.!: This parameter specifies as input medium for fixed assign­
ment information a disk file in fiehandler fonnat. The value of 
the parameter is the logical file code. 

NAME: 
RANGE: 
DEFAULT: 

DISK 
Same range as for BCDTAPE co1JE1and 
0 (a value muot be specified) 

d. TGTNUM: This parameter, if present as input, specifies that the 
target identifiers for fixed assignment are the target numbers 
assigned in program PLANSET as indices to the shuffled target 
list. If this parameter is not present, the identifiers are 
either DESIG or INDEXNO. The value of this parameter is ignored . 

The fixed assignment infonnation cards (see table 4) consist of a set of 
cards (which may have only one card) for each target on which fixed 
assignments are to be placed. Each card set specifies the weapons are 
identified by weapon group. Each appearanc~ of a group number fixes one 
weapon.* If a target is not referenced by any card set, no weapons are 
fixed to that target. 

Fixed assignments may be made on a limit of 5,000 targets. No more than 
7,500 weapons may be fixed on all the targets. On targets without ter­
minal ballistic missile defenses, a maximum of 30 weapons (missile and/or 
bomber) may be fixed. On defended targets, a maximum number of 30 missile 
groups may be fixed. No bomber weapon may be fixed on a target if more 
than 30 weapons are fixed. On defended targets, the maximum number of 
fixed missile weapons is 1,600. 

* If the target is a multiple target, the number of weapons fixed is 
equal to the multiplicity. 
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Table 4. Fonaat for Fixed Assignment Request 

First Card 

COLUMN 
1-10 

11-13 

14-18 

21-28 

31-38 

41-48 

51-58 

61-68 

71-72 

FORMAT 

Alphameric 

Integer 

Floating 
Point 

ill 

(L for 
DESIG; N/A 
otherwise 

N/A 

N/A 

Same as columns 11-18 

Alphameric L 

Second through Next-to-Last Carde 

(Standard) 

(1-200) 

(Standard) 

(Standard) 

DES CR I Pl'ION 

Target identifier 

Group number of 
fixed assignment 

Arrival time of 
fixed missile 
(minutes relative 
to H•hour) 

Nonblank if more 
fixed assignments 
follow for this 
target 

Same format as first card, except columns 1-10 are ignored. 

Last Card 

Same as first card, except columns 1-10 are ignored, and columns 71-72 

are blank. 

The card 1et1 are terminated by a card with the characters ENDFIXES in 

col\J111n1 1-8. 
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2,4.2.4 Weapon Height of Burst Specification Function (HEIGHf). The wea­
pon height of burst specification function is initiated by a function 
initiation card containing the word HEIGHT punched in the first six 
columns. 

Six sets of HOB designation cards follow. These sets relate to the six 
methods of burst height specification. 

The first set specifies HOB by weapon type, attribute TYPE. Each card is 
divided into eight fields of 10 columns each. Within each 10-column field 
is the weapon type name (attribute TYPE) left justified in the first six 
columns and a burst height specifier in the ninth column of the field. 
The specifier is blank, A, or G. Blank or G specifies ground burst, An A 
specifies air burst. (This code for the burst height of specifier is 
used in the following sets as well.) 

The second set specifies HOB by target designator code. Within each 10-
column field is a five character designator code (left justified) and 
the burst specifier in the ninth column of the field, 

The third set of cards specifies HOB by target type. Each 10-column field 
contains a target type (attribute TYPE) left justified in the first six 
columns and the burst height specifier in the ninth column. 

The fourth set of cards specifies HOB by the target class. Each 10-
column field contains a target class name (attribute CLASS) left justi­
fied in the first six columns and the burst height specifier in the ninth 
column, 

The fifth set of cards specifies HOB by target country location. Each 
10-column field contains a target country location code (attribute 
CNrRYJ..OC) left justified in the first two columns and the burst height 
specifier in the ninth column. 

The sixth set consists of one card which specifies HOB by target desig­
nator code set (sometimes called region). A blank, A, or G is punched 
in the first three columns for designator code sets one, two, or three 
respectively. A blank means no specification; an A specifies air burst; 
a G specifies ground burst. Region one is defined as those targets 
whose numeric portion of the target designator code (attribute DESIG) lie 
between 000 and 499. Region two is defined as targets with numeric codes 
between 500 and 799. Region three is defined as targets with numeric 
codes greater than or equal to 800, 

Each set of cards is terminated by a blank field. That is, when the pro­
gram encounters a ten-column field that is blank, it stops processing the 
current set of cards and reads the next card as the beginning of a new 
set. Note that if a burst height specification card set uses the last 
field (columns 71-80) of a card for the last burst height specifier, a 
blank card must follow to terminate the set, All six sets of cards must 
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be present. If the user has no specifications for a set, a blank card 

must be present for that set. 

The user input for this function is tenninated by a card with th~ word 

END punched in columns one to three. 

Figure 5 displays a sample of user input to this function. 

BISON 

AB123 
I 

IB 58 

G 

A PO G 

G 

G RCITY A DISTRIG 

A BC345 G 

G TITAN A 

Figure 5. Sample User Input to Burst 
Height Specification Function 

2.5 Output 

2.5.1 Planning Factor Modification Functions; J6L1JMOI). MJNKLMOD. 

MAXICllrol). The output for these optional functions is divided into two 

phases. The first phase lists the input parameter cards. The second 

phase displays the new planning factor values for each target. The 

second phase output is printed during the PRECOHP function. 

Figure 6 displays the format of the input card listing. 

2.5.2 Fixed A11igmpent Processing Function; FIXASG. Thi• optional 

function also divides the output into two phases. The first phase print& 

the input data, while the latter phase (printed during exercise of the 

PRECXltP function) displays the fixed assignments as interpreted by the 

program. 

Figure 7 displays the format for the first phase of printing. 
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USER INPUT CHANGE REQUESTS FOR MINKIL MODIFICATION (SUBROlITINE Ml OD) 

TARGET TARGET 

CLASS TYPE 

(2) BOMBER @) B-5 2 

BOMBER 

(i) ENDCHANGES 

BLUNST 

B-58 

G) 

TARGET 

IDENTIFIER 

AB123 

2175 

© 

N~ 
CD 

MINKILL 

0.5 

0.75 

.9 

.9 

@ {i) 
A TCYrAL OF 4 MINKll CHANGE REJ:lUESTS WERE PROCESSED. THE REJ:lUESTS ARE 

G) 
STOllED IN LOCATIONS 217 THROOGH 220 

HF.ADING 

Q) 
G) 

G) 

@ 

G) 

© 
(v 

© 
G) 

® 

SUBROUTINE 

CIASS 

TYPE 

IDENTIFIER 

NEW 

DESCRIPIION 

Planning factor identification 

Name of subroutine reading input cards 

Target class name* 

Target type name* 

Target identifier (DESIG OR INDEXNO)* 

New value for planning factor 

Terminating signal 

Number of change requests read 

First index to change requests 

Last index to change requests 

Blank or "ALL" means that this attribute is not checked in determining 

whether or not the target meets the change criteria. 

Figure 6. Change Request Input Card Print 
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USII INPUT PAUNlTER CAaDS FOi FllE.D ASSICNNTS 

USU INPVT PARAMETER INTERPRETATIONS 

DATA INPUT FIIOf TAPEG) UNIT 6@ IY 

DATA FORMAT IS Fl LEHANDLER© IY 

TAaGET IDENTIFIERS ARE©DESIC/INDEl NO . IY DEFAUL © 

ntE LISTING OF USER INPUT PAR»IETER CARDS COlfflNUES ON ntE NUT PACE 

USER INPIIT PAAN4ETER CARDS FOR FIXED ASSICfllENTS (CONTINUED) 

Cvum @. G)l.O (i)s @ ©. @ Cvs @ @ 

Zl7S It 0.0 Ill 

1111 16 16 1.0 16 16 16 16 CONTINUE 

16 16 1.• 16 16 

@lll>FIW 

FIUD ASSIGIIEffl UQUESTED IY CROUP 

GltOUP NO. OF UQI.IESTS 

:@ 2 @ 2 
16 10 

1t z 

TOTAL IUIIU Of FllED ASSIGlltlNT REQUESTS IS@ 16 for @ 3 TAIICETS 

~ 
DUCllnlON 

Prlat of user-input par-ter card 

UIIIT Input unit type (TAPE WIIT 01 DIS& FILE) 

!MIT Unit identification (lo1ical unit nuaber or lo1ical file-> 

Par-ter hiput type (DEFAULT or INM) 

POIIIAT cer• '-a• , ..... t (ICII or rtUIIAIIDW) 

IDElfflFIW Tar1•t lllentifier type (DESIC/INDEl NO. or TAIICET IIMEl) 

Tar .. t ld•tifier1 

GIIIIUP 

m. Of UQUISTS 

,11 .. a11i ..... t 1roup .... " 

Pi ... a11l.-,it anlval ti•• (llit111te1 relative to H-hour) 

C..tl-.tl• fi•l• 

Tenlnati• car4 

Gnup nualter 

NlaNr of fiud u1l1Md .. apon, la au 1roup 

r.tal auaber of fixed assignments 

r.tal 111a1Nr of urseu oa lllllch .. .,_. are flied 

Figure 7. Print of User-Input Parameter~ for Fixed Assignments 
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2.5.3 Weapon Height of Burst Specification Function: HEIGlIT. The input 
parameter cards are printed as previously shown in figure 6. The burst 
height to be used on each target is printed during the PRECOMP function. 

2.5.4 Data Precomputation Function: PRECOMP. The user-input parameter 
cards and their interpretations are listed first for this function. 

Figure 8 displays this print. 

Print options numbered 1, 3, and 5 are the standard output selections. 
These requests output the geographic, weapon, and target data as pre­
pared by PREPAIDC. In addition, if any of the planning factor modifica­
tion options (VALUMOD, MINI<lliOD, or MAXKIMOD) or the fixed assigmnent 
option (FIXASG) have been exercised, the program will print the current 
planning factor values and the fixed assignment information ordered by 
target. 

Table 2 lists the print options. Prints 1, 3, and 5 are produced auto­
matically. Their printing may be removed by the user by use of the user­
input parameter NOPRINT. 

2.5.5 Print Option 1: Geographic Routing Data. This print displays 
information on the penetration and depenetration corridors, recovery 
bases, refuel points, routing points, and boundary data. The output is 
divided into six sections which are described separately below: 

a. Penetration Corridor Data. The three tables of penetration 
corridor data are shown in figures 9, 10, and 11. 

b. Depenetration Corridor Data. The two tables of depenetra­
tion corridor data are presented in figures 12 and 13. 

c. Recovery Data. The two tables of recovery data are dis­
played in figures 14 and 15. 

d. Refueling Data. A table of the refuel point data is dis-
9layed in figure 16. These data are in auxiliary class 
POINT, with a value of REFUEL for attribute TYPE. 

e. Routing Data. A table of the route points is displayed in 
figure 17. These data are in auxiliary class POINT, with 
a value of ROU'fE for attribute TYPE. 

f. Zone Boundary Data. A print of zone boundary data is dis­
played in figure 18. These data are in auxiliary class 
POINT, with a value of ll>UNDARY for attribute TYPE. 
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1&111 INPUT PAIANETU CAIDS FOi Cl'TION PUCCN 

G) INITSffl • I, CONL • O.S 

PIDIIIV • .OS 

PIIN1' • 6, FIISTAl • 10, LASTAl • 20, lffOPll11T • S 

NOPIIN1' • J 

@ 

USU INPUT PAAANITUS Foa OPTIC. PRECCJIP 

PIIN1' REQUESTS 

iuau STAM FIRST TAlCET WT TAIICET ICl . OF lfOIOS SET JY 

01 G)ON 0N/A 

l Off N/A 

s °'' N/A 

• °'' N/A 

s CII 

' CII 10 

7 o,p 

@1111111 .@ 
CallL o.s 
c:ouaN 0 . 0 ...... . 0.0 

mall • s.o 
PUIII • .OS 

1111111 l.O 

PIDIII . 0.0 

11111111 . o.o 

T ~ ..... 
STAM 

I PIIIT TAICIT 

WT TAIICIT 

m. OP IIOIDS 

~ IITIT 

I 

G) N/A ©N/A 

N/A NIA 

N/A N/A 

N/A N/A 

sooo 15 

20 l 

.sooo IS 

n ®uwr 
n 119111' 

n DIPAUL 

" a,AU'-

IY _,AUL 

IY 119111' 

IY DUAUL 

IY DIPAUL 

IY DUAUL 

IIISCII nlON 

IIHr i•t ,-raeter caMI 

Priat ~11Ht ..-er 

Print ....,.u status (ml or OFP) 

G) IIUAUL 

DIFAUL 

lBGVI 

DUAUL 

DIPAUL 

llftl' 

a,AUL 

Flnt taraet to activate Nq11e1t (_..r, S-7 •11) 

Lalt tar1•t to activate request (.._n S-7 •IJ) 

--•r of wor4a prlntN fra eadl eM of un, (_..r■ S-7 
-•,> 

Selec:tioa a,de for nque■ t (DIFAULT, l.vT, 191JnD) 

P•r-ter n•• (fir1t 11• character■) 

hr-ter value 

NIDN (DIFAULT or INPUT) 

Figure 8. Print of User-Input Parameters for PRECCttP Function 
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@ G) © 

CC'RRIDOR DIST BC ATTRBC !BEGIN 

1* 0 0 0 
2* 0 0 0 
3 5.0722E 02** 0 1 
4 0 0 3 
5 0 0 10 

HEADING ~ DESCRIPIION 

(!) 
@ 

Q) 

© 

* 

1rlt 

CORRIDOR Penetration corridor number 

DISTBC Length of corridor (nautical miles) 
(from entry to origin) 

ATTRBC Attrition in corridor 

!BEGIN Index to routing points table for 
beginning of corridor. 

The values for corridors 1 and 2 are irrelevant, since these 
are the Ndumny" corridors for tactical a 'l'af t and aircraft 
with a value greater than zero for the at . •. bute PKNAV. See 
Analytical Manual, Volume II, Plan Generation Process, Chap­
ter 2, Analytical Concepts and Techniques, Basic Sortie 
Generation, Bomber Plans. 

The E format i• mathematical base 10 notation. The number 
w.nn!yy is equivalent to w.11111 x lOYY. For example, 5.0722!02 
represents 507.22 (i.e., 5.0722 x 100). 

Figure 10. Penetration Corridor Data Print-­
Corridor Distance and Attrition 
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CD © © 0 
CORRIDOR NPRCRDEF DISTDEF PRATTR 

1 0 j 0 u t ~ 
2 0 l~ l ~ 

HEADING LABEL DESCRIPTION -
© CORRIDOR Penetration corridor number 

@ NPRCRDEF Number of precorridor legs with defenses 

© DISTDEF Length of defended corridor segments 

© PRATTR Probability of attrition in each 
defended corridor segment 

Figure 11. Penetration Corridor Data r int-­
Precorridor Defenses 

DEPENETRATION CORRIDOR DATA 

© 0 LINK LAT LONG 

© 21.2 0 217.4 1 6 
2 s 31.S 314.1 

HEADING LABEL DESCRIPTION 

© Depenetration Corridor number 

0 LINK Link to Route Points table 

0 LAT Latitude of depenetration point 

© LONG Longitude of depenetration point 

Fi~Jre 12. Depenetration Corridor Data Print--Part A 
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© 0 0 
OPEN PT DISTEG DISTEF 

1 0 0 
2 0 0 
3 0 0 

4 0 0 

HEADING LABEL DESCRIPTION 

0 OPEN PT 

0 OISTEG 

© DISTEF 

Depenetration corridor number 
(see column© of Part A) 

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

Distance from depenetration corri­
dor entry point to recovery 
point (nautical miles) 

Figure 13. Depenetration Corridor Data Print--Part B 

© © © © © © 
BASE LINK LAT LONG CPACTY INDEX 

1 6 21. 7 217.4 60 2176 
2 5 31.5 341.2 40 1745 

HEADING LABEL DESCRIPTI~ 

© BASE Base number (arbitrarily assi1ned) 

G) LINK Link to dea}netration corridor (see 
column of previous figure) 

© LAT Latitude of recovery base 

© LONG Longitude of recovery base 

© CPACTY Capacity (number of aircraft) 

© INDEX Index number of recovery base 

Figure 14. Recovery Base Data Print 
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DEPENETRATION CORRIDOR - RECOVERY BASE LINKING 

0 0 0 ©BASE ©BASE © 0 DEPENETR BASE BASE BASE BASE 
CORRIDOR 

1 

2 

HEADING 

0 
© 
© 
© 
0 

ORDER LATITUDE LONGITUUE INDEX CAPACITY DISTANCE 

1 41.0 210 . 0 2176 10 100.0 

2 41. 2 210.0 2177 20 200.0 

3 41.3 215.1 2178 30 300.0 

4 0 0 0 0 0 

1 36.2 215.3 2191 60 0.0 

2 37.5 215.4 2192 so 50.0 

LABEL DESCRIPTION 

DEPENETR CORRIDOR Depenetration corridor number 

BASE ORDER Order of base according to increasing 
distance from end of depenetration 
corridor 

BASE LATITUDE Base latitude 

BASE LONGITIJDE Base longitude 

BASE INDEX Base index number 

BASE CAPACITY Base capacity (number of aircraft) 

BASE DISTANCE Base distance from end of depenetratio 
corridor (nautical miles) 

Figure 15. Recovery Base Data Print--Depenetration 
Corridor - Recovery Base Linking 
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(!)POINT NO. 

1 

REFUEL POINTS 

®LATITUDE 

21.2 

0
LONGITUDE 

212.2 

212.3 2 31.3 

HEADING LABEL DESCRIPTION --
0 POINT NO. Refuel area number (attribute IPOINT 

in data base) 

0 LATITUDE Latitude of refuel point 

0 LONGITUDE Longitude of refuel point 

Figure 16. P.efuel Point Data Print 

ROlTTING POINTS 

©POINT NO. ©LINK (DLATinJDE ©~GinJDE ©ATTRITION 

1 

2 

tEADING 

(i) 

0 
0 
© 
© 

6 

0 

LABEl.. 

POINT NO. 

LINK 

LATITIJDE 

~GITIJDE 

ATTRITI~ 

21.2 

31.3 

212.0 

212.3 

DESCRIPTI~ 

.0001 

.0002 

Point number (attribute IPOINT in data 
base) 

Link to next point (links to value in 
column(D) 

Latitude of point 

Lonaitude of point 

Probability attrition per nautical ■ile 
on le& defined by this point (attribute 
ATTRLEG in data base) 

Figure 17. Routing Points Data Print 
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BOUNDARY DATA 
• 

CD 0 0 © © © 
NUMBER LINK LATITIIDE LONGITUDE ZONE NEXT ZONE 

1 3 21. 2 160.1 14 16 

2 4 31.3 160.2 15 17 

HEADING LABEL DESCRIPTION --
CD NUMBER Boundary point number (attribute IPOINT 

in data base) 

0 LINK Link to next boundary point (links to 
values in column (D) 

0 LATITUDE Latitude of boundary point 

© LONGinJDE Longitude of boundary point 

© ZONE Zone defined by this boundary 

© NEXT ZONE Zone adjacent to this boundary 

Figure 18. Zone Boundary Data Print 
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2.5.6 Print Option 3: Weapon Group - Penetration Corridor Interaction. 
This print displays the distance in nautical miles from the centroid of 
each bomber group to the entry of each corridor. The distance DISTAC 
for dunmy corridor 2 is always zero. Figure 19 displays this print. To 
conserve space in programs PREPALOC and ALOC, the locations in the array 

corresponding to corridor 1 (the tactical aviation dunmy corridor) are 
used to hold the fraction of ASM weapons in the group. If there are no 
ASH weapons in the group, the value of DISTAC (column 3 in figure 19 for 

the group will be 0.000. If all weapons in tlE group are ASHs, the 
value of DISTAC for the group is 1.000. If half the weapons are ASMs, 
the value is .500, and so on. 

<D @ G) 

GROUP CORRIDOR DISTAC 

1 1 0.000 
2 0.000 
3 2931.083 
4 4763.809 
5 5187.943 
6 3516.968 
7 3843.813 
8 4461.455 
9 4860.476 

10 3346.470 
11 3706.963 

2 1 0.000 

HFAI>lli~ ~BE' DESCRU'rI(ffl 

(D GROUP Weapon group n\lDber (1-200 as 
assigned by progr• PIANSET) 

® CORRIDOR Corridor index number (column 1 
of Penetration Corridor Prints) 

CD DISTAC The great circle distance from 
the centroid of the weapon group 
to the ,enetration corridor 
entry point in nautical ■ilea 

Figure 19. Weapon Group to Penetration Corridor Distance Print 
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2.5.7 Print Option 5: Target Information. This print option prepares 
two tables which display the target parameter output on the TGIFILE. 
Figures 20 and 21 display these prints . 

0 0 0 © 
tARGET NO 12 TGTNAME = t«>SCOW INDEXNO • 11234 DESIG • AB123UR1 

© © 0 © © 
TASK s AB TGTMULT • 1. 0 TGTLAT = 45. 2 TGTLONG • 212. 8 INDYPEN = 4 

® 
DISTEG • 213.4 

HEADING 

© 
0 
© 
© 
© 
© 
G) 

© 
© 
@ 

@ 

@ 

@ @ @ 
DISTDG • 514.2 DISTDF • 317.2 DHOB • GROUND 

LABEL DESCRIPTION 

TARGET NO Target number (assigned by PLANSET) 

TGTNAME Target name 

INDEXNO Index number 

DESIG Designator code/country location code/flag 
code 

TASK Task/subtask 

TGTMULT Target multiplicity 

TGTLAT Target latitude 

TGTLONG Target longitude 

INDYPEN Depenetration corridor index (see column(D 
Depenetration Corridor Data Prints) 

DISTEG Length of depenetration corridor (nautical 
miles) 

DISTDG Distance from target to recovery base 
(nautical miles) 

DISTDF Distance from target to end of depenetra­
tion corridor (nautical miles). Depene­
tration point is beginning of depenetratio 
corridor 

DHOB User desired height of burst or optimal 
height if no user specification 

Figure 20. Target Information Print--Part A 
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0 0 0 
!CORR DISTCD ATTRCD 

1 0 .0001 . 
2 0 .0002 

3 201.4 .0005 

!!F.ADIN~ LABEL DESCRIPrIQl! 

© ICORRF Penetration corridor number (see 
column~ Penetration Corridor Data 
Prints) 

0 DISTCD Distance corridor origin to target 
(nautical mil ea) 

0 ATTRCD Attrition parameter, corridor origin 
to target (this value is used as the 
exponent in the attrition probabilit 
calculation). 

Figure 21. Target Information Print•-Part B 
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2.5.8 Print Option 7: Changed Planning Factor. If any planning fac­
tor change requests were input by the user, the ew planning factors 
for each target are printed. Figure 22 displays this print . 

0 0 0 © © © 0 © 
ITGT TGTNAME INDEXNO DESIG IHCLASS ICLASS IHTYPE VAWE 

5 MOSCOW 2131 AB123UR1 U/1 13 RCITY 21.4 

0 ® @ © 
MINKILL MAXKILL IVULN ITGI 

0.50 0. 75 06PO 5 

HEADING LABEL DESCRIPTION 

0 ITGT Target number 

0 TGTNAME Target name 

© INDEXNO Index number 

© DESIG Designator code/country location code/ 
flag code 

© IHCLASS Target class name 

© !CLASS Target class number 

0 IHTYPE Target type name 

© VALUE Target value 

© MINKILL Target minimum required destruction fraction 

@ MAXKILL Target maximum desired destruction fraction 

@ IVULN Target Vulnerability 

Figure 22. Planning Factors Print 

In addition to the print for each target, a sunmary of the changes is 
output as displayed in figure 23. 
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<D 
THERE WERE A TOTAL OF 123 CHANGES ACTUALLY MADE ON THE TARGfil: DATA 

HEADING DESCRIPrION 

<D Number of planning factors changed by input requests 

Figure 23. Swmnary of Planning Factor Changes 

2.5.9 Fixed Weapon Assignment Inforaation. If some weapons are specified 
for fixed assigmnent (FIXASG option), the as3ignments are printed as they 
are added to the TGI'FILE. Figure 24 displai this print. If there are no 
fixed assignments for a target, items(Dto are printed with the notation 
@"NO FIXED ASSIGNMENTS," and items@"" to are omitted. At the end of 
computations, a swrmary of the fixed assignment data is printed. 

This print is illustrated in figure 25. 
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OUT OF 137 REQUESTS FOR FIXED A SIGNMENT, 137 WERE FULFILLED. 

G) 0 
(DEVERY TARGET IDENTIFIER REQUESTED WAS ENCOUNTERED ON THE TARGET FILE 

BREAKDOWN OF FIXED ASSIGNMENTS BY GROUP 

HEADING 

0 
G) 

0 
G) 
© 
© 

G) © 
GROUP 

1 

FIXED WEAPONS 

100 
s 20 

93 17 

LABEL DESCRH TION 

Number of weapons 
assignment 

Number of weapons 

Message verifying 
identifiers 

GROUP G:- up number 

FIXED WEAPONS Number of weapons 

G 
TOTAL WEAPONS 

200 
300 
150 

requested for fixed 

actually assigned 

correct input of target 

fixed from group 

TOTAL WEAPONS Total number of weapons in group 

Figure 25, Summary of Fixed A11ignment Information 
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2.5.10 Target Summary Data. At the end of all data precomputation, 
this fraction of the total value in each t arget class is displayed. 
Figure 26 displays thig print. 

Gls4 TARGETS PROCESSED 

0 !CLASS 0cLASS NAME © FRACTION OF TOTAL 
VALUE IN CLASS 

1 MISSILE 0.2500 

2 BOMBER 0.3500 

3 TANKER 0.1000 

15 NOT USED 0.0000 

HEADING LABEL DESCRIPTION 

© TARGETS PROCESSi:O Number of targets on TGTFILE 

® I CLASS Class number (!CLASS) 

0 CLASS NAME Class name (CLASS) 

0 FRACTION ... CLASS Fraction of total target value in class 

Figure 26. Target Data Summary Print 
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2.5.11 Debug Prints. Only function PRECCl1P has the capabilit y of pro- J 
ducing debug prints. Print options 2, 4, and 6 produce these prints. 
These prints display the information input on the files ge1w ra ted by pro-
gram PIANSET. Option 2 displays the routing information from t he WINFILE; 
option 4 displays the weapon information from the WINFILE; and option 6 
displays the target information fr001 the TINFILE. These prints are pro- • 
duced by the dump capability (IFTPRIN'l') of the filehandler. The format 
of these prints is discussed under the section of this manual dealing 
with the filehandler. 

2.5.12 Error Messages. During a run of program PREPALOC, error messages 
as shown in figure 27 may emanate from several sources. Those messages 
produced by errors in file input/output are discussed in the section of 
this manual dealing with the filehandler. 

Main Control Program 

1. UNRECOGNIZED RUN OPrION 

This message reports that the user-input function request does not 
match an existing function. The run terminates without further 
processing. Correct function request card and rerun job. 

Planning Factor Modification Functions: VALUIDD, MINKIMOD, MAXKIMOD 

1. PRE.VIOUS CHANGE R~UEST INVALID. R~UEST IGNORED 

The user-input change request card printed preceding this message 
is not a valid request. At least one field of CLASS, TYPE, or 
identifier must be nonblank. The card is ignored and processing 
continues normally. 

2. PRE.VIOUS CHANGE R~UEST IS OUT OF RANGE N&J G) IS NOW 0 
The user-input change request printed irrmediately preceding this 
message requests an ille~al planning factor value. The factor to 
be changed is named .in(!)• The change requested is changed to@. 
The generation of Q) i& ~hown as follows. 

FACTOR (Ci)) INVALID VALUE N&J VALUE (G)) 

VALUE 
MINKILL 
MINKILL 
MAXKILL 
MAXKILL 

NEGATIVE 
NEGATIVE 

> 1.0 
NEGATIVE 

> 1.0 

o.o 
o.o 
1.0 
0.0 
1.0 

Figure 27. PREPAI.OC Error Messages (Part 1 of 5) 
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3. MOO. E THAN 1500 CHANGE R~UESTS. RlliAINDER OF R~UESTS IGNORED 

The cumulative total number of user-input change request s exceeds 
1,500. All further chan e request s will be ignored. 

Fixed Weapon Assignment Function FIXASG 

1. TOO MANY TARGITT'S FOR FIXED ASSIGNMENT. ONLY FIRST 5000 R~UESTS 
WILL BE PROCESSED. FIX R~UESTS ON ALL TARGITT'S AFTER CURRENT TAK­
GITT WILL BE IGNORED 

The user-input fixed assignment requests contain more than 5,000 
target identifiers. Only the first 5,000 identifiers encountered 
in the user-input parameter card deck will be available for fixed 
assignments. 

2. GROUP NUMBER 0 OUT OF RANGE. FIXED ASSIGNMENT R~UEST IGNORED 

A user-i~t fixed assignment request contains an illegal group 
number(~). The request for this group is ignored. 

3. MORE THAN 7500 FIXED ASSIGNMENT R~UESTS. REMAINDER WILL BE IGNORED 

The user-input fixed assignment request card deck requests the 
fixed assignment of more than 7,500 weapons. Only the first 7,500 
weapons encountered in this deck will be assigned by fixed assign­
ment. 

Data Precomputation Function: PRECa-tP 

1. UNABLE TO DECIPHER VARIABLE NAME (D. INPUT R~UEST IGNORED. 

The us~input parameter cards requested a change to the variable 
named Q). The program was unable to identify the appropriate 
variable, and the request for a modification of variable (D is 
ignored. Correct spelling of variable name and rerun job. 

2. ERROR IN WEAPON INPUT FILE TYPE (D 

The file accessed as the WINFILE does not contain the label WINFILE 
as its first word. Instead it contains the name specified by (D. 
The job stops without further processing. Rerun job with correct 
WINFILE. 

Figure 27. (Part 2 of 5) 
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3. MORE THAN FOUR RECOVERY BASES, IP:- .:N{D IRECOVER Q) 

More than four recovery bases are linked to depenetrat ion point (D. 
Recovery base@and all recovery bases later in the recovery base 
list linked to depenetration point (Dwi 11 be ignored. Processing 
continues using the first four bases found linked to point(!). Change 
data base to link fewer bases to this depenetration point. 

4. HAPPEN ARRAY OVERFLOW 

The number of points required to define the penetration and depene­
tration corridors exceeds the number allowed in common block /HAPPEN/. 
Processing continues using only the points and links which do fit in 
common /HAPPEN/. To remove this problem, decrease number of corridors 
corridor legs, or precorridor legs. 

5. ERROR IN TARGET INPUT FILE TYPE(D@ 

The file accessed as the TINFILE does not contain the label shown as 
@as its first word, but rather the name shown as (D. The job stops 
without further processing. Rerun job with correct TINFILE. 

6. MORE THAN 150 COUNTRY LOCATION CODES. SOME WILL BE IGNORED. 

There are more than 150 unique country location codes (CNTRYLOC) in 
the target system for the current plan. (This is a limit on each 
side considered separately.) Only the first 150 unique codes can be 
used for weapon restriction by country code in program ALOC. All 
country location codes will be passed through the system in the 
normal manner, however. 

7. rnE FOLLOWING CHANGE REQUESTS WERE NEVER EXERCISED 

TARGET 
CLASS 

TARGET 
TYPE 

TARGET 
IDENTIFIER 

TARGET 
CHANGE 

© 
If this message appears, some of the planning factor modification 
requests were never exercised. That is, no target in the target 
system met the requirements of taraet class name({!)), taraet type 
name ( (i)), and/or taraet identifier ( m). The name of the factor 
to be chan&ed (VALUE, MINKILL, or MAXKILL) is displayed in(D, and 
the new requested value is listed in©. This messa1e is merely 
informational and has no effect on processina. 

Figure 27. (Part 3 of 5) 
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8. MORE THAN 1600 FIX REQUESTS ON TIIIS TARGET. EXCESS WILL BE IGNORED. 

The user has attempted to fix-assign more than 1,600 weapons to a 
single target. Only the first 1,600 assignment requests will be 
processed, and the remainder of requests for the current target will 
be ignored . 

9. (DGROOP NO. (DIS OUT OF RANGE. REQUEST IGNORED. 

The user has input a fixed assignment request for group number (i). 
Since there is no group in the current plan with that number, the 
request is ignored. The word of fixed assignment information (three 
characters of group number, five characters of arrival time) is printed 

as (1). 

10. (DGROUP NO.@HAS ALL ITS WEAPONS (@) FIXED. REQUEST IGNORED. 

The user ,has attempted to fix more weapons from group number@than 
are available. The maximum number available for assignment is@. 
The current request, as displayed in (D, is ignored. 

11. MORE THAN 30 WEAPONS FIXED ON AN UNDEFENDED TARGET. ALL FURTiiER 

REQUESTS FOR rn1s TARGET IGNORED. 

The user has attempted to fix the assignment of more than 30 weapons 
on a target without terminal ballistic missile defenses. Only the 
first 30 requests are processed; the remainder are ignored. 

12. {!)GROUP NO. ffiIS A BOMBER ON A TARGET ALLOCATED MORE 1liAN 30 WEAPONS. 

REQUEST IGNOlrED. 

The user has attempted to fix-assign a bomber weapon from group(i) 
on a target (w~ :h terminal BMOj which has already had more than 30 
weapons fixed. Since program ALOC will not consider a bomber weapon 
in an attack exceeding 30 weapons, the user request, displayed in(D, 
is ignored. 

13. THE FOLLOWING TARGET IDENTIFIERS WERE NEVER ENCOUNTERED ON THE TARGET 

FILE 
DESIGNATOR OR INDEX NUMBER. 

(1) 

The user requested fixed assignments on targets specified by the 
desianator codes (Dor index numbers@. Since no target which 
matched either of these identifiers was encountered in processing 
the taraet file, no fixed assignment requests referring to these 
identifiers were processed (see following error message). 

Figure 27. (Part 4 of 5) 
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n4. THE FOLLOWING TARGET IDENTIFIERS WERE NEVER ENCOUNTERED ON THE TARGET 
FILE 

ls. 

6. 

17. 

TARGET NUM13ER 

This message is output 
error message when the 
option. In this case, 
encountered . 

CD 
under the same conditions as the previous 
TGTN\W ~o~ion is requested for the FIXASSGN 
of cou~ - . ,Q)is a target number never 

****, LAUNCH TIME NEGATIVE FO~PE{l), GROUP •~• IMPACT TIME {D 
In fix a11igning salvoed grou 2 wi~~ tim 3 ; a negative 
launch time was found for weapo type~. The f ed assignment will 
be honored for the first salvo. 

**** MYSAL GREATER THAN MAXIMUM GROUP,{i') 
Attempt to fix assign a missile from s~oed grouJ'i')with a salvo 
number that is greater than maximum. Salvo numbe;Ys-set to maximum 
and proce1sing continues. 

tt*** IGOT LT MULT, MYSAL,Ci), NSHIFT,0, IG~ev 

The number of salvoed weapons in salvo numbe~is leas than the 

requested number of~x assignments for this group.Abe number of 
weapons returned is 3 nd the shifting parameter i~. The next 
salvo number is atte ted. 

18. ****"rl,.lrlrlt* LOOPING IN FIXWEAP ***** 
Cannot find 1alvo number that honors fixed a1signment request. 
Fixed a11ignment ignored for thi1 group. 

Figure ~7. (Part 5 of 5) 
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SECTION 1. PROGRAM ALOC 

3.1 Purpose 

The major purpose of this program is to determine the optimal a llocation 
of weapons to targets, using a Lagrange multiplier technique. The wea­
pons are divided into weapon groups. A group contains weapons of the 
same characteristics which are geographically proximate. Thus, weapons 
are considered identical within groups. Each target is considered indi­
vidually for weapon assignment. The order of investigation is determined 
by program PLANSET when it shuffles the targets from their data base 
ordering. When all targets have been processed, another pass over the 
targets begins. This process continues until the Lagrange method has 
allocated all the weapons to the targets. The assignments are then 
passed to later processors which calculate the detailed sorties for each 
vehicle. 

3.2 Concept of Use 

The program allows the user to specify the assignment of weapons to speci­
fic targets. These fixed assignments need not be :nathematically optimum. 
However, the program ~ill optimally allocate the remaining weapons. The 
input for fixed assignment information is generated by program PREPALOC 
for input on the TG!FILE. 

In addition, there are other minor capabilities which allow the user to 
modify weapon range values, to restrict the use of MIRV weapons by target 
class, and to restrict the use of any weapon group by flag (attribute 
FLAG) or country (attribute CNTRYL). 

As input, program ALOC uses the data on the TGTFILE and BASFILE concerning 
the target system and weapon stockpile (respectively). Using user-input 
parameter information concerning allocation restrictions (e.g., fixed 
assignme~ts and range restrictions), program ALOC generates an assignment 
of weapons to each target. This assignment is used by later processors 
to generate a sortie for each bomber and missile. 

3.3 File Utilization 

Figure 28 illustrates the use of files in progi7am ALOC. 

3.3.1 Input Files. The Base File (BASFILE) contains information on the 
weapon groups, geographic information, and data for ca~?onents of co~plex 
and multiple targets. 

The Target File (TG!FILE) contains the target characteristics (e.g., 
value, latitude, and longitude) for each target. Included are geographic 
data relating each target to the penetration and depenetration corridors. 
Some fixed weapon assignment information is also included. 
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ALOCTl 
(SCRATCH) 

ITMPMSL 
(SCRATCH) 

BAS FILE 

' \ 

ALOCTAR 

TGTFILE 

I ------

PROGRAM 
ALOC 

\ 
\ 

MSLTIME 

I 
/ 

I 

I 
I 

/ 
/ 

I 

WPNTGT 
(SCRATCH) 

LRECFL 
(SCRATCH) 

ITDAC 
(SCRATCH) 

SORTMIS 
(SCRAT0-1) 

Figure 28. Program ALOC File Utilization 
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3.3.2 Output Files. The Allocation by Target File (AWCTAR) co~sists of 
basic target characteristics and the record of the allocation of weapons 
to each target. 

The Miasil Time-on-Target File (MSLTIME) contains the launch timing 
informatinn for missiles allocated by the fixed weapon assignment feature . 
This fil~ is used by program PIANOUT to determine the launch time of these 
weapons. 

3.3.3 Scratch Files. The Temporary Allocation File (AWCTl) is ide~ti­
cal to the ALOCTAR file. 

The Temporary Missile Timing File (ITMPMSL) is similar to the MSLTIME 
file. On the MSLTIME file, the information is sorted by weapon group; 
on this file, the infonnation is sorted by target number. 

The Weapon/Target Files (WPNTGI') contain information on the *eapon target 
interaction parameters which determine the kill probability of each wea­
pon against each target and the effects of interweapon correlations. The 
number of WPNTGI' files is determined dynamically by the program. Each 
file is one million words in length. 

The Missile Data Sort Files (SORTMIS) are used to sort the timing infor­
mation on the ITMPMSL file preparatory to writing the MSLTIME file. The 
files are ge~erated only if there are more than 1,000 fixed missiles. 

The Weapon Restriction File (ITDAC) contains the weapon allocation 
restrictions for each groap. 

The Static Data Record Length File (LRECFL) contains the number of words 
in each record on the WPNTGI' files. 

3.3.4 Filehandler Buffer Utilization. The Filehandler buffer area is 
utilized in conjunction with the above files as indicated in Table 5, 

-------------------------
Table 5. Program ALOC Filehandler 

Buffe1 Utilization 

FILE NAME BUFFER NUMBER (LUNj 

BASFILE 
TGl'FILE 
ALOCTAR 
MSLTIME 
ALOCTl 
ITMPMSL 
SORTMIS (2 Files) 
LRECFL 
ITDAC 

8 
2 
4 
7 

23 
21 
9, 10 

25 
26 

(scratch) 
(scratch) 
(scratch) 
(scratch) 
(scratch) 

-------------------·-----
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The WPNTGT files are read and written without using the filehandler. The J 
number of these files and their logi cal file names are dynamically deter-

mined by subroutine GETDTA. The first buffer numb~r 0pened i s 11, the 

second is 12, and so forth. 

3.4 Input 

3.4.1 User Options in Program Functions. There are eight majo· program 

functions available in program ALOC. Only one, the ALLOCATE ftnctio~, is 

required in any run. This function actually determines the opt imal wea­

pon assignments. Of the remaini ng seven optional functions, ~ive 

restrict the domain of feasible weapon allocations, while two are used 

to make multiple runs of program ALOC more efficient. The eight functions 

are described in the following paragraphs. 

The ALLOCATE Function (weapon allocation), a required funr. tion , performs 

the weapon-target allocations using a generalized Lagrange mu 1.tiplier 

method. This function !!ll!!,l be exercised in every run of pt>gram ALOC. 

The RANGEMOD Function (modification of weapon ranges), an optional func­

tion, allows the user to specify a new range (both refueled and unre­

fueled) for any weapon group. This specified range is in effect only 

for program ALOC. Later processors use the range specified in the data 

base. This function allows the user to restrict weapons by range of the 

sortie. 

The MlNRANGE Function (specification of minimum allowed weapon ranges), 

an optional function, allows the user to specify the minimum range 

between group centroid and target for any weapon group. Targets closer 

to the group than the minimum range are not considered for allocation of 

weapons from the group. 

The MIRVR~T Function (restriction of MIRV weapons), an optional function, 

allows the user to restrict the use of each weo~on system ·.rith a MIRV 

capability by tarr,et class. In addition to listing the classes that may 

be targeted by each weapon system, the user can also include multiple 

targets and target, with terminal ballistic missile defense as permitted 

target■ . Each MIRV weapon system can be reatricted independently of the 

other,. 

The FlAGR~T Function (restriction of weapons using FlAG attr.ibute), an 

optional function, allow• the user to restrict the allocation of weapons 

from any group according to the attribute FLAG. (This attribute is set 

in the data base by the user.) Weapon groups may be permitted or for­

bidden to strike targets according to the FIAG value for the target,. 

The LOCR~T Function ( estriction of weapons using arraYL attribute) is 

an optional function which restricts weapon use in a manner similar to 

that of the FlAGR~T function. In this case, the wupon groups are 

restricted by the country code (C!rI'RYL in the data base). 
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The RFADMUL Function (initial Lagrange multiplier input) is an optional 
function which reads the values of the initial Lagrange multipliers to 
initiate the un. It is useful when the user has some information on 
the relative worth of the weapon systems. The closer the initial multi­
pliers are to the optimal setting, the less time is spent in the alloca­
tion process. Also, this option may be useful if nonconvergence occurs 
and the value of error, VERR, is very small. 

The PUNCH Function (final Lagrange multiplier output) is an optional 
function which punches the final multipliers from the Lagrange process. 
It allows the us~r to reinsert these values in a later similar plan to 
speed up the allocation. 

3.4.2 User-Input Parameters. The initiation of each function is effected 
by insertion of a card in the run deck with the name of the function 
punched in the first eight columns. Each function card is then followed 
by a series of user-input parameter cards, described later in this section. 

All functions except ALLOCATE are optional. The order of execution of 
the f nctions is illlDAterial, except that (1) the PUNCH function, if 
selected, must follow the ALU>C'ATE functio~, and (2) the AU.OC'ATE func­
tion must follo- all the functions except PUNCH. 

The run is terminated by a card with "STOP" punched in the first four 
cohanns. If, in place of this card, a card with "DUMP" in these columns 
is encountered, the job will terminate with a memory dump. 

Figure 29 displays the format of a function request card. There is no 
default for the function request. 

.J?LUMNS 

1-8 

FORMAT 

AS 

:!. 

L 

RANGE 

ALLOCATE, 
RANGEMOD, 
MINRANGE, 
MIRVREST, 
FIAGREST, 
LOCRIST, 
RFADMUL, 
PUNCH, 
STOP, 
DUMP 

DF.SCRIPIION 

Function name 

Figure 29. Function Request card Format 
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3.4.2.1 ~-5:!.TE Function--Weapon Allocation. With respect to Input J 
Parameter Cards, there are 30 user-input parameters for the ALLOCATE func-

tion. Of these, 13 are used to control the efficiency and convergence of 

the allocation process. The remaining 17 parameters describe weapon or 

target parameters. All parameters use free field input fonnat. 

The set of option cards is tenninated by a blank card or a card with a 

tennination field (i.e., at sign@ as the first nonblank character in a 

na~e subfield). 

The print req~ests may be intenningled with the user-input parameters, 

specifications for which are shown in table 6. 

Tables 7, 8, and 9 provide infonnation concerning SMAT array values. 
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Table 6. Input Parameter Card Specif i ca tions 
(Part 1 of 6) 

NAME ~ DEFAULT 

!MATCH Standard 0 
integer 

TARFAC 20.0 0,1 

BPENFAC 20.0 1.0 

PKTX 0.0-1.0 O.O 

RADPX 0.0-1.0 0.0 

MINDAMAG 0.0-1.0 0.0 

FIXOPT ~UE*, *TRUE* 
*FALSE*, 
*NOSAVE* 

LCJJFAC 0.0-1.0 0.0 

DESCRIPTION 

Controls the method used to determine if a 
weapon allocation has met the required mini­
mum des t ruction fraction spec ified by MINKILL. 
If !MATCH is 0, the calculation of fraction 
killed includes the time depend ence of target 
value. If !MATCH is not equal to 0, the frac­
tion calculation does not consider time depen­
dence of target value. 

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

Multiplies attrition rates for bomber penetra­
tion given in the data base. Normally should 
be equal to 1.0, but can be used to test alter­
native assumptions without changing the data 
base. 

Prob ability of missile warhead kill by one 
terminal ballistic missile defense intercep­
tor. 

Probability of missile warhead kill by a ran­
dom area ballistic missile defense. 

Minimum fraction of original value of a tar-
get without te.rminal ballistic missile defenses 
th,' t must be destroyed by each weapon allocated 
to the target. If the default option is not 
used, this constraint may cause non-convergence 
by not allowing ALOC to put down all the wea­
pons. The fix for this case is to reduce 
MINDAMAG or reduce weapon inventory. 

Fixed assignment option. If TRUE, fix as on 
TGTFILE; if FAL5E ignore fix requests; if 
NOSAVE, fix as on TGTFILE but do not create 
MSLTIME fil€. 

Multiplier of the nominal level of terminal 
ballistic missile def nse. Represents the 
lower estimate of th~ defense level (see 
PROBLCJJ). 
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Table 6. (Part 2 of 6) 

NAME RANGE DEFAULT DESCRIPTION 

PROBLOW 0.0-1.0 0.0 

HIGHFAC >0.0 0.0 

PROBHIGH 0.0-1.0 0.0 

LAW *SQUARE ROOT* 
or *POWER* 
*POWER* 

TINTFAC >0.0 1.0 

SMAT See DESCRIPTION 

Probability that the level of terminal 
ballistic missile defense is <legrade<l 
by the factor LOWFAC; e.g.; if the 
nominal number of terminal BMD inter­
ceptors is MISDEF but there is a 25\ 
probability that the actual level of 
interceptors is half this large, 
LOWFAC • .5 and PROBLOW = .25. These 
factors apply to every target with 
terrninal BMD. 

Serves the same function as LOWFAC, 
except that it represents the upper 
estimate of terminal ballistic missile 
capability. 

Same function as PROBLOW except that it 
is the probability of occurrence of the 
upper defense estimate HIGHFAC. 

Specifies the form of damage law used on 
area targets (i .e.; targets with 
RADIUS >0.0). If it is equal to 
*SQUAREROOT* the square root damage law 
is used. Otherwise_, the power ( or 
exponential) law is used on area targets. 

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

Failure mode-attribute matrix used in 
calculating interweapon correlation 
effects. Estimate of the amount of 
variance in probability of failure by 
several failure modes shared by similar 
weapons. Doubly indexed. Input as SMAT 
(I,J), where I is an index over the 
weapon attributes, and J is the index 
over the failure modes. Table 7 displays 
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NAME 

SMAT 
(cont.) 

CORR 

CORR2 

FACMIRV 

RINTPRD 

RANGE 

0.0-1.0 

0.0-1.0 

0.0-1.0 

>1.0 

Table 6. (Part 3 of 6) 

DEFAULT DESCRIPTION 

0.5 

0.0 

0.0 

2.0 

the acceptable values for I and J. 
Default values of SMAT array are displayed 
in table 8. Restrictions on range of 
individual elements arc: (a) each element 
must lie between 0.0 and 1.0; (b) sum of 
all elements with the same failure mode 
index J must be less than 1.0. 

Acts as a multiplier for the entries in 
the SMAT array. De~reasing the value of 
CORR reduces the eifect of interweapon 
correlations. (With the default SMAT 
array, the value of CORR should not 
exceed .5 for good results.) 

Optional, to evaluate the final weapon 
allocation with a different multiplier 
for the SMAT array values. Used in con­
junction with the user-input parameter 
!VERIFY. 

Modifies the SMAT array for MIRV systems. 
For weapons with a MIRV capability, the 
values of the SMAT array corresponding 
to the GROUP attribute for failure modes 
SBL, CC, and REL (see table 7) are 
increased by the product of FACMIRV and 
the unassigned variance for those failure 
modes. (For the default SMAT array, 
table 8, the unassigned variance for SBL 
is .30, for CC is .30, and for REL is .65.) 
Table 9 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 used with 
FACMIRV = 1.0. 

Approximate ratio between rate of change 
of target weights between different inte­
gration periods. An increase in this 
parameter increases the sensitivity of 
the multiplier adjustment to recent target 
~xperience. 
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~ RANGE 

RATIO INT >0. 0 

SNSTVTY >0.0 

FSNSTVTY >0.0 

CLOSE >1.00 

DELTVAL 0.0-1.0 

PRM 0.0-1.0 

Table 6. (Part 4 of 6) 

DEFAULT DESCRIPrION 

2.0 Ratio of longest integration period used 
to the theoretical*--a low value allows 
higher sensitivity without oscillations 
in the values of the Lagrange multipliers, 
but too low a valu makes convergence to 
the correct stockpile sensitive to 
statistics of the target list. If the 
targ~t list contains targets with heavy 
ballistic missile defenses or if a large 
fraction of the weapons are assigned by 
the fixed assignment capability, this 
parameter value should be increased (to 
4.0 or above if necessary). 

0.1 Controls sensitivity of multiplier 
adjustment during early phases. Too 
high a sensitivity can cause oscillations 
in multipliers. If the parameter RATIOINT 
is increased, this parameter should be 
decreased, and vice versa. 

1.0 Controls sensitivity of multiplier adjust­
ment during latter part of allocation. If 
the parameter SETTLE is increased, this 
parameter should be decreased, and vice 
versa. 

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

. 005 Maximum fractional difference in time­
dependent target value permitted in the 
same time-of-arrival cell. (Will be 
automatically increased if available 
cells are exceeded--a high value allows 
slightly faster operation--a low value 
increases accuracy of time-of-arrival 
calculations.) 

.S Controls value of quadratic premiwr 
before PROGRESS• 1.0. Must lie between 
O and 1.0. Higher values give more 
stable performance. 

56 



• 

NAME 

' STALADJ 

CLOSER 

QUALITY 

IVERIFY 

SETTLE 

RANGE 

0.0-1.0 

~0.0 

0.0-1.0 

0, 1, 2 

>0.0 

Table 6. (Part 5 of 6) 

DEFAULT DESCRIPTION 

.s 

4.0 

0.5 

0 

1.0 

Determines extent to which STALL favors 
high unit profit versus efficiency in 
selecting weapons for initial laydown 
on each target. Should be adjusted to 
minimize !OPS for run, so long as it 
does not adversely affect total payoff. 

Controls rate of increase in CLOSE or 
closing force per pass over target system. 
High values will close allocation to exact 
stockpile more rapidly but will cost more 
in payoff to do so. 

Controls extent to which STALL will 
attempt to refine allocation for each 
target. Should be set as low as possible 
for fast operation, so long as total payoff 
is not reduced. In cases tried so far, 
half refinement works well; but this should 
not be assumed. 

Controls the operation of the allocator 
after the final weapon allocation has heen 
determined. A value of O is used to 
terminate processing at this phase. A 
value of 1 will verify the optimality of 
the payoff by processing another pass 
through the target list (called the veri-
fication pass) with no premiums and the 
values of the Lagrange multipliers 
frozen at their final weapon allocation 
values. The di..·ference in profit between 
the end of the weapon allocation· and the 
end of the verification pass is a strict 
tpper bound on the difference between the 
payoff at the end of weapon allocation 
and the optimal payoff. A value of 2 for 
!VERIFY is used to evaluate •he final 
weapon allocation using the value of 
CORR2 in place of CORR as the SMAT array 
multiplier. 

Controls the number of passes at 
PROGRESS= .75 before PROGRESS is set to 
1.00 and closing begins. Larger numbers 
give more exact multipliers. However, 
1.00 usually is quite adequate. A value 
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NAME 

SE'l"l'LE 
(cont.) 

ERRCLOS 

RANGE 

0.0-1.0 

Table 6. (Part 6 of 6) 

DEFAULT OESC~JPTION 

.001 

of SETTLE less than 1.00 can yield a very 
suboptimal allocation if defective allo­
c~tions prior to PROGRESS= .75 are not 
replaced in closing (see parameter 
FSNSTVTY). 

Provides one control of the tennination 
of weapon allocation processing (ALLOCATE 
function). If IVALERRI< VALWPNS * ERRCLOS, 
where VALERR is the absolute value of the 
sum of the Lagrange multipliers for all 
under-or-over-allocated weapons, and 
VALWPNS is the sum of the Lagrange multi­
pliers for all weapons in the stockpile, 
then the weapon allocation process will 
t&nninate nonnally. The complete set of 
normal terminating conditions for this 
functio11 is described in the Termination 
of ALLOCATE Function. (Section 3.5.1.8) 
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J 

l 
2 
3 
4 
s 

I 

l 
2 

3 
4 
s 
6 

FAILURE 

~DES 

Table 7. Acceptable Values for SMAT Array Indices 

MNE~NIC 

SBL 
cc 
REL 
PEN 
STK 

NAME 

ALL 
GROUP 

REGION 
CLASS 
TYPE 
ALERT 

J 

l SBL 
2 cc 
3 REL 
4 PEN 
S STK 

I 

J Index. Failure Modes 

DESCRIPTION 

Survival before launch 
Reliability of command and control systP-~ 
Weapon system hardware reliability 
Penetration probability 
Probability of target kill by warhead 

I Index. Weapon Attributes 

DESCRIPTION 

Shared by all weapons in the stockpile 
Weapons of same class, type, region, and alert 
status whose launch bases are close to one 
another 
Region of launch base 
Weapon class, either bomber or missile 
Weapon type (e.g., B-52G, Poseidon) 
The alert status of the weapon, either alert 
or nonalert 

Table 8. Default Values for SMAT Array 

ATTRIBUTES 

= 1 2 3 4 s 6 

ALL GROUP REGION CLASS TYPE ALERT - -
0 .10 .10 .40 .10 0 
0 .20 .30 .10 .10 0 
0 . OS 0 .10 .20 0 
0 0 .10 .20 .20 0 
0 0 0 0 0 0 
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FAILURE 

MODES 

FAILURE 

MODES 

Table 9, SMAT Array for MIRV Systems 
(FACMIRV • 0.5 and FACMIRV = 1.0) 

FACMIRV • 0.5 

ATTRIBUTES 

ALL GROUP REGION CLASS TYPE ALERT 

SBL 0 .25 .10 .40 .10 (l 

cc 0 .35 .30 .10 .10 0 
REL 0 .38 0 .10 .20 0 
PEN 0 0 .10 .20 .20 0 
STK 0 0 0 0 0 0 

FACMIRV • 1.0 

ATTRIBUTES 

ALL GROUP REGION CLASS TYPE ALERT 

SBL 0 .40 .10 .40 .10 0 
cc 0 .so .30 .10 .10 0 
REL 0 .70 0 .10 .20 0 
PEN 0 0 .10 .20 .20 0 
STK 0 0 0 0 0 0 
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With respect to Print Options , prints are requested by print option nwn­

ber. Table 10 displays the prints requested by each option nwnber. (The 

format of each print is described later in the Output section.) A print 

request is defined by an option number, the first and last pass on which 

the print is to be active (i.e., printed), the first and last target on 

which the print is active, and the print frequency (i.e., if frequency is 

50, the print is output every 50 targets). Table 11 shows the prints 

requested by default. (To remove a request, see parameter NOPRINT, in 

this section.) The print request parameters are input in free field for­

mat. The print parameters may be intermingled with the user-input para­

meters described previously. All parameters for a single request, however, 

must be input on a single card. The print request input parameters are 

described in table 12. The maximum number of options requested is 40. 
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Table 10. Description of Print Option Numbers 
for Program ALOC (Part 1 of 3) 

OPI'ION 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

DESCRIPI'ION OF PRINT 

Control parameters 

Main sutr111ary prints after weapons have 
been allocated to target 

Not used 

Print for all weapon groups the Lagrange 
multipliers, the total number of weapons 
allocated (RNALL), and number of weapons 
allocated this pass (NALL) with total 
weapon value and value of error in allo­
cation 

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

Target input data before allocation begins 

Basic weapon/target interaction data before 
allocation of weapons to target 

Risk array before allocation begins on 
target 

SW1111ary of weapons ••signed to present tar­
get and marginal value• for each (see option 
22 for companion print of pot•~tial weapons) 

Input data to the single t¥~b~t allocator 
(STALL)••i.e., output from WAD 

Initial value1 for lambda,, VAUlPNS and 
VALERR, at start of program only 

Debugging print showing synopsis of calcu• 
ation of actual payoff by WAD 

Debugging print ahowing after-the-fact 
synopsis of potential weapon added and 
weapon deleted payoff calculation• by WAD 

Header for option #15 
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OPTION 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Table 10. (Part 2 of 3) 

DESCRIPTION OF PRINT 

Separate entry point for in-process 
debugging print of WAD potential weapon 
added payoff calculations (call deactivated) 

Defense level and attack mode print for tar­
gets with terminal ballistic missile defense 

Header for option #18 

Same as #15 but for potential weapon deleted 
payoffs 

Planning factor sunmary for targets with 
terminal ballistic missile defenses 

Summary of WADOUT cost payoff benefit, etc. 

Complete listing of allocation error esti­
mates (ALLEREST) 

Summary of marginal payoff data for poten­
tial weapons followed by resulting STALL 
decision: a companion print to print num­
ber 9 

Printout of timing information 

Memory dump and run termination 

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

Print of preferred corridors Rnd co~puted 
penetration probabilities for each penetra­
tion corridor for all bomber groups rela­
tive to current target; available only on 
first pass 

Best rate of return for missile allocation 
in DEFALOC 

Debugging print of allocations and payoff 
computed in RESVAL 
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OPTION 

29 

30 

31-40 

Table 10. (Part 3 of 3) 

DESCRIPTIOLQL_~ 

Print of Lagrange multiplier, balance 
parameter, and stockpile for salvoed 

missiles 

Print of bomber payload indicators and 

alloc~tion fractions 

Reserved f or future development 
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Table 11. Default Print Requests 

FUST FIRST LAST LAST 
OPTION PASS TARGET PASS TARGET FREQUENCY 

1 

2 

4 

16 

1 

1 

1 

1 

1 

1 

1 

1 

9999 9999 

9999 9999 

9999 9999 

9999 9999 
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Table 12. Print Request Input 
Parameters (Part 1 of 2) 

NAME RANGE DEFAULT DESCRIPTION 

NOPRINT 1,2,4,16 None 

PRINT l -28, None 
101-110 

FI P.:; n, /\:i 1-9999 l 

FIRSTAR 1-5000 1 

LASTPASS 1-9999 9999 

LASTAR 1-5000 9999 

TGTFREQ 1-5000 1 

Used to remove a default priut request. 
Its value is the print option number to 

be removed. 

Used to request a print. Its value is 
the option number of the print requested. 

If its value exceeds 100, i t is inter­
preted as requesting a filehandler dump 
on the unit equal to the code minus 100 

(i.e.; a value of 104 requests a file­
handler dump of the file on unit 4). 
The format of this print is described 

under program FILEHNR. 

Its value is the first pass on which the 
print is active. It refers to the nearest 

preceding 'PRINT' request on the same 

card. 

Its value is the first target in each pass 

on which the print is active. It refers 

to the nearest preceding 'PRINT' request 

on the same card. 

Its value is the last pass on which the 
print is active. It refers to the nearest 

preceding 'PRINT' request on the same card. 

Its value is the last target in each pass 

on which print is active. It refers to 

the nearest preceding 'PRINT' request on 

the same card. 

Its value is the number of targets 
processed between successi ·e activations 
of the print. For example, if TGTFREQ•lO, 

the print is active on every tenth target 
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TGrFR~ 
(cont.) 

Table 12. (Part 2 of 2) 

DEFAULT ~CRIPI'ION 

witrin the range defined by the 
previous four parameters. It refers 
to the nearest preceding 'PRINT' 
request on the same card. If the 
print option number is greater than 
100, the value cf. this parameter is 
the number of words to be printed 
from each end of the array input or 
output on the appropriate file. (If 
the code is greater than 100, the 
print frequency is presumed to be 
each target.) 
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3.4.2.2 RANGWQP 
allow the user to 

. pJn group. These 
in program AIDC. 
data base. 

Function--Modification of Weapon Ranges. These cards 
change the range of all vehicles in any specific wea­
new ranges will be used only during weapon allocation 
Later programs will use the range specified in the 

The aser ma y input two parameters RANGEMUL and RANRFMUL for each group 
(G). The program will multiply the unrefueled range RANGE(G) by the 
user-specified RANGF)fi]L(G). The refueled range RANGEREF(G) is multi­
plied by RANRFMUL(G). If the user do~s not specify range multipliers 
for a group, they are assumed to be equal to 1.0. 

Figure 30 shows a range change card. This data card set is terminated 
by a card with a nonpositive integer in the first field. I f the user 
wishes the same multiplier for both refueled and u refueled range, he 
need o~ly specify RANGEMUL(G) and leave the RANRFMUL(G) field blank on 
the card. The program will set the refueled range maltiplier equal to 
the unrefueled range multiplier. Also, sometimes convergence cannot 
occur because AU>C has too many weapons for a heavily-constrained tar­
get set. By setting multipliers to 0.0, these *eapons will be deleted 
from the allocation. If these multipliers are set to 0.0, the value of 
the group lambdas should also be set to 0.0 in the RFADMUL functio~. 

If conflicting rangu change requests are input, the last request input 
will take precedence. 

WORD FORMAT .0. RANGE LABEL DESCRIPTION 

1 Integer N/A (1-200) G Group number 

2 Floating Point N/A (Standard) RANGEMUL Multi plier for 
unrefueled range 

3 Floating Point N/A (Standard) RANRFMUL Multi plier for 
refueled range 

Figure 30. Range Change Card 

68 

• 



• 

3.4.2.3 MINRANGE Function--Specification of Minimwn Allo#ed Weapon Range . 
These cards allow the specification of a minimum range for a weapon group. 
The gr oup will be as signed to targets which are further t han the ~inimum 
range fro:n the group centroid. If conflicting requests are input (i.e., 
more than one card from the same group), the last one read will take 
precedence. If no ~inirn'.llll range is input, it is assumed to be zero. 
Figure 31 shows a minimum range card. This set of cards is terminated 
by a card with a nonpositive integer in the first field. 

- !
2
~ __::~ ~ -~0 > w~o • ~ -0 0 O WOOD 7 : -0 0 

, DD ·o o ;-o1,10 10 o uo o o o o 10 o o o,o 11 010 o•o o a 010 o oe uo oo o,oo o • 10 , o a u,oo , 
I , 11 4 I , 1 l It ,}u 1, :u Iii,, t1l 11 II If ,., , n 1u H n • '11 1111 )I r»"' h • •• , ■ ... , .,,., ..... , .... #, liw Iii 16 . 1""" 1 u·., .... 111 ■ H 1' , . r,1•) lit 1111':r 'I 11 o 

11 :1111 :, I 'I',:, 11 , ;, I I, ,, 1:1 I I, ;, I I 1,, 1:, I I, ;, I I 111 ,: , I I, :, 11 •I• 1;111 , :, 111 ,1 , :, 11 , :, 1111 , :, I I' ~' -.!...!_! ; 

WORD 

1 

2 

FORMAT 

Integer 

Floating Point 

ill 
N/A 

N/A 

RANGE 

(1-200) 

(Standard) 

LABEL 

G 

RANGEMIN 

Figure 31. Minimum Range Card 

DESCRIPTION 

Group number 

Minimwn range in 
nautical miles 

3.4.2.4 MIRVREST Fun.ction--Restriction of MIRV Weapons. This function 
restricts the ~se of MIRV weapons to specific target classes. The user 
input for this option consists of a series of cards which list permitted 
target classes for each restricted MIRV system. Figure 32 displays the 
format of this card. The data set i3 terminated by a zero or negative 
!MIRV number. 

The permitted target class name fields are scanned on each card. Only 
the nonblank fields are procesaed. The contents of these fields may be 
the names of the QUICK target classes (e.g.; MISSIL, U/I) or COMPLE or 
COMPIJ). (The target class names COMPLD and COMPLE refer to complex tar­
gets with and without terminal bomber defenses, respectively.) In addi­
tion, two other target classes may be put on the pennitted list. The 
word DEFENDED permits target s with terminal ballistic missile defenses; 
the word MULTIPLE permits multiple targets. 

The cards do no t need to be in any particular order, nor is there any 
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required order for the target classes. The same IMIRV number may appea~ 
more than once. If so, the permitted classes on the second and succeeding 
cards are added to the class es permitted on previous cards. The maximum 
number of permitted classes, not including DEFENDED and MULTIPLE, is 16. 
'here is no limit on the number of restriction cards, either total or per 

!MIRV number. 

, f !l~E, r~o , ~• : .r:D D ~•o ~ wo•o •,t.:: j : 0 0 

,, ooi • nrorrr- o~ooTinooo, ooo · o·oouln,11..,,0 , 1 , o• Timo 
, r11 • 1 , Jr • 1 tel 11 ,l o,. ,, 1111 " 11 ~.11 a 'n" " ,-. : ~• ., ■1 11 L • . ,. • ,. 1· 4 •· ~ •· u .... ft, , •. , 11 v:u .. ,~ ia•,, • •" 1 u'u w e ■1u ■ • 11111 n' ,, .. " 11

1n 1111 ~ o 
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2-8 

FORMAT 

Integer 

A8,2X 

i :U_ 

N/A 

L 

RANGE LABEL 

(l-40) !MIRV 

Target class N/A 
names plus 
COMPLE, 
COMPLD, 
DEFENDED, 
MULTIPLE 

DESCRIPTION 

MIRV system 
identification 
number 

Alphameric names 
of permitted 
target classes 

Figure 32. MIRV System Restriction Card Format 

If this run type option is used and there is no restriction card for a 
certain system, that system will be unrestricted. Note that the data 
fields are the permitted classes. Thus, if a card contains an !MIRV num­
ber and is blank thereafter, the system cannot be allocated unless there 
are other cards with that number that do contain permitted classes. 

3.4.2.5 FLAGREST Function--Reatriction of Weapons U1ing FI.AG Attribute. 
This function permits user restriction of weapon allocations by the value 
of the target attribute FLAG. The user input consists of a aeries of 
FLAG restriction cards. The format of these cards is displayed in figure 
33. 
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73 SELECT, 7 S -4 t · 
0 W0f' I □I WOIIIIO 2 WOAO s W OAO .. WOAO g 6 "T WOIIIIO • 0 

, . ffTT , , •o "° 111•0 o o o oe10 o oa 111 o o o ,, ffi10 no 1•11 1 o , , , 
t ?'1 • , , 1 J • 1 "\ " ,i,; u" ttlu 11 11 .i~, 11'n rt a a1 1111 ■ •h1 1..I .D • • • ·u • 11 _., alu• ••·•, •••-1•• 111u,.a•111 •••1 Vu111 ■■1 11 ■■ ,.I,, n1r, M" 11'n " ,.. 

11:1111 '.1111 111 :111 l '. I 11 I ll 1:1111 :111 I ii 1:1111 :111 !II 1:1111 11111111 '.1111 :1111 i11 :1111 :1111 111 :111 111 111 

• COLUMNS FORMAT ill RANGE DESPUPTION ---
1- 4 Integer N/A (1 -200) Group number to be restricted 

5-10 Alphameric L (SELECT, Restriction mode (see text) 
DELETE) 

. 
11-80 Integer N/A (1-9) FLAG values 

Figure 33. FIAG Restriction Card Fonnat 

The weapons are restricted by group. A FIAG restriction may be either 
SELECT or DELETE. If SELECT is chosen, only targets whose value of FIAG 
matches values on the card are eligible for weapon allocation. If DELETE 
is chosen, targets of all values of FIAG are eligible for weapon alloca­
tion except those which match values on the restriction card. The accept­
able values of FIAG range from 1 to 9. The values may be placed on the 
card in any order. Blanks may appear between the values. For example, 
the card displajed in figure 33 allows weapons from group 73 to be allo­
cated only to those targets with a FIAG code of 3, 4, 5, and 7. 

The set of FIAG restriction cards is tenninated by a card with the word 
END punched in the first three columns. 

3.4.2.6 WCREST Function--Restriction of Weapons Using CNTRYWC Attribute. 
This function is similar to the FIAGREST function except that weapons are 
r estricted by the value of target country location codes CNTRYLOC. The 
weapons are restricted by group using the SELECT or DELETE feature as in 
the FIAGREST option. Figure 34 displays the fonnat of the country lor.a­
tion code restriction code. The set of these cards is tenninated by a 
card with the word END punched in columns 1-3 . 

The card displayed in figure 34 allows weapons from group 113 to attack 
a target only if the target country location code is !l21, U~, HG, or CH. 
(Blanks are ignored in columns 11-80.) 
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113 DELETG UR ' 
,, 'IWOIIID • ~0 

..........,.,.... ~ TT'mT'l .......... _._...--+,,r-r.rT'll"mrmn-r.rrrTrrr1.......,_____,,~.......,.._.,........,...........,............J 

I t 1 I • I 11 I I I ;j11 ll1 

:1111:111 ljl 1:1111 1111111111111,111111:111l1111, I 1:111 l~I 11111~1111 :111111:11 1 1,11111111111 :1111 

COLIMS FORMAT ill RANGE DESCRIPTION 

1- 4 Inteaer N/A (1-200) Group number to be restricted 

5-10 Alphueric L (SELECT, Restriction mode (see text) 
DELETE) 

11-80 Alphaaeric N/A (Standard) Two-character country location 
codes (bbnks ianored) 

Figure 34. Country Location Code Restriction cards 

3.4.2.7 WllruL FllilC:tion--lnitt•l WHIRi! Multiplier Input. Thia func­
tion allows the u1•r to input t e values of the local Lagrange multipliers 
before starting the weaport aliocatiort. 

Unless otherwise specified, all loeal multipliers are initially set to 
1.0. These values may be set by the user on data cards. The first word 
specifies either ALL, llEGIOH, CIASS, TYPE, GROUP, OTkEll, or END 1AM. The 
integer in the •econd word repre1ents the index of the we~pon attribtue 
to be changed (e . g.; 1 for first group; 2 for second group) • and the 
floating point number in the third wotd represents the new value of the 
partie11lar local multiplier. The la1t card in the user•input parameter 
card, for this option mu1t be an P.ND 1AM card. PigUres 35 and 36 describe 
the u1er•input patameter cards. ln thi1 example• all items of CIASS 1 
vili have their lambda, multiplied by 0.5; additi onally, TYPE 1 will have 
its lambda lttUltiplied by 0.5. Thu•• the weapons of CI.ASsi. will have an 
initial laillbda of .25 , 

3.4. 2.8 PUICf 1Mtsti0 t· •li;M1 ~sttRIS '4j.t,ipUe output.. There are no 
user-input par•eters or thl• tlnction. Only ti function selection 
catd ls required. 

12 

I 
I 



WORD FORMAT (J) RANGE DESCRIPTION 

l Alphabetic L (8 Char) REGION, CLASS, ALL, 
TYPE, GROUP, or OTHER 

2 Integer R (Standard) Index number of 
attribute 

3 Floating N/A (Standard) New value of multiplier 
Point (lambda) for t~is REGION, 

CLASS, TYPE, GROUP, or 
alert status 

Figure 35. Multiplier Input Card 

WORD FORMAT ill. RANGE DESCRIPTION 

1 Alphabetic L (END LAM) END LAM 

Figure 36. END u\M Card 

73 



3.5 Output 

The standard output o f the various functions are described in the 
following. 

3.5.1 ALLOCATE Function-Weapon Allocation. This function produces most 
of the printed output from a run of program ALOC. It consists of timing 
information for previous functions, (3.5.1.1) values of user-input para­
meters, (3.5.1.2) basir. weapon group information, (3.5.1.3), detailed 
weapon allocation data, (3.5.1.4) summary of weapon allocation data, 
(3.5.1.5), timing infornation for the ALLOCATE function, (3.5.1.6), and 
a listing of missiles allocated by fixed assignment, (3.5.1.7). 

3.5.1.1 Timing lnfonnation For Previous Functions. This print displays 
the amount of time spent in processing functions of program ALOC. Figure 
37 displays the format of this print. The times are all in minutes. In 
each column there are two times. The upper time is the time used in the 
option. The lower time is the total time used in the option. For most 
runs, times should be the same. The value of "LOST" time is irrelevant 
in this print. 

3.5.1.2 Values of User-Input Parameters. The user-input parameters are 
printed in five sections, comprising the print requests, parameter list, 
damage law option, weapon correlation array, and fixed assignment input 
mode card. Figures 38 through 41 display the formats of these prints. 

3.5.1.3 Basic Weaoon Grouo Information. This print (print option 1 
displays the basic information defined for each weapon group. Figure 42 
displays this print. 

74 



" 
I 

\J
I 

TI
M

IN
G

 
IN

FO
R

M
A

TI
O

N
 

FO
R 

PR
EV

IO
U

S 
O

PT
IO

N
S 

IN
IT

IA
L

IZ
E

 
RA

N
G

[M
O

O
 

@
0

.0
0

0
0

 
0

.0
0

0
0

 
O

e5
l8

9 

CD
 o

.s
1

a
9

 
o

.5
3

8
9

 
A

C
TI

V
E 

TI
M

E 
• 

@
 

HE
AD

IN
G 

Q
) 

@
 

G
) 

@
 

©
 

©
 

(i
) 

@
 

@
 

G
 

M
IN

A
A

N
C

E
 

U
) 

0
.0

0
0

0
 

0
.0

0
0

0
 

M
lN

e LA
B

E
L 

M
IA

V
A

ES
T 

@
0

.0
0

0
0

 
0

.0
0

0
0

 
LO

ST
 

TI
M

E 
• 

IN
IT

IA
L

IZ
E

 

RA
NC

EK
>D

 

M
IN

RA
.'«

.E
 

M
IR

V
RE

ST
 

FL
A

CR
ES

T 

LO
CR

ES
T 

RE
AD

M
UL

 

A
CT

IV
E 

TI
M

E 

ID
S

T
 T

U
E

 

EL
A

PS
ED

 T
IM

E 

FL
A

G
R

ES
T 

~
 0

.0
0

0
0

 
0

.0
0

0
0

 
0

.0
0

0
0

 
M

IN
. J..

.O
CA

ES
T 

RE
A

O
N

U
L 

@
 

0
.0

0
0

0
 

G
) 

0
.0

0
0

0
 

0
.0

0
0

0
 

0
.0

0
0

0
 

EL
AP

SE
D 

T
IM

E
• 

®
 

DE
SC

R
IP

TI
O

N
 

8 
0

.0
0

0
0

 
0

.0
0

0
0

 
o

.S
3

8
9

 
H

h
h

 
@

 

Jt
tJ
■
b
e
r
 
o

f 
■
i
n
u
t
e
s
 

sp
en

t 
in

 i
n

it
ia

li
z
in

1
 v

ar
ia

b
le

s 
fo

r 
p

ro
a
r-

A
LO

C.
 

N
ua

be
r 

o
f 
■
i
n
u
t
e
s
 

sp
en

t 
in

 R
AN

CE
K>

D 
o

p
ti

o
n

 

N
u
■
b
e
r
 
o

f 
■
i
n
u
t
e
s
 

sp
en

t 
in

 M
IN

RA
NC

E 
o

p
ti

o
n

 

N
ua

be
r 

o
f 
■
i
n
u
t
e
s
 

sp
e~

t 
in

 M
IR

V
RE

ST
 o

p
ti

o
n

 

N
u
■
b
e
r
 
o

f 
■
i
n
u
t
e
s
 

sp
en

t 
in

 F
LA

GR
ES

T 
o

p
ti

o
n

 

N
u
■
b
e
r
 
o

f 
■
i
n
u
t
e
s
 

sp
en

t 
in

 
LO

CR
ES

T 
o

p
ti

o
n

 

N
u
■
b
e
r
 
o

f 
■
i
n
u
t
e
s
 

sp
en

t 
in

 R
EA

DM
UL

 o
p

ti
o

n
 

T
o

ta
l 
n
u
■
b
e
r
 
o

f 
■
i
n
u
t
e
s
 

sp
en

t 
in

 a
ll

 o
p

ti
o

n
s 

in
 p

ro
ce

ss
in

&
 

T
o

ta
l 
n
u
■
b
e
r
 
o

f 
■
i
n
u
t
e
s
 

cl
o

ck
 w

as
 

st
op

pe
d 

fo
r 

de
bu

e 
p

ri
n

ti
n

a
 

T
o

ta
l 

el
ap

se
d

 t
i■

e 
si

n
ce

 b
e1

in
n

in
1

 o
f 

ru
n 

(@
 

• 
@

 )
 

F
ig

u
re

 3
7

. 
T

im
in

g
 
In

fo
n

n
a
ti

o
n

 P
ri

n
t 

(M
ai

n
te

n
an

ce
 P

ri
n

t)
 



CD QEOUEST 
l 
2 
4 

16 
23 

PRINT REQUESTS 

G)IPASS @ I!G! 0 LPASS ® LTGT © FR[Q(J) MOOE 

, l 999q , l 999q 
1 9999 

1 1 9999 , l 9999 

(D Print request code (see table 8) 

G) Initial pass to produce print 

(D Initial target to produce print 

0 Last pass to produce print 

@ Last target to produce print 

9q99 , 
9999 1 
9999 So 
9q99 , 
9999 lo 

@ Frequency of print (e.g., SO means every SO targets) 

0 Mode (DEFAULT, INPUT, or REMOVED) 

Figure 38. Print Request Print 

G) 
IMATCH • 

RINTRPRD • 

RATIOINT • 

SNSTV'IY • 

0 BY DEFAULT 

2.0000 BY DEFAULT 

2.0000 BY DEFAULT 

0.1000 BY DEFAULT 

(D Parameter name 

CD 

(D Parameter value for this run of ALOC 

@ Mode of 1etting (DEFAULT or INPUT) 

Figure 39. Parameter List Print 
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DAMAGE LAW OPrION 1S EXPON~'T IAW. 

© Damage law option (EXPONENTIAL or SQUAREROOT) 

Figure 40. Damage Law Option Print 

WEAPON OORREIATION ARRAY (SMAT) INTERPREI'ED AS FOLLOWS 

Al l GROUP ;;:, G l .. ' . - 1'f Pf fil.E Rf .. --
·.: H L 0 • (' ,: (. 0 i ; I \) • J r u . l. I 1 •' . . . C • 0 r1 

Cc C • v: I ' '?, •, 
..J • ~ \' 

r, , ,., 
.· • - -· ' ' • 1 ! 1 ' I . ' O•Oo 

H :. t o. cc c. os !J , 0 (' u • l ( 0 ,2 J O•Oo 
1->E N o.oc U , \ r , 

I_ I. l t ' 
. ., , .. ::..1 . 2 'J 0•0('1 -· '\. ' .. ·. ' 

ST K u.oc u. 00 o.o j • () r: u , t'O O•Oo 

Figure 41. Weapon Correlation Array 
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• 

SALVOED WEAPON STOCKPILE (AFTER REMOVAL OF FIXED WEAPONS) 

~
- SALVO 

00UP 2 3 4 5 • . • 24 
1 5 5 5 5 5 . ... 5 
2 2 2 2 0 0 . 0 
3 3 0 1 3 1 . 0 
4 0 0 0 ) 5 . 0 

llEAOlNG DESCRIPTION 

GROUP 

SALVO 

Group number 

Salvo number 

Number of weapon& in salvo for this group 

Figure 42. (Part 2 of 2) 
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3.5.1.4 Detailed Weapon Allocation Data. These prints (print options 

2 and 16) display the allocation to each target as the targe t is pro­

cessed. Figures 43 and 44 display these prints. The print displayed in 

figure 43 is print number 16 and appears only preceding data for targets 

with tenninal ballistic missile defenses. The quantities: 

DPROFIT • PROFIT - OPROFIT 

SDPROFIT = DPROFIT 

DELT EFF = DPROFIT /VAI.WPNS 

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 tenns of 

the present values of the Lagrange multipliers. DPROFIT is thus a mea­

sure 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 the1i 

quantities, they are divided by the value of all weapons VALWPNS, 

VALWPNS - l NWPNS (G) * LAMEF (G) 

to obtain DELTEFF and SDELTEFF which measure changes in profit as a 

fraction of the total value of all weapons. 

The quantity SDELTEFF therefore provides an estimate of how efficient 

the allocation would have been if the allocation had been tenninated 

one pass earlier. Presumably, the current efficiency is substantially 

igher, but SDELTEFF does not, at this point, give any indication of 

.o- much. It is nevertheless of value in developing experience on how 

soon the PROGRESS .75 phase can be terminated. When PROGRESS is equal 

to 1.00 the multipliers are frozen, and this role of SDELTEFF ceases 

to be relevant. The quantity is then reset to zero. Thereafter it 

provides a measure of the effect on the profit of closing to the exact 

stockpile. Usually during the closing phase SDELTEFF goes slightly 

negative. However, since during this phase we continue to replace 

allocations originally produced with slightly different values of the 

multipliers, the value ~•y go positive for a while until the closing 

* .. See column l~beled (P-0)/VWPS in this print, headings 17 and 27 in 

figure 44 . 

The value of NW~S does not include the weapons fixP-d by the user. 
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forces get large enough to force closure even at some loss of profi t . 

Thus the value of SDELTEFF at the end of the PROGRESS= 1.0 phase 

measures the loss of profit as sociated with closing. In the event that 

closing requires more than one full pass a test has been inserted which 

causes SDELTEFF to continue to accumulate over more than one pass when 

PROGRESS= 1.0. 

Finally when PROGRESS= 2.0 the quantity is again set equal to zero. If 

a verification pass is carried out, SDELTEFF then measures any increase 

in profit in the verification pass relative to the final allocation. In 

this role it defines an upper limit on the inefficiency of the actual 

allocation. 

3.5.1.5 Sununary Weapon Allocation Data: This print (print option 4) dis­

plays a summary of the weapon allocation. It always appears at the end 

of the weapon allocation process. If a verification pass is made, this 

print appears at the end of that pass. Figure 45 displays this print. 

3.5.1.6 Timin£ Information For ALLOCATE Function. This print (option 

23) displays the amount of time spent in processing the various phases 

of weapon allocation. 

81 



CD @ 
DEFENDED TARGET - MISDEF = 3, NBLN = -3 

Number of terminal ballistic missile interceptors 

Allocation type designator. If positive, allocation 
did not try to allocate more "objects" (warheads and 
decoys) to target than the number of BMD int11;;;rceptors 
at the target. (This is a leakage tactic.) If this 
value is negative, more objects were allocated than 
the number of BMD interceptors. (This is an exhaustion 
tactic.) 

Figure 43. Defended Target Sunmary Print 
(Print Option 16) 
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3.5.1.7 List of Fixed Missiles. If missile weapons have not been allo­
cated by fixed assignment the message 'NO FIXED MISSILE INFORMATION 
SAVED I is printed. 1( some missiles were fixed but the information was 
not saved (see user-input parameter NOSAVE) the same message is printed. 

If missiles were fixed and the information output to the MSLTIME file, 
the print described in figure 46 is output. 

3.5.1.8 Termination of ALLOCATE Function. The ALLOCATE function will 
terminate normally on one of three cor.dit:ions: 

a. More than 1.5 passes while PROGRESS• 1.0 

b. lvALERRI <.\TALWPNS * ERRCLOS, where VALERR is the absolute 
value of the sum of the Lagrange multipliers for all under-
or over-allocated weapons, VAUJPNS is the sum of the Lagrange 
multipliers for all weapons in the stockpile, and ERRCLOS is 
a user-input parameter for the ALLOCATE function. 

c. SUMSQERR < l/(10*NTGTS2) where NTGTS equals the nlUllber of 
targets and SUMSQERR equals the sum of the 1quares of the 
allocation error estimates. 

d. If convergence is unlikely, i.e., PROGRESS• 0.75 is not 
achieved by the end of PASS 3, the run will be terminated 
(see Error Messages, ALLOCATE Functivn, message 13). 

When condition 1-3 occurs, the meuage "FINAL WF.APON ALU>CATION"* is 
printed followed by a print of options 2, 4, and 23. If the input 
parameter IVERIFY is nonzero, a verification pass is tl-en made. At the 
end of the verification pass, or immediately following prints de1cribed 
above, the message "END OF WF.APON-TARGET PROCESSING" 1 s printed, 
followed by a print of options 2, 4, and 23. 

* For condition 4, the referenced error message is printed. 

86 



S0!l,JED FliED MISSJLES 
U) ~ (J) @ © 

GROUP IN0EXN0 0~SIG TASK ARRIVAL TIME 
' 277R AD648 AO 
~ 2778 A0648 AD 
5 2778 A0648 AD 
5 2778 A0648 AD 
~ 2778 A0648 AD 
' 2778 A0648 AO 
5 277A AD648 AO 
5 2778 A0648 AD 
5 2776 AD648 AD 

HEADING LABEL DESCRIPTION 

G) GROUP Group number 

(1) INDEXNO Index number of target 

G) DESIG arget designator code/country location 
code/flag code 

© TASK Target task/subtask code 

® ARRIVAL TIME Weapon delivery time (in minutes) 
specified by fixed assignment 
information. 

Figure 46. Fixed Missile Information Print 
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3.5.2 RANGEMDD Function - Modification of Weapon Ranges. This function 
displays the user-input information and interpretation for this option. 
Figure 47 displays this print.

3.5.3 MINRANGE Function - Specification of Minimum Allowed Weapon Range. 
This function displays the minimum range for all groups with a minimum 
range input. Figure 48 displays this print.

3.5.4 MIRVREST Function - Restriction of MIRV Weapons. This function 
prints the user-input parameter cards and the list of permitted classes 
for all restricted MIRV systems. Figure 49 displays this print.

3.5.5 FLAGREST Function - Restriction of Weapons Using FLAG Attribute. 
This function lists the user-input parameter cards and the groups 
restricted by target flag code FLAG. Figure 50 displays this print.

3.5.6 LOCREST Function - Restriction of Weapons Using CNTRYLOC Attribute. 
This function lists the user-input parameter cards and the restrictions 
of weapon groups according to country location code CNTRYLOC. Figure 51 
displays this print.

3.5.7 READMUL Function - Initial Lagrange Multiplier Input. The stan­

dard output for this function consists of a listing of the input para­

meter cards.

3.5.8 PUNCH Function - Final Tjtp^ranRe Multiplier Output. The standard 
output for this function consists of a listing of the punched cards 
containing all the local multipliers. The format of these cards (and 
therefore their listing) is identical to the user-input parameters for 
the READMUL function (see figure 35). The card listing is followed by 
a summary of the final weapon allocation. The format for this print 
(option 4) is described in figure 45.

3.5.9 Detailed Prints. Only the ALLOCATE function may produce more 
detailed prints than the standard prints. 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 42.

b. Print Option 2 (Weapon Allocation) This print is a standard 
print described in figure 44.

c. Print Option 4 (Weapon Allocation Summary) This print is a 
standard print described in figure 45.

d. Print Option 5 (Target Weight Information) This is a print 
of data on target weights and rates of change of weights.
Figure 52 displays this print.

J

J
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USER INPUT INFORMATION 
1 +=..----=©-

2.0 

NEW ~NGEREF 

© 
20000.00 

HEADING LAt'EL ---

➔ 1 

2.5 

GROUP 

03 

a, USER INPUT INFORMATION 

@ G!tOUP 

© 01.D RANGE 

NEW RANGE 

OLD RANGEREF 

@ NEW RANGEREF 

OLD RANGE NEW RANGE OLD RANCEREF 

G) 5000. 00 @ 10000. 00 @ 80000. 00 

DESCRIPTION 

First 30 col ,JDIJls of user-input 
parameter card 

Group number 

Data base unrefueled range (nautical 
miles) 

:,1odified 1.U1refueled rango (nautical 
miles) 

Data base refueled range (nautical 
miles) 

t-bdified refueled range (nautical I 
miles) _J 

Figure 47. Range Change Information Print 
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USER INPUT INFORMATION GROUP MINIMUM RANGE 

1 ~--~ 1 @ ~ 

3 

7 

1000.0 

205.0 

3 

7 

1000.00 

250.00 

HEADING LABEL DESCRIPTION 

<D USER INPUT INFORMATION 

GROUP 

MtNIMUM RANGE 

First 20 columns of user-input 
parameter card 

Group nwnbel' 

Mini mum rang~ (nautical miles) 

Fi~re 48, Minimum Range Information Print 

!MIRV PERMITTED CLASSES 

(D l Q) U/1 MISSILE DEFENUED 

3 COMPLEX ~LTIPLE 

HEADING 

(D 

@ 

LABEL 

!MIRV 

PERMITTED CLASSES 

DESCRIPTtou 

MIRV system identilication number 

List of periliitted classes for system 

Figure 49, MlRV Weapon Reatt·iction Information Print 

90 

) 

) 



• 

FLAG RESTR ICTIONS 

Tll l: F·' LL \d\1· 1'; R0LIP~ /\RE RES'l'iUCTED TO THE FOLLOWING FLAGS ( REGI U s· 

{_ 1• .\ 1~.,0 1•1, :.. . ' :. ~ .\!('f' APPEAR, IT I S UNRESTRICTED.) 

~ 
~./ 1 

GRnur 
1- , ·3 - 5 ..__. 

C• 

FLAGS 

2 3 4 

1 0 1 

0 1 1 

1) FLAG values (1-9) 

(J) Group number 

s 

0 

0 

6 7 8 9 

1 0 1 0 

0 1 1 0 

(1) Restriction code: O:disallowed; !=allowed 
(e.g., weapons from group Smay strike 
targets only if their FLAG code is 2,4,6 or 8) 

Figure 50. Flag ReE:triction Infonn •t ion Print 
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COUNTRY CODE RESTRICTIONS 

TI-IE FOLLOWING GROUPS ARE RESTRICTED TO THE FOLLOWING COUNTRY CODES. 

(IF A GROUP DOES ~OT APPEAR, IT IS UNRESTRICTED.) 

~ 
GROUP US 

S 1 

GB 

1 

0 

WG 

1 

1 

PR 

0 

0 

SP 

1 

1 

CA 

1 

0 

Country location codes (CNTRYLOC) 

Group number 

Restriction code: O•disallowed; l•allowed 
(e.g., weapons from group 3 may strike only 
targets with country codes of GB, WG, SP, and CA) 

• 

Figure 51, Country Location Code Restrictions 
Information Print 
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• PRINT NO, 5 

CD 1 (p 2 G) 3 

WTFAC \ 
7,?8011+000 7,?8011+000 7,28011+000 

wTRATE 5 1.nonoo+noo 1,00000+000 1,00000+000 

WTSUH 6 2,00786+002 2,00786+002 2 , 012e1.002 

HEADING LABEL DES CR I PTI ON 

CD 1 

2 

3 

WTFAC 

WTRATE 

WTSUM 

Column for first (shortest) integration 
period 

Column for second integrat i on period 

Column for third (longest) i nte_gration 
period 

Current running target weight in each 
integration period 

Rate of increase of target weights in 
each integration period 

Sum of target weights in each integration 
period 

Figure 52. Print Option 5 - Target 
Weight Information 
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e. Print Option 6 (Basic Target Data) This print displays the 
basic target data prior to the al l ocation of weapons to the 
target. Figure 53 displays this print. 

f. Print Option 7 (Weapon/Target Interaction Data) This print 
displays the basic weapon/target interaction data before 
weapon allocation. Figure 54 displays this print. 

g. Print Options 8, 9, 10. These prints are debug prints des­
cribed in the next section. 

h. Print Option 11 (Initial Values of Lagrange Multipliers). This 
print, available only at the start of the ALLOCATE function, 
ry rints the initial values of the local Lagrange multipliers. 
f igure 55 displays this print. 

i. Print Options 12, 13, 14, 15 These prints are debug prints 
described in the next section. 

j. Print Option 16 (Defended Target Suntnary) This print is a 
standard print described in figure 43. 

k. Print Options 17, 18, 19, 20, 21, 22 These prints are debug 
prints described in the next section. 

1. Print Option 23 (Timing Information) This print displays 
timing data on the processing during the ALWCATE function. 
Figure 56 displays this print. All times are shown in units 
of minutes. In each column there are two rows of times. The 
top tow is the amount of time recorded in the last call to 
the timing subroutihe for this purpose. The second row is the 
sum of the times recorded. 

m. Print Optiort 24 This print is a debug print described in the 
next section, 
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n. Print Option 25 (Inactive Array) This print displays the value 
of the inactive flags during processing. These flags detennine 
which weapons may be a !located to each target. The code f r 
the inactive flags is: 

- 100 Currently on target. 

0 Active. May be allocated to target . 

+100 

2000 

30000 

Inactive. May !!2,t be allocated to target. 

Conditionally active. May be allocated to 
n,eet MINKILL. 

C:mditionally active. May be allocated t 
meet MINKILL. 

Codes 2000 and 30000 are similar but arise at different stages 
of processing in subroutine WAD. Figure 57 displays the for­
mat of this print. 

0 
INACTIVE FLAGS 

-100 0 

HEADING 

CD 

100 2000 30000 100 0 0 

LABEL DESCRIPTION 

INACTIVE FLAG Inactive codes for all groups, 20 group 
per line, ascending order left to right 

Figure 57. Print Option 25--Inactive Array 



o. Print Option 26 (Bomber Penetration Probability) This print 
displays the result~ of the penetration probability calcula­
tions performed by subroutine GETDTA in the first pass. 
Figure 58 displays this print. 

p. Print Options 27, 28. Th~se prints are debug prints described 
in the next section. 

3.5.10 Debug P[i9t1. These print options are used to investigate 
problems which may arise in allocating weapons . Because of the nature 
of these prints, the description of the variables printed is somewhat 
incomplete unless the user becomes familiar wi th the details of program 
ALOC. The last print describ•.!d in this section is obtained if the value 
of the user input parameter I.~TCH is set to 100. 

a. Print Option 8 (Risk Array) Thia print displays the RI, K array 
before the allocation begins on each target. This array con­
tains the eatimates of the cross correlation factors affecting 
weapon effectivene11. Figure S9 displaya the format of this 
print. 

b. Print Option 9 (Marginal Value for Currently Allocated Weapons) 
This print swmnariaes the weapon, assigned to the present tar• 
get and the Ql8rginal values for each. (See print option 22 
for companion print for potential weapon,,) Figure 60 displays 
the format of thi1 print. 

c. Print Option 10 (Weapon Profit and Efficiency Information) Thia 
print di1playa the variable• tranamitted from 1ubroutine WAD to 
1ubroutine STALL, Figure 61 di1play1 the fonnat of thi1 print. 

d. Print Option 12 (Wupon•Target Calculation Synop1i1) This print 
give, a 1ynop1i1 of the actual weapon-target calculation, per• 
formed in ,ubroutine WAD. Figure 62 display■ thi1 print. 

e. Print Option 13 (Payoff Calculation■) Thi• print di1play1 the 
rt1ult1 of the calculation• for pay,>ff for wupon addition and 
deletion. Figure 63 di1play1 the fonaat of thi1 print. 

f. Print Option, 14 and 15 (Potential Weapon Detailed Calculation,) 
TheH printl dhplay the poUr,.tial weapon calculation• 1.n 1ub• 
routine WAD in detail. Print 14 merely provide, the lahel1. 
'Io decruae the running time of program ALOC, the calla for 
the~• print, in 1ubroutine WAD are deactivated. Figure 64 
di1play1 th••• print,. 

g. Print Option, 17 and 18 (Currently Allocated Weapon Detailed 
Calculation,) The,e print• are similar to print, 14 and 15. 
They di1play the s1me calculations only for weapon, currently 
on taraet. The format 11 identical to that ahown in figure 64. 

100 

,I 

• 



Xu

•H

(Q
O
£
0

•H

«
Irf
4J

1
u

I
sA
CM

§
•H
4J
CL
U
4Ja
-H

00
ir»

4>
V4

3.
bu



i

U
C

•H

>s

u
ia
m

I

Im
g

4ie
E
s;

.J



.... 0 ~
 

• 
.a

 

aJ
U

E
N

T
 S

TA
TE

 
J
T

I.
,.

 
CD

 
P

A
S

S
• 

@
 

T
O

I'
~

 T
A

R
G

ET
 

Y
A

U
£ 

IE
SI

D
U

A
L

 
Y

A
U

£ 
aJ

S
T

 
PI

IO
FI

T
 

T
cn

l.
lL

T
 

C
M

JL
T

 
C

T
S

P
IL

L
 

P
IO

O
II

L
T

 

®
 

©
 

©
 

@
 

G
) 

©
 

G
) 

@
 

N
IN

E
R

 O
F 

W
EA

PO
N

S 
i\S

SI
C

N
E

O
 

• 
@

 
«

.J
>

. 
A

cr
 

a
;
 P

A
Y

O
FF

 
.a

G
 a

JS
T

 
1a

G
 

PR
O

FI
T

 
E

F
F

IC
IE

IC
Y

 
IE

N
E

F
IT

 
P

V
a/

0
.0

 
P

P
/'1

1 
P

_
,.

,r
JI

II
E

N
 

@
@

 
SU

RP
W

P 
PE

N
I 

@
 

@
 

H
EA

D
IN

G
 

CD
 

0 G
) 

@
 

G
 

@
 

G
) 

@
 

®
 

@
 

@
 

@
 

@
 

LA
B

EL
 

IT
C

T
 

PA
.'i

S 

@
 

@
 

@
 

D
E

SC
R

IP
T

IO
N

 

T
ar

1
et

 n
ia

b
er

 a
s1

i1
ne

d 
by

 
P

l'
O

I™
 P

LA
N

SE
T 

tb
ab

er
 o

f 
cu

rr
en

t 
p

as
s 

@
 

TO
TA

L 
TA

IIC
ET

 
V

A
U

E
 

O
ri

ai
n

al
 

ta
r1

e
t 

v
al

u
e 

R
ES

ID
U

A
L 

Y
A

U
E

 
R

es
id

ua
l 

ta
ra

e
t 

v
al

u
e 

a
ft

e
r 

-a
p

o
n

 d
e
li

v
e
ri

e
s 

S
u

ll
 o

f 
L

a1
ra

n1
e 

-
1

 ti
p

li
e
rs

 o
f 

a
ss

ip
e
d

 -
a

p
c
ll

lS
 

<X
>S

T 

PR
O

FI
T

 

T
C

llt
U

L
T

 

C
'T

K
IL

T 

C
T

S
P

IL
L

 

PR
()

(M
JL

T
 

C
D

I'
 

p)
 -

@
 

-
@

} 
P

ro
fi

t 

O
ri

ai
n

al
 

ta
ra

e
t 

-.
.l

tl
p

ll
c
it

y
 

O
lr

re
n

t 
ta

ra
e
t 

-.
.l

ti
p

li
c
it

y
 

ll
la

b
er

 o
f 

ta
r1

e
t 

co
ap

on
en

ts
 s

p
il

le
d

 t
h

is
 p

as
s 

N
ua

be
r 

o
f 

ta
ra

e
t 

C
O

ll
p

O
ll
e

n
ts

 
p

ro
ce

ss
ed

 s
o

 f
u

 

N
la

b
tt

 o
f 

w
ea

po
ns

 
a

1
1

ip
a

cl
 t

o
 t

a
ra

a
t 

C
ro

up
·N

ua
be

r 

F
ig

u
re

 6
0

. 
P

ri
n

t 
O

p
ti

o
n

 9
--

M
ar

g
in

al
 V

al
u

e 
fo

r 
C

u
rr

e
n

tl
y

 A
ll

o
c
a
te

d
 W

ea
po

ns
 

(P
a
rt

 
1 

o
f 

2
) 

@
 

@
) 

@
 

@
 



.... j 

@
 

@
 

@
 

@
 

@
 

@
 

@
 

@
 

@
 

@
 

@
 

~
 

AC
T 

NR
G 

PA
YO

FF
 

N
R

G
 
cn

;y
 

,_
G

 P
R

O
FI

T 

EF
FI

C
IE

N
C

Y
 

B
EN

EF
IT

 

P
V

R
/0

.0
 

PP
/D

P 

PR
EM

/D
PR

EN
 

SU
R

PW
P 

PE
N

X
 

---

V
al

ue
 o

f 
in

a
c
ti

v
e
 f

la
g

 

M
ar

gi
n

al
 

p
ay

o
ff

 f
o

r 
th

is
 

w
ea

po
n 

V
al

ue
 o

f 
L

ag
ra

ng
e 

a
u

lt
ip

li
e
r 

fo
r 

th
is

 w
ea

po
n 

M
ar

gi
n

al
 

p
ro

fi
t 
j@

 -
@

l 
W

ea
p

o
n

 
e
ff

ic
ie

n
c
y

 
l@

 /
 

@
l 

P
ro

fi
t 

in
cl

u
d

in
g

 p
re

m
iu

m
 a

nd
 d

am
ag

e 
c
o

n
st

ra
in

ts
 

=
 
0

.0
 
(
~

 v
a
ri

a
b

le
) 

M
od

if
ie

d
 p

ro
fi

t 
( 

@
 

-
@

 
) 

P
re

ai
t.

a 
fo

r 
re

m
ov

in
g 

w
ea

po
n 

E
st

ia
a
te

d
 e

rr
o

r 
in

 n
um

be
r 

o
f 

w
ea

po
n

s 
u

se
d

 

P
en

et
ra

ti
o

n
 p

ro
b

a
b

il
it

y
 

P
re

fe
rr

ed
 p

en
et

ra
ti

o
n

 c
o

rr
id

o
r 

F
ia

u
re

 6
0

. 
(P

a
rt

 2
 o

f 
2)

 

• 



""" 0 V
, 

~
R

O
F

IT
 =

 
(D

 
• 

M
A

X
C

O
S

T 
=(

?)
 

H
EA

D
IN

G
 

©
 

®
 

0 ©
 

®
 

©
 

0 ®
 

@
 

@
 

@
 

@
 

@
 

C
O

S
T

=
 
@

 

P
V

R
M

X
 

=
 
@

 

TP
M

X 
=

 
G

) 
AL

PH
A 

=
 G

) 
M

IN
K

IL
L 

=
 0

 
M

AX
KI

LL
 

=
 

c
®

) 
P

P
M

X
=

@
 

c@
) 

D
P

~
=

@
 

c@
) 

@
 

LA
BE

L 

PR
O

FI
T 

CO
ST

 

TP
M

X 

AL
PH

A 

M
IN

K
IL

L 

M
A

X
K

IL
L 

M
AX

CO
ST

 

P
V

R
M

X
 

PP
M

X 

D
P

~
 

D
ES

C
R

IP
TI

O
N

 

T
o

ta
l 

p
ro

fi
t 

on
 

ta
rg

e
t 

Su
m

 
o

f 
L

ag
ra

ng
e 

a
Jl

ti
p

li
e
rs

 o
f 

w
ea

po
ns

 
al

lo
ca

te
d

 t
h

is
 t

a
rg

e
t 

M
ax

in
um

 p
ro

fi
t 

co
n

si
d

er
in

g
 d

am
ag

e 
c
o

n
st

ra
in

ts
 

C
os

t 
·f

a
c
to

r 
fo

r 
da

m
ag

e 
c
o

n
st

ra
in

ts
 

M
in

im
ua

 d
es

ir
ed

 k
il

l 
p

ro
b

a
b

il
it

y
 

M
ax

ila
Jl

ll 
de

si
re

<
i 

k
il

l 
p

ro
b

a
b

il
it

y
 

M
ax

im
um

 v
al

u
e 

o
f 

w
ea

po
n 

us
ed

 
to

 a
ch

ie
v

e 
M

IN
K

IL
L 

M
ax

ila
JJ

I 
v

al
u

e 
o

f 
m

o
d

if
ie

d
 e

ff
ic

ie
n

c
y

, 
PV

R 

G
ro

up
 n

tm
be

r 
w

hi
ch

 
re

su
lt

s 
in

 r
V

RM
X

, 
(IP

V
RM

X
) 

M
ax

ila
U

I 
p

ro
fi

t 
v

al
u

e 
fo

r 
ad

d
in

g
 w

ea
po

n 

G
co

up
 n

lll
lb

er
 w

hi
ch

 
re

su
lt

s 
in

 P
PM

X
, 

(I
~P

M
X)

 

M
ax

im
um

 p
ro

fi
t 

ga
in

ed
 

fo
r 

d
e
le

ti
n

g
 w

ea
po

n 

G
ro

up
 n

ua
be

r 
w

hi
ch

 r
e
su

lt
s 

in
 D

P
~

, 
(ID

PM
N

) 

F
ig

u
re

 6
1

. 
P

ri
n

t 
O

p
ti

o
n

 
10

--
W

ea
po

n 
P

ro
fi

t 
an

d 
E

ff
ic

ie
~

c
y

 I
n

fo
rm

at
io

n
 



NUM .. CD NTOA = @ WAOOP =@ NW=© G=@ 

NWP 

VAL 

M =@ 
V 

s 
vs 
V&N 

~ 

SIG 

VT • @ 

N= @-t 

G)-4 
@-4 

(@-4 
@-4 
@4 
@--t 
(!9-4 
@-4 

rtau,, 62, Print Opttpn l2~i-Weapon T1i1et 
Cal~"l~tton 1,-op•i• 
(l'•i-t 1 pf I) 

106 

I 



.... 0 ....,
 

H
EA

D
IN

G
 

CD
 

@
 

G
) 

@
 

®
 

©
 

G
) ®
 

@
 

®
 

@
 

@
 

@
 

®
 

@
 

@
 

LA
BE

L 

N
U

M
 

N
TO

A
 

W
AO

OP
 

NW
 

G
 

N
 NW

P 

VA
L 

M
 

V
 s vs
 

'J
S

N
 

M
Ii 

SI
G

 

vr
 

D
E.

5C
R

IP
TI

O
N

 

N
um

be
r 

o
f 

w
ea

po
ns

 
c
u

rr
e
n

tl
y

 a
ll

o
c
a
te

d
 t

o
 
ta

rg
e
t 

N
um

be
r 

o
f 

ti
m

e 
o

f 
a
rr

iv
al

 
b

in
s 

O
p

er
at

io
n

 c
od

e 
fo

r 
su

b
ro

u
ti

n
e 

W
AD

 

G
ro

up
 n

um
be

r 
to

 b
e 

d
e
le

te
d

 

G
ro

up
 

nu
m

be
r 

to
 b

e 
ad

de
d 

In
de

x 
to

 t
im

e 
o

f 
a
rr

iv
a
l 

b
in

 

N
um

be
r 

o
f 

w
ea

po
ns

 
in

 e
ac

h
 b

in
 

V
al

ue
 a

t 
ri

sk
 

in
 e

ac
h

 b
in

 

In
de

x 
to

 h
ar

d
n

es
s 

co
m

po
ne

nt
 

V
al

ue
 a

t 
ri

sk
 

in
 t

h
is

 
co

m
po

ne
nt

 
in

 t
h

is
 b

in
 

S
u

rv
iv

al
 p

ro
b

ab
il

it
y

 i
n

 t
h

is
 

co
m

po
ne

nt
 

in
 
th

is
 b

in
 

P
ro

d
u

ct
 o

f 
@

 
an

d 
@

 
N

or
m

al
iz

ed
 

@
 

M
od

if
ie

d 
su

m
 
o

f 
m

ea
n 

k
il

l 
fa

c
to

rs
 

M
od

if
ie

d 
su

m
 o

f 
k

il
l 

fa
c
to

r 
v

ar
ia

n
ce

s 

R
es

id
u

al
 

ta
rg

e
t 

v
al

u
e 

F
ig

u
re

 
6

2
. 

(P
a
rt

 
2 

o
f 

2
) 



M
=

 
©

 
G

 

0 
IT

O
A

 

0 
IA

DD
TO

A 
VT

P 

0 
®

 
PR

E
M

I~
 

©
 

D
SI

G
 

0 
SI

G
P 

®
 

N
 
=

 
®

-+
 

H
EA

D
IN

G
 

LA
BE

L 
D

ES
C

R
IP

TI
O

N
 

©
 

M
 

In
de

x 
to

 h
ar

d
n

es
s 

co
m

po
ne

nt
 

@
 

G
 

G
ro

up
 1

11
.a

be
r 

(!
) 

IT
O

A 
In

de
x 

to
 t

ia
e
 o

f 
a
rr

iv
a
l 

b
in

 
~
 

I 
©

 
IA

DD
TO

A 
s 

1 
if

 n
ew

 
ti

a
e
 o

f 
a
rr

iv
a
l 

b
in

 r
eq

u
ir

ed
 

0 0
0

 

®
 

V
TP

 
R

es
id

u
al

 
ta

rg
et

 v
al

u
e 

if
 w

ea
po

n 
ad

de
d 

©
 

PR
E

M
I~

 
W

ea
pa

n 
p

re
a

iu
a

 

(z
) 

D
SI

G
 

W
ea

po
n 

va
.ri

a
n

ce
 c

o
n

tr
ib

u
ti

o
n

 

@
 

SI
G

P 
In

cr
ea

se
 
in

 v
a

ri
a

n
ce

 
fo

r 
b

in
 
if

 w
ea

po
n 

ad
de

d 

(!
) 

N
 

In
de

x 
to

 t
i
■
e
 
o

f 
a
rr

iv
a
l 

b
in

s 

F
ig

u
re

 6
3

. 
P

ri
n

t 
O

p
ti

o
n

 1
3

--
P

ay
o

ff
 C

a
lc

u
la

ti
o

n
s 

• 
'-



• G J N XMU SIG SJGP Sl VSNl 

CD @ @ © ® @ (J; ® 

HEADING LABEL DESCRIPTION 

CD G Group number 

@ J Hardness component 

@ N Time of arrival bin index 

© XMU Sum of kill factor means 

© SIG Sum of kill factor variances 

© SIGP Addition to variance factor 

(j) Sl Target survival probability 

® VSNl ~dified target survival 
probability 

Figure 64. Print Options 14 and 15--Potential 
Weapon Detailed Calculations 
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h. Print Opt ion 19 (Planning Factors for Terminal BMD Targets) This 
print summari zes the planning factors for targets with terminal 
balli s tic mi ss ile defenses (BMD). Figure 65 displays the fonnat 
of this print. 

i, Print Option 20 (WADOlIT Sul'IITlary) This print su1I1Mrizes the 
variables output by subroutine WADOUT. Figure 66 displays this 
print. 

j. Print Option 21 (Allocation Error Estimates) This print lists 
all the allocation error estimates (ALLEREST ) . Figure 67 dis­
plays this print. 

k. Print Option 22 (Marginal Value of Petential Weapons) This 
print swmnarizes the data on marginal payoffs for weapons which 
may be added to the target. The resulting decision by subrou• 
tine STALL is also printed. This print is a comparison to 
print option 9. Figure 68 displays print option 22; figure 69 
shows STALL decision messages. 

1. Print Option 24 (Termination Control) This print terminates 
the run with the message "RBlUESTED DUMP." The run aborts 
and the operating system gives a memory dump. 

m. Print Option 27 (Missile Rate of Return) This print displays 
the best rate of return achieved by any missile in the compu­
tations by subroutine DEFALOC. Figure 70 displays this print. 

n. Print Option 28 (Terminal BMD Target Allocation) This print 
displays the allocation to a target with terminal balli1tic 
missile defenses (BHD) and the resulting target residual value 
as computed by subroutine RESVAL. Figure 71 displays this 
print. 
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CD 

HEADING 

CD 
Q) 
G) 

0 

® 
® 

PREMIUM( I) NWHD(KK) NTDEC(KK) vro LAM(I) 

@ @ @ ® © 

LABEL DESCRIPTION 

I Group number 

PREMIUM(!) Pr mium for weapon 

NWHD(KK) Number of warheads per weapon 

NTDEC(KK) Number of terminal decoys per 
weapon 

vro Original target value 

LAM(I) Lagrange multiplier for weapo11 

Figure 65. Print Option 19--Planning 
Factors-tenninal BMD Targets 
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PAYOFF COST PROFIT SUMP~EM TBENEFIT PPMX TP~tX DPMN 

HEADING 

CD 
0 

Ci) 

® 

LABEL 

PAYOFF 

COST 

PROFtT 

SlJMPREM 

TBENEFiT 

PPMX 

DESCRIPTION 

Value destroyed on target 

Sum of Lagrange multipliers of weapons 
on target 

CD-@ 

Cumulative premiums for all targets 

Total benefit this target 

Maximllffl marginal profit of potential 
weapotis 

Maxiintim margirial prbfit yet encountered 

Maximum ~rofit for weapon deletion 

Figute 66. Ptint Option 20--wADOtrr SUl'llilary 
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LA 

HEADING 

RUNSUM ---------- ALLEREST 
--...--------

LABEL 

LA 

RUNSUM 

RUNSUM 

RUNSUM 

© 

ALLEREST ! 
ALLEREST 

ALLEREST 

(j) ® 

DESCRIPTION 

Local multiplier index (attribute) 

Lagrange multiplier for this index 

Running sum of 
pro~uct of 
target weight 
and number 
of weapons 
allocated 

Esti ,!late of 
erro·:.- in 
allocation rate 

first integration period 

second integration period 

third integration period 

l 
first integration period 

second integration period 

third integration period 

Figure 67. Print Option 21--Allocation Error Estimates 
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POTENTIAL Wl:APONS 

GROUP ACT MRG PAYOFF MRG COST MRG Pl{OFIT EFFICIENCY BENEFI T 

1 0 Q) © ® ® (j) 

PVRIO.O PP/DP PREM/DPREM SURPWP PENX 

® ® @ @ @ @ 

DECISION MADE NEAR STALPRIN : @ @ 

HEADING LABEL 

GROUP 

ACT 

MRG PAYOFF 

MRG COST 

MRG PROFIT 

EFFICIENCY 

BENEFIT 

PVR/0,0 

PP/DP 

PREM/DPREM 

SURPWP 

PENX 

STALPRIN 

DESCRIPTION 

Group number 

Value of inactive flag 

Marginal payoff for weapon 

Value of Lagrange multiplier for weapon 

Marginal profit ( G) - © ) 
Weapon efficiency ( @ / © ) 
Profit including premium and damage 
cortstraints 

(PVR) modified efficiency 

(PP) perceived profit cG) - ©l 
(PREM) weapon premium for addin~ weapon 

Estimated error in number of weapons used 

Weapon penetration probability 

Preferred penetration corridor 

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) 

Fil\lr• 68. Print Optioh 22-4Marginal Value of Potential Weapons 
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1. ADD G) 

2. DELETE 0 
3. RECALL PRIOR ALLOCATION 

4. TERMINATE STALL ALLOCATION 

MESSAGE DESCRIPTION 

1. 

2. 

3. 

4. 

Add weapon from ~roup (D 
Delete weapon from group @ 
Restore previous allocation. Used 
only on verification pass when 
!VERIFY = 2 

Return with current allocation 

Figure 69. Messages of Decision by Subroutine STALL 
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RATM = CD 

HEADING LABEL DESCRIPTION 

(D RATM Best rate of return for missile 

Figure 70. Print Option 27--Missile Rate of Return 

IN RESVAL vrD 

0 WEAP~S 
• • • • • • 

HEADING LABEL 

vro 

• CD 
OF TYPE G) 

• • • 
• • • 
• • • 

DESCRIPTIC1' 

Residual target value fot following 
allocation 

Nuaber of weapons assigned froa 
group @ 

Group nUlll>er 

U6· 

) 

• 
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o. Print Opti n 29 (Salvoed Group Information) This print displays 
t he La3r:1r1 •e multiplier (for the first salvo), the balance para­
me ter, a nd number of weapons overallocated fr)m each sa lvo for 
missi le groups with a launch interval. Exactly allocated sal­
voes have zero entries, underallocated salvoes have negative 
entries , and overallocated salvoes have positive entries (an 
entry of - 3 means the salvo is underallocated by 3 weapons). 
Figure 72 displays this print. 

'J'AKC.E'J' IH.illl:EI{ ))l,0 

ll /\l./1: :cE OHIG1 i:.\ J. 0--· SALVO 
Gl :OUP P !'.!: :.:-li.T L I< LAfD\l >A 1 2 3 4 24 

G) 
1 CD .95 
2 .90 

llEAIH 1;G 

G) 

0 . 003] l♦ ~ 
.004.2 

lAJiEL 

TARGET Ntn-tBER 

SALVO 

GROUP 

BALAHCE PARAHETER 

OIUGINAL LAfllHlA 

0 
1 2 1 
0 3 8 

Target number as assigned by 
PLA.~SCT 

Group number 

Balance parcmctcr (P) 

Multiplier for first salvo 

Nur,,hcr of weapoils a] 1 oc~Led 

0 
0 

in each salvo for each salvoed 
&rouo 

Figure 72. Print Option 29-Salvoed 
Group Information 
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p. Print Option 30 (Bomber Payload Indicators) This print displays 

the average value destroyed (excluding 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 

gravity bombs or ASMs on each target. Figure 73 displays this • 

print. 

GROUP AVDE FASM ISETPAY EXPASM 

(D 2 ®o.n2 
3 0.591 

• 

HEADING 

CD 

G) 

G) 

© 

G) 

00.010 ©1 Q)0.500 

0.110 0 0.100 

1t\lli DESCRIPTION 

GROUP Group number (Only bomber groups are 

printed) 

AVDE Ab1olute average difference in value 

destroyed between ASM and bomb 

FASM Fraction of currently allocated weapons 

group which are ASMI 

ISETPAY Payload indicator for next target to be 

proce11ed. Zero for aravity bomb u1e; 

one for ASM uae 

ElPASM Actual fraction of weapons in the group 

which are ASMI 

Figure 73. Prlnt Option 30 - Bomber 
Payload lncli~ators 
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!MATCH - Target Va lue Ca lcu l a t ions for MINKILL/MAXKILL 

Thi s pr in t is produc d on every tar ge t if t he value of the user inpu t 

parameter IMATCH is set equa l to 100. Fi gur e 74 di sp lays thi s pr i nt . 

vro G) vr @ vrzo @ IFLGMN @ IFLGMX ® SVTMIN @ 

VTMAX (j) VI'MIN @ VI'MAX @ ALPHA @ 

HEADING 

(z) 

LABEL 

vro 

vr 

vrzo 

IFLG~ 

IFLGMX 

SVTMIN 

SVTMAX 

VI'MIN 

VTMAX 

ALPHA 

DESCRIPTION 

Original target value 

Residual value 

Residual value ignoring time dependence 

Flag showing achievement of MAXKILL 

Flag showing achievement of MINKTLL 

Minimum allowed residual target value 
ignoring time dependence of value 

Maximum allowed residual target value 
ignoring time dependence of value 

Minimum allowed residual target value 
considering time dependence of value 

Maxinum allowed residual target value 
considering time dependence of value 

Cost factor used to achieve MINKILL 

Figure 74. !MATCH Print--Target Value Calculations 
for MINKILL/MAXKILL 
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3*5.11 Error Messages. During a run of program ALOC, error messages 
may emanate from several sources and are characterized below. Those 
messages which signal file input/output problems (except on the weapon- 
target interaction files) are discussed elsewhere under the Filehandler.

The error messages for the Control Program are shown in figure 75.

1. TOONG BASFILE FORMAT. REQUESTED Q GOT @
The program expects a BASFILE with format indicator 0. 
The BASFILE used has format indicator The job will 
stop. To rerun, use a BASFILE of the correct format.

2. ERROR IN RUN TYPE
The user input cards request an unrecognized function. 
The job will stop. Rerun job with corrected function 
request.

Figure 75. Control Program Error Messages

The error messages for the ALLOCAtE Function are shown in figure 76.

1. UNABLE TO DECIPHER VARIABLE NAME (T). INPUT REQUEST IGNORED 
A user ^put parameter card requests a change to a variable 
named (I). The program is unable to locate a variable by 
that name and ignores the request. Correct parameter 
spelling and rerun.

2i TOO many print REQUESTS. ONLY FIRST 40 PROCESSED.
More than 40 print requests were input on user-input para­

meter cards. Only first 40 are processed. Remainder arfe 
ignored;

3; PRINT REQUEST NUMBER (T) IS OUT OF RANGE. REQUEST IGNORED; 
t^r input parameter cards have requested a print code of 
d). This invalid code is ignored. All further information 
for this request is also ignored.

Figure 76; ALLOCATE Function Error Messages (Part 1 of 4)
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4. FIXED ASSIGNMENT HEQUEST NOT HONORED FOR GROUP (D ON TARGET 
DESIG = Q) - lNDEXNO = G) - TAHGl:.i NO. = @ 
TARGET NO. = @ 
PROBLEM IS G) 
The user has requested a fix ed assignment of a weap n f rom 
group (D to a target with designator code @, index num­
ber Q), and target number @. The request cannot be 
honored and the weapon is not allocated at all (to any tar­
get). The reason for not honoring the requ est is given in 
~- The reasons are as follows: 

• CNTRYL 
• FLAG 
• MINRAN 
• MIRV 
• NAVAL 

• PENETR 

• RANGE 

• VAUJE = 0 --

Restriction by country code (LOCREST option) 
Restriction by flag code (FLAGREST option) 
Restriction by minimum range (MINRANGE option) 
Restriction of MIRV weapons (MIRVREST option) 
Restri _ticn of weapons with PKNAV = 0 to tar­
gets to class NAVAL and vice versa 
Inadequate capability to penetrate to the 
target 
Inadequate range to reach the target (possibly 
RANGEl-tOD option) 
The target has zero value at the weapon time 
of arrival. (Data base entry or possibly 
VALUEl-tOD option of program PREPALOC.) 

5. LOOP = © 
In this message (D is the total number of targets encountered 
so far on which more than 100 weapon addition or deletion 
operations (IOP) were required before subrotuine STALL ter­
minated the allocation process. Once this condition occurs, 
this message is printed as every succeeding target is pro­
cessed. On each target with more than 100 weapon addition or 
deletion operations, the value of (D is incremented by one. 
This message is for information only; no user action is 
required. 

6. MINK!LL NOT ACHIEVED 
The required minimum probability of target destruction was 
not achieved on the preceding target. The program continues 
after achieving the maximum possible damage within weapon 
number and cost limitations. This message is for informa­
tion only; no user action is required. 

7. TARGET (D MINKILL REQUIRES TOO MANY WEAPONS 
On target with target number (D, a target with terminal 
ballistic missile defenses, the required minimum target 
destriction probability cannot be achieved after an allo­
cation of 40% of the total missile force that can reach thiu 
target. The program continues using the allocation of 40% 
of each missile group that can be allocated to this target. 
Thi~ message is for information only; no user action is 
requited. 

Figure 76. (Part 2 of 4) 
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8. EXCESSIV E GROUP ATTRIBUTES 

The sum of the number of groups, the number of co1m1and and 

control regions, the number of weapon classes, the number 

of weapon types and the number of alert status exceeds 308. 

The program stops without allocating weapons. The plan must 

be redesigned to decrease this sum. 

9. TARGET (!) HAS MORE THAN 30 WEAPONS FIXED 
The user has requested fixed assignment of more than 30 wea­

pons on target number (D. This target does not have terminal 

ballistic missile defenses and only the first 30 weapons ~re 

fixed to the target. The remainin3 requests for this target 

are ignored. 

10. UNSATISFACTORY PROGRESS. RUN 1.ERMINATED 
After three full passes through the target list the value of 

PROGRESS is less than 0.75. The probability that the allo­

cation process will converge to the correct atockpile at this 

point is very low. The job ia therefore 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 if the desired value, are bP.ing used. 

If a run of this function with !ll. default u1er input para­

meter, doe, not remove thia problem, con1ult a m£intenance 

progrumer. 

11. DISK SPACE UNAVAILABLE. EXECUTION TERMINATED 

Not enough space to ~pen a WPNTGl' file; rerun the job. 

12. (D ERROR ON WF.APON-TARGET INIERACTION FILE 
NO, @ NAMED (D 
5 REWRITES WILL BE ATT91PIED 
An error has occurred in writi~ the weapon-target interaction 

scratch file number @ named ~. The error (shown by (D ) 
i• either PARITY or EOF (end-of-file encountered), The pro­

gram will attampt to rewrite the information 5 times. If all 

~~ts111lpl1 are un1uccessful the job wi ll abort. 

13. IRRECOVERABLE 1/0 ERROR ON DISK, JOB TERMINATED 

The program is unable to read or write information on one of 

the weapon taraet interaction disk files. The job is termin­

ated with a memory dump. 

14. PARITY ERROR ON WEAPON-TARGET INIERACTION FILE 

NO. (D NAMED m 
3 RERF.ADS WILL TE ATT91PIED 

Figure 76. (Port 3 of 4) 
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14. (cont . ) 
A read par i t y error was encount red on the weapon-target 
interaction file nurr,)er (D named @. If 3 more read 
attempt s are unsucc ~ssful, the job will abort. 

15 . Ba-1BER FROM GROUP (D CANNCYr BE FIXED IN A MISSILE 
SATURATION ATTACK ON TARGET @ - INDEX = (D TARGET © 
The user has fixed a bomber weapon from group (D on a target 
where he has fixed more than 30 weapons. The only case where 
an excess of 30 weapons is allowed is a missile saturation 
attack on a target with tenninal ballistic missile defenses. 
The fix request for this bomber weapon is ignored and pro­
cessing proceeds. The target name is displayed as ®; the 
index number as (D ; the target number as @). 

16. SALVO PROBUl1 FOR GROUP = (D IOPI' = @ NUM "" (D ISALIN = © 
IDIFF = @ ITD1P = @ ITGT = (z) 
During updating of the stockpile of weapons for a salvoed 
-

1 Jsile group, one of two problems has occurred: 

o If ISALIN @)is negative, then subroutine ADDSAL was 
called with a negative salvo number. 

o If ITD1P @)is greater than 255, then the salvo stockpile 
counter has overflowed. 

In both cases, consult a maintenance programner. Identifica­
tion of the printed variables is as follows: (Dis the group 
number, @ is the ADDSAL option (3 for weapon addition, 4 
for weapon deletion), @is the number of weap~ns currently 
all cated to the target, (4) is the salvo number, G) is the 
number of weapons to be added or deleted, @ · is the salvo 
stockpile counter, and (v is the target number as assigned 
by program PI.ANSET. 

Figure 76. (Part 4 of 4) 
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There are no messa ges for the following functions: 

a. RANGEMOD 
b. MINRANGE 
c. MIRVREST 
d. PUNCH 

The error message for the FLAGREST Function is shown ifl figure 77. 

1. (!) tS AN INVALID GROUP NUMBER. REQUEST. IGNORED 
A user-input parameter card has reques Gd a restriction on 
group (D. This number is invalid and the request is 

ignored. Correct card and rerun job. 

Figure 77. FLAGREST Function Error Measage 

The error messages for the LOCREST Function are shown in figure 78. 

1. See error mes sage 1. of FIAGREST Option 
2. THERE 19 NO OOUNIRY CODE (D IN THIS TARGET SET. 

R~UEST IGNORED. 
A u1er•input parameter card ha1 requested a restriction 
according to country code (D . Since this code does not 
occur on the TGTFILE, the request is ignored. Correct 
1pelling of country code and rerun job. 

Pi1ute 78. LOCUST Function Error Mei1age1 

The error •11a1• for the READMUL Function is shown in figure 79. 

1. UHliOOGMIZID AffllllJTE IWil - CilD IGNOIED ~ , • 
The u1er-tnput par•eter card printed il■lediately pre{"'W 
ceding this ■esaase does not have an acceptable attrilillltat: 
name (ALL, CLASS, UGION, TTP!, OTBD, or GROUP) . T~ • 
paramebr card ia. ignored. Correct card and rerun. ._ .,., 

Ftpre 79. ,,._- Function Error lleasage 
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SECTION 4. PROGRAM EVA LALOC 

4.1 Purpose 

The purpose of program EVALALOC is to summarize the planned allocation 
of weapons to targets and provide an expected-value estimate of the 
results. Provision is also included to evaluate the allocation for 
variations in values of selected parameters assoc i ated with the weapons 
and targets. 

4.2 Concept of Use 

EVALALOC may be run at two stages of plan development, immediately 
after program ALOC or immediatPly after program PLANOUT. If run after 
ALOC the analysis of aim point offsets is not included in the evaluation 
since the desired ground zeros (DG~s for complex targets) are not known 
at this stage of processing (these DGZs are established by program 
ALOCOUT). The evaluation of EVALALOC, therefore, is an upper limit 
estimate which assumes that each target element in a complex is directly 
targeted. When run after PLANOUT, however, weapon aim point offsets are 
available from the PLANTAPE and are included in the expected-value 
computations. 

EVALALOC processes the targets one at a time. For each target (or tar­
get element of a complex target), the weapons assigned are read in and 
ordered by time of arrival. Surviving target values are calculated, 
utilizing the same damage functions used in program ALOC (subroutine 
WAD), except that correlations are ignored. 

After the survival probability for each 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. 

The initial pass over the target system always produces an evaluation 
based on the same weapon and target parameters used in program ALOC. 
Subsequent passes may be made to investigate the sensitivity of the 
results to changes in the weapon and/or target parameters. 

4.3 File Utilization 

EVALALOC can be used to evaluate the weapon allocation produced in 
plan generation at two different stages of plan development. In both 
modes of operation, i.e., executed after ALOC or PLANOUT, the BASFILE is 
used to obtain basic weapon and target parameters. The weapon alloca­
tion data is obtained from the ALOCTAR file or the PLANTAPE 
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depending on the mocle of operati on. No output files are produced by 

EVALALOC, since it s so le function is to produce summaries of data evalu­

ating the weapon-allocation. 

Figure 80 illustrates file usage by !VALALOC when it is run after pro­

gram ALOC. EVAU.LOC obtains the weapon allocation data from the Al.OCTAR 

file prepared by program AI.OC. It processes the data in target order as 

it is arranged on the file. During the processing, one scratch file is 

written and later used by subroutiue TGTMODIF for target parameter modi­

fications. This scratch file contains the unmodified weapon parameters 

corresponding to each target, and the data from it are used whan the 

penetration probabilities for specified targets and weapons are to be 

modified. 

BASF ILE 
8 

ALOCTAR 
4 

' 
' ' EVALALOC SCRATCH 

~ ,,, ,,, 
/ 

Figure 80. File Utilization: Operation 
of EVAIALOC After ALOC 

25 

Figure 81 illustrates file usage by EVALALOC when it is run ilmnediately 

after program PWOUT. During this stage of operation, it u■es the 

PLANTAPE as the source for the weapon allocation data and the ALOCIAR 

file to obtain the arrays of weapon data not relevant to the specific 

~llocation for uch target. Since the PLANTAPE 11 organi&ed in weapon 

group order instead of target order, the tape must be sorted prior to 

processing. Two ■cratch file• are u1ed to perform this 1ort. The 
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final sorted data .i re merged with weapon data from the ALOCTAR fil e and 

are written onto one of t hese two files. This file is then used by 

E ALALOC in its evalu,1ti on of the weapon allocation . 

BASFILE 
8 

SCRATCH 

' 
25 

' ' 
/ 

--J 
/ 

ALOCTAR EVALALOC r 4 

' / 
/ 

/ SCRATCH ,, 
26 

Figure 81. File Utilization: Operation of EVALALOC After PLANOUT 

Filehandler buf fer utilization in EVALALOC is shown in figure 82 for 

operation after ALOC, and in figure 83 for operation after PLANOUT. 

FILE NAME BUFFER NUMBER (LUN) 

BASFILE 8 

ALOCTAR 4 

SCRATCH 25 

Figure 82. EVALALOC Filehandler Buffer Utilization -

Operation After ALOC 
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FILE NAME BUFFER NUMBER 

BASFILE 8 

ALOCTAR 4 

PLANTAPE 3 

SCRATCH 25 

SCRATCH 26 

Figure 83. EVALALOC Filehandler Buffer Utilization -
Operation After PLANOUT 

4.4 Input 

When program EVALALOC is run after ALOC, the input files are the 

BASFILE prepared by program PREPALOC and the ALOCTAR file prepared by 

program ALOC. When run after program PLANOUT, the input files are the 

BASFILE, the PLANTAPE produced by program PLANOUT, and the ALOCTAR file. 

In addition to the option of running EVALALOC at two stages of plan 

developmen,t, the user may exercise two additional options. The first 

is a print control option which, allows the user to specify the number of 

targets for which detailed information is to be printed. The second is 

a parameter modification option which allows the user to evaluate the 

sensitivity oii the allocaUon 1/plan· to variations in the values of 

certain pamametera vhi'ch desc11ibe the weapon:1 and targets. 

In addition. to . the parameters required to· exArcise the above options, 

the user must specify: 

a. The pi:obabUi.ty of· a refueHng abort. 11th parameter i8 

r.equired when EVALALOC is run after PLANOUT. At this stage of 
~lan development an alternate mission exists for each bomber 

scheduled· for refueling. Using this parameter, EVALALOC 
determines the success. or failure of the refueUng event. If 

successful, the weapons aaaociat'ed with the primary miHion are 

considered in the evaluat'ion. If· unsucceHful', i'.e., an abom 

oocu~, . the we.pons aaaociated 1 with , the alternate bomber plaa­

are evaluated 

b. The probability of a terminal defenae antiballi•tic ·missile 
killing a penetrating offenaive mh•ile. 
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J c. The form of damage assessment law (exponential or square 
root) to be used i n evaluating area type targets. 

Excluding the weapon and target parameter modifications, the above 

parameters are input to EVALALOC on the general control card described 

in figure 84. (This i s the first input data card.) Then the r1ra­

meter modification cards are organized in "sets" as described below. 

Data for weapon modifications must be input first. 

4.4.1 Weapon Parameter Modification (WPNMODIF) Cards. The user may 

modify certain weapon attributes for one or more weapon types. Four 

weapon attributes may be modified: reliability (REL),* circular error 

probability (CEP),* the probability of destruction before launch 

(DBL), and weapon yield (YIELD). As indicated in figure 118, the 

weapon type to be modified is entered in word one. The user may input 

either a specific weapon type (e.g., B-52F) or he may input ALLWPN 

(all weapons in the plan), BOMBER, MISSIL, or GROUP (indicating the 

modifications are to be implemented by weapon group). In word two, 

the name of the attribute to be modi f ied, e.g., REL, is punched. Word 

three contains the factor by which t he data base value of this para­

meter is to be multiplied. If appliceble, word four reflects the 

number of the weapon group to which this modification applies. 

Only one modification may be made per card, but there is no limit on 

the number of cards which may be entered. The WPNMODIF card set is 

terminated by placing a blank card at the end of the desired modifica­

tions. If no weapon modifications are desired, a blank card must 

still be included. In the example shown in figure 85, all of the 

weapons from Group 4 will have their DBL multiplied by 2.0 

4.4.2 Target Parameter Modification (TGTMODIF) Cards. The user has 

the option of altering certain target attributes for specified target 

types via target parameter modification cards. The attributes which 

he may change are the first time at which the target changes value 

rapidly (TAU(l)), the hardness of the first component (H(l)), the 

original value of the first hardness component (VO(l)), the fraction of 

target value remaining in the first time period (FVAL(l)), and the 

weapon penetration probability for a target (PEN), as shown in figure 

86. 

*For bomber weapons, change to reliability REL affects the vehicle 

reliability only. ASM reliability (for the ASM only) remains constant. 

For bomber weapons change to delivery error CEP effects gravity bombs 

only. 
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Al indicated in figure 86, the target type to be modified is indicated 

in word one, This may be either ALLTGT or a specific type name such 

as HAWK or BEAR. In word two is the attribute to be modified H(l), 

VO(l), TAU(l), FVAL(l), or PEN. Word three contains a multiplicative 

factor used to modify the target attribute, If the target attribute 

to be modified ii PEN, the next four words (10 column■ each) contain 

the weapon types to which this modification applies (format 4 (A6, 4X)), 

The words ALLWPN, BOMBER, or MISSIL may b~ used as the first word in 

place of a specific type name, in which ~ase no other type name■ will be 

read from this card, In the example shown in figure 86 (for all 

targets), TAU(l) will be multiplied by 0.5. A blank card is used to 

terminate the 1et. If no target modification■ are deaired, the blank 

card muat still be included, 

4.4.3 Card Sequence, The uaer creates an input data deck for EVALALOC 

consisting of three types of cards. The first is the General Control 

Card, This is followed by one or more Weapon Parameter Modification 

Cards if he desires to modify any of thoae parameters. Otherwise, the 

second card is a blank card which causes EVALALOC to consider target 

parameter modifications, or it contain• RETURN in columns 1-6 to 

indicate that weapon or target modifications are not deaired, In the 

caae where there are weapon parameter modification cards, a blank card 

follow■ the last modification card. Finally, the uaer specifies his 

target parameter modification■ on the correaponding card■. Following 

theae card■, if there are any, a blank card must be inaerted to indicate 

the end of a aerie■ of changes to be conaidered in reevaluating the J 

plan. The user input■ a complete 1erie1 of the above cards except for 

the General Control Card for each deaired plan reevaluation. When the 

complete 1erie1 of weapon and target modifications have been made for 

one 1et of general control parameter■ given on the General Control 

·card, the uaer muat place a RETURN card at the end of the deck. If 

further modification■ with a new aet of general control parameter■ are 

der.ired, a new General Control Card 11 inaerted in the deck and this is 

followed by the appropriate series of modification card 1et1. If not, 

a negative integer 11 inaerted in column■ 1-10 of the General Control 

Card. Thia cauaes the run to terminate. 

4.5 Output. 

The 1tandard output produced by program EVALALOC is of four types. 

First, print ■ are automatically made of the input parameter■ from the 

General Control Card. Second, a Sample Target List is printed which 

1hov1 the weapon■ delivered and resulting target damage for the number 

of taraets (ITGTMAX) indicated on the General Control Card. Third, 

1ix 1uaurie1 reflecting the expected value reaults of the planned 

allocation are printed. (Only one of theae 1u111D&ries, the Target 

Destruction SU111Ury, 11 provided when the plan is reevaluated using 

modified parameters . ) Fourth, when the plan ia eval uated uaing modifi-
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cations of weapon and/or target parame~~ ~s , user-input cards containing 

the modification data are printed. These outputs are described more 

fully below. 

4.5.1 General Control Card Parameters. The initial print i reflect the 

parameter values as read in from the General Control Card. Examples of 

these prints are shown in figure 87. 

ON THIS RUN THE PROBABILITY OF REFUELING ABORT IS -0.000000 

DAMAGE LAW OPTION IS THE SQUAREROOT LAW 

THE TERMINAL MISSILE INTERCEPTORS HAVE PK c 0.950000 

Figure 87. EVALALOC General Control Card Print 

4.5.2 Sample Target List. This print (figure 88) is produced for the 

number of targets indicated on the general control card. This detailed 

li1ting is followed by a print which indicates how many targets are 

involved in the evaluation being performed by EVALALOC. An exerpt of 

this print is as follows: 

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

ARE LEFT ALONE 

When run after program PLAN0UT the number of targets is the number of 

1imple, complex and elements of multiple targets. When run after pro­

gram ALOC the number of targets is the sum of the number of simple, 

complex and multiple targets. 

4.5.3 Target Destruction SU11111ary, Thia table suunarizes the expected 

target value destroyed as a result of the planned attack (Allocation). 

The 1uanary, figure 89, 1hows "real estate" and "QUICK value" destroyed. 

The former term used to identify the expected target value which would 

be destroyed a11uming target value is not time dependent; i.e., does not 

degrade over time. "QUICK value" destruction data reflectl the time­

sensitivity of target value as defined in the data base. Th•·i 1uumary 

1hows the total expected target value destroyed and the value de1troyed 

for each target type (attribute TYPE) within each target clas1 (at­

tribute CLASS). In addition, the table provides data on the weapon 

megatonnage (1cheduled and expected to be delivered) which produced 

the reported target destruction. 'ftle Target Destruction 1u111118ry 11 

provided for the initial evaluation . and for each re-evaluation of the 

plan. 
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4.5.4 Schedule of Weapons Allocated. This summary depicts the number o 

of weapons of each 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) SLBM - submarine-launched ballistic missiles, (4) 

ICBM - intercontinental ballistic missiles, (5) TACTICAL BOMBERS, (6) 

MRBM - medium range ballistic missiles, and (7) IRBM - intermediate 

range ballistic missiles (see figure 126). This sunmary and the 

remaining sutmnaries described below are printed only after the first pas 

pass through EVALALOC and is found after the first "SAMPLE TARGET LIST" 

print. Any weapon category not listed here will be included under 

category ICBM. 

Some entries in this schedule show allocation of fractional weapons 

(see figure 90). This circumstance arises when weapons are allocated 

to complex targets which include target components of more than one 

type. For each weapon allocated to a complex target, the amount printed 

in this summary print reflects the fraction of the weapon allocated to 

each type as if the weapon were divided proportional to the value of the 

target components. For example, assume a complex target of value 10,0 

composed of two components. One component has value 3,0 and ls TYPE 

Bi SON. The other component has value 7.0 and is TYPE RClTY, AsP.ume 

further that one weapon of TYPE B-52 is allocated against that target, 

This weapon is considered, for purposes of this 1ut1111ary print, to be 

allocated 0,3 to TYPE BISON and 0,7 to TYPE RCITY. In genetal, if the 

component value is VAt01 and the tota1 complex value is VALCX, the 

fractional aliocation of each weapon aliocated to the type of the 

component is VAL01/VALCX. Note that the totals line of the summary 

print shows that an integer number of weapons is allocated for the 

entire p1ah. 

4.5,5 Schedule of Weapons Delivered, This table is a su111Dary by weapon 

category and tatget type of the expected number of weapons actually 

delivered to targets (see figure 91), The entries in this summary are 

similar to those printed in the preceding summary. The number of 

weapons delivered is computed as the number of weapons allocated (as 

displayed in the 1chedule of weapons aliocated) times the average 

delivery probability for each weapon function/target type combination. 

Thus, fractional weapon entries in the ichedule df weapons delivered 

arise from two sources. First, the allocated weapons are divided among 

target types within complexes according to the proportional acheme 

described in the preceding section, Schedule of Weapons Ailocated, 

Second; the average deiivety probability may produce a number of weapons 

"delivered" that is not an integer. The number printed in this print ii 

the expected number delivered. For example, if 3.0 weapons 1Mre 

allocated to a target type and the average delivery probability is 0,8, 

then the expected nutnber nf ,,eapons delivered is 3.0 x 0.8 • 2.4. 
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4.5.6 Scheduled Megatonnage. This summary depicts the scheduled 

megatonnage for each target class and type by weapon category. It is 

illustrated anrl described by fi gure 92. Fractional entries in this 

summary arise f rom the same source as that descr i bed in Schedule of 

eapons Allocated. 

4.5. 7 Delivered Megatonnage. This summary is identical in format to 

the previous one, except that it depicts expected actual delivered 

megatonnage (see figure 93). Fractional entries in this summary arise 

f rom the same sources as those described in Schedule of Weapons 

Delivered. 

4.5.8 Allowable Weapon Type Names for WPNMODIF. Normally, the first 

time EVALALOC is run for a given weapon allocation, the user does not 

alter weapon or target parameters. 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 sulllllary, as 

shown below: 

ALLOWABLE WEAPON TYPE NAMES FOR WPNMODIF 

SS-6 SS-7 SS-8 ss-9 N-3 N-5 BADGER BISON BEAR 

4.5.9 Revised Weapon-Target Parameter for Plan Reevaluation. If the 

plan is to be evaluated using modified weapon or target parameters, the 

data contained on the WPNMODIF and TGTMODIF parameter cards appears as 

an initial print in the EVALALOC output which suamarizes the reevalu­

ation (the TARGET DESTRUCTION SU?+tARY is provided for each plan evalua­

tion 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 94. 

4.5.10 Debug Prints. In the post-PLANOUT execution of program EVALALOC, 

a number of additional debug prints can be obtained by exercising the 

JOPT (3) print control option on the General Control Card. These prints 

are described in the Program Maintenance Manual, Volume III, Weapon Allocation 

Subsystem, since an understanding on their use depends on detailed 

understanding of the working of several EVALALOC subroutines. 

4.5.11 Error Messages. The error messages generated by program 

EVALALOC are shown in figure 95. 
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1. WRO~G BASFILE FORMAT. REQUE STED t GOT ~ 

A and Ji are the version naMt 3 for the BASFILES. This message 

occurs when the program tr' es to read a BASFILE which is not the 

version which it is prograffimed to read; the run is terminated. 

To use the BASFILE being provided, the program would have to be 

• altered. 

2. EVALPLAN PRINTS l TOO MANY VALUE COMPS ON THIS TARGET .NK IS .:! 

.l. is the index number of the target and I is the number of time 

components. This message is printed when there are more than 

three components of time-dependent target value. No further 

processing of data is done by EVALPLAN for this target. 

3. m"EXPECTED FUNCTION CODE IS f. EVALALOC HAS ASSUMED DEFAULT 

VALUE OF Q. 

This message is printed whenever a function code for a weapon is 

not recognized by EVALPLAN. ~ is the unexpected code and Ji is the 

default value. If~ is a function code for a missile, a default 

of ICBM is given as_Q; similarly, if~ is a bomber function code, 

the default,], is LRA. Processing continues normally after the 

message is printed. Incorrect data in the data base is a likely 

cause of this problem. 

4. BAD YIELD FOR GROUP NO I ON TGT INDEXED J 

This message is printed if the yield of a weapon being processed 

is zero or negative. I is the number of the weapon group and ..J. 

indicates the target n~mber to which the weapon was allocated. 

l~ter the message is printed the EVALALOC run is aborted. Usually 

the error must be corrected by a maintenance progranmer. 

5. ON TARGET INDEX K TOO MANY HARDNESS COMPS TARGET NAME IS TNAME 

M IS L 

This message is printed if the target with index number f has more 

than two hardness components. 1 is the number of components; 

EVAL2 resets it to 2. This error is the result of incorrect data 

on the ALOCTAR file or PLANTAl'E and must be corrected by a 

maintenance prograt1111er. 

Figure 95. EVALALOC Error Messages 
(Part 1 of 3) 
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6. ON TARGET INDEX K_ TOO MANY VALUE COMPS. TARGET NAME IS TNAME 

NI< IS ~ 

This message has the same meaning as message 2 but is printed by 
subroutine EVAL2 instead of EVALPLAN. l1. is the number of 
components, EVAL2 reduces the number 11 to 3. The comment for 
error message 5 applies here too. 

7 • THERE ARE TOO MANY COMPONENTS ON TARGET NUMBER .!. NAMED (Name) 

There are more than 40 complex target elements. The number is 
reduced to 40, and the program continues its processing. This 
messagr occurs only in post-ALOC operation of the program. Its 
cause t\lust be determined by a maintenance progra1JU11er. 

8. THERE ARE TOO MANY NTYPES 

This message is printed if the number of weapon types exceeds the 
number allowed in the program. Processing for this set of target 
and weapon parameter modifications is terminated. 

9. WE HAVE OVERI"LOWED A ON TARGET NUMBER INDX NAMED TNAME 

This message is printed if the maximum index of any of many arrays 
used to hold evalua~ion data for the summaries produced by 
EVALALOC i1 larger than the dimensioning given to the variable in 
the program. A is the name of the variable, INDX the target 
index number, and TNAME the name of the target. Processing for 
the target is discontinued; the SAMPLE TARGET LIST print is 
produced for the target; and the program resumes processing with 

the next target. Normal processing of the target is poss-
ible only if the appropriate array sizes are increased in 
the program. 

10, ERROR, TARGET ATTRIBUTE TO BE CHANGED IS NOT ON LIST 

ATTRIBUTE LIST OF ALLOWABLE ATTRIBUTES 

VO(l) (TAU(l) H(l) FVAL(l) PEN 

This mess•ge is printed by subroutine TGTK>DIF if the user 
attempts to specify that a target parameter be modified when it 
cannot be modified by the program. The subroutine ignores this 
input card and goes on to the next one. The user should consult 
the list of parameters which can be modified, which is given in 
the Input 1ection of this pro2ram writeuo, 

Fi F"ure 95. (Part 2 of 3) 
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11. LPLAN GT. LTOT, LGRP = Ll CORRIDOR= L2 

12. 

This message is printed when the total number of bomber events is 

less than the number of planned events on a PLANTAPE record for 
a bomber. The number of planned events is then set to zero and 

processing continues. Ll is the bomber group number and L2 the 

corridor number. Program PLANOUT will need the attention of a 
maintenance programmer. 

UNPACK UNABLE TO REDUCE NUMBER OF WEAPON GROUPS ON TARGET .!, 
ABORT . 

.I is the target index number. This message is printed when more 

than 30 weapons on the PLANTAPE are assigned to the same target 

and UNPACKER is unable to find weapons beloging to the same wea 
weapon group so that it can compress or reduce the number of 
weapons or weapon groups to 30 or less. The run is aborted, and 

the data base may need to be modified. 

13. PACKED SCRATCH FILE OUT OF SYNCH WITI-l ALOCTAR FILE ON TARGET I 

HAVING INDEXNO .:!, ALOCTAR TARGET IS f AND HAS INDEXNO 1, 

I is the target number on the current ALOCTAR record, J is the 
index number of the target, JS. is the target number on the 
current scratch file record, and_k is the target index number. 

This message is printed by subroutine UNPACKER when the target 

number or target index number on the aloctar file exceeds that 

found on the scratch file record. The run is aborted, and output 

from PLANOUT and ALOC for the targets should be checked to 
determine the problem. Attention of a maintenance progranner 

may be required. 

14. THERE ARE MORE THAN 5,000 TARGETS 

This m ssage is printed when the number of target groups read 
from the ALOCTAR file in post-PLANOUT execution exceeds the 
maximum of 5,000. EVALALOC reads no further targets from the 
file, but continues processing using only the first 5,000 targets, 

Figure 95. (Part 3 of 3) 
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) SECTION 5. PROGRAM ALOCOUT 

5. l Purpose and Concept of Use 

Program ALOCOUT consists of two overlay programs, ALOCOl and ALOCO2 which 
respectively perform two important functions. First, overlay ALOCOl 
selects optimal aim point offsets for weapons allocated to complex tar­
gets. Second, overlay ALOCO2 reorders the allocation data from the 
INTERMED file (where it is in Larget order ) to produce a File ordered by 
weapon group and by penetration corridor within each weapon group order. 
The reordered data are written onto the TMPALOC file for use by FOOTPRNT, 
POSTALOC, and PLANOUT by ALOCO2. 

The user specifies the type and frequency of printed outpu t he desires 
from the program. He also influences the way in which the function 
minimizer determines the aim point offsets by setting parameters which 
govern the number of iterations for the minimizer and whether it should 
be used at all. 

5.2 File Utilization 

Figure 96 displays the use of files in overlays ALOCOl and ALOCO2. 

The input files used by ALOCOUT are prepared by earlier processors. The 
BASFILE is output by PREPALOC and is used by ALOCOUT to obtain the rele­
vant weapon data and characteristics of the multiple and comolex targets 
which are used in ALOCOUT processing. The ALOCTAR file is output by ALOC 
and is used by ALOCOUT as the main input file containing the details of 
the allocation of weapons to targets. 

ALOCOUT produces two output files, the INTERMED file and the TMPALOC file. 
The TMPALOC file contains nearly the same data as the ALOCTAR file, except 
that DGZ offsets for complex targets are included, and the file is in 
weapon group order instead of target order. In order to rearrange the 
data into weapon group order for t~e TMPALOC file, ALOCO2 uses the 
INTERMED file from ALOCOl and the three scratch files illustrated in 
figure 96. 

Filehandler buffer utilization in ALCCOUT is shown in figure 97. 

5.3 ~ 

The only options available to the user in program ALOCOUT are to specify 
the type and frequency of the various prints and / or to specify the maxi­
mum number of iterations to be executed by the generalized function 
minimizer which is used to select the aim point offsets for those w~apons 
assigned to complex targets. These input parameters are provided by the 
user on the four data cards described below. 

Preceding page blank 
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I 

SCRT l 
25 

\ \ 

ALOC02 

' 

I , 

SCRT 3 
21 

\ \ 

Figure 96. File Utilization 

FILE NAME BUFFER HUMBER 

BASFILE 8 

ALOCTAR 4 

INTERMED 2 

SCRATCH 25 

SCRATCH 26 

SCRATCH 21 

TMPALOC 3 

Figure 9). ALOCOl.IT Filehandler Buffer Utilization 
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5.3.1 C&rd 1 (AWCOl); AWCTAR a.id BASFILE Print Option Card. This 
card contains four entries; the first specifies the desired print fre­
quency for target information blocks, and the last three control two 
detailed or debug prints available to the user. If exercised, these 
debug prints will enable the user to specify how many words ALOCOUT 
should dump from the beginning and end of arrays read from the AWCTAR 
file and the BASFILE file. Figure 98 illustrates and explains the con­
tent of this card . 

M>RD FORMAT ill. RANGE LABEL DEFAULT DESCRIPTION --
1 Integer R STD* IPINDAT 0 Desired print frequency of 

-

data blocks from ALOCTAR file 

2 Integer R STD ISNAPDYN 0 Number of arrays read fr~m 
ALOCTAR file for which the 
print dump will be in effect 

3 Integer R STD IWDSNPDY 0 ALOCTAR file print dump in-
dicator: if greater than 0, 
the number of words printed 
from the beginning and the end 
of the above specified number 
of arrays; if 0, no dump 

4 Integer R STD IWDSNPPO 0 BASFILE complex target data 
print dump indicator; the 
explanation is the same as 
that for the previous para-
meter, except that it only 
applies to arrays containing 
complex target data 

*STD• STANDARD RANGE FOR INTEGERS IN rnE CCltPUTER 

Figure 98. The ALOCTAR and BASFILE Print Option Card 
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5.3.2 Card 2 (ALOCOl): DGZ Selection Logic Option Card. This card con­
tains the par~llleters which specify whether the optimal DGZ selector (sub­
r outine DGZSEL) will be used; whether the generalized function minimizer 
(subroutine FINDMIN) will be used; the maximum number of iterations to 
be executed by subroutine FINDMIN; and the amount of data describing 
these calculations to be printed. Figure 99 illustrates and explains 
the content of this card. 

5.3.3 Card 3 (ALOC02): Weapon Data Print Option Card, This card con­
tains the parameters which specify the print frequency for the summary 
weapon data written onto the TMPALOC file and the number of words from 
the beginning and end of each array written onto that file which are to 
be printed in a debug print. Figure 100 illustrates and explains the 
content of this card. 

It should be noted that, although both of these types of prints can con­
tain the same data, the format of each is different. For clarification, 
see section, 5.4, Output. 

5.3.4 Card 4 (ALOC02): Strike Data Print Option Card. This data card 
contains parameters which specify the print frequency of the strike data 
that are written onto the TMPA:OC file as well as two debug print options 
for the same data. The card is i l lustrated and explained in figure 101. 
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,1111 :111111 11111 ,111111;1111 1111111:1111 :111111 :1111 1111111 ,1111 1111111 ,1111
1
1111 ~ 

I I I I I I I 1 1 I I . 1 I , _ 

FORMAT fil RANGE 

Integer R (-2,-1, 
0, 1, 2) 

Integer R (>-1) 

LABEL 

!FLAG 

IMAX 

DEFAULT 

0 

2 

DESCRIPTION 

Subroutine DGZSEL control 
parameter 

-2, subroutine will compute 
aim points, and debug 
prints in subroutine 
FINDMIN will be presented 

-1, subroutine DGZSEL will 
not compute aim points; 
all weapons will have aim 
point offsets of zero 

0, subroutine will compute 
aim points; no prints 
will be produced 

1, subroutine will compute 
aim points; prints of 
input target data and 
the final weapon lay­
down ·will be presented 

2, sam<· as 1, except prints 
after each iteration of 
subroutine FINDMIN will 
also be presented 

-1, subroutine FINDMIN not 
used 

0,1, ... , maximum number 
of iterations in sJb­
routine FINDMIN 

Figure 99. The DGZ Selection Logic Option Card 
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1
il l11'•! 11v'n.,. ; . • u •• 1 ,t11u .. ••' t1 ••>wi,1 u '~iit~~ .,, ~ M..i.1 u ' u ...... , ... IIIJ'llt""

1
11 11)1 Q 

I 1;1111 :1111 11 Iii 111 :1 11 I 1:111 1:1 I I Ill 1:1II1 1111111 :1111 :1111 j11 :1 I I1 :1111 111 11111 :111111 ;1 111 ;1111 = 
I I I I I I I I I I I I I ' I I I ,... 

WORD FORMAT i-!l. RANGE LABEL DEFAULT DESCRIPTION ---
1 Intege_r

1 
R (~O) IOUTDAT:l 0 Weapon swnmary data dump 

indicator: if 0, no words 
are dumped; number greater 
than zero specifies number 
of words to be dumped (printed) 
from the beginning and end of 
the /STRKSUM/ arrays which are 
written onto the TMPALOC file. 

2 Integer . R, STD IOUTDATP. 0 Frequency of summary data print 

Figure lQO. The Weapon Data Print Option Card 
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WORD FORMAT ill.. RANGE LABEL DEFAULT DESCRIPTION 

1 Integer R (~O) IOUTDAT2 0 Dump indicator for TMPALOC 
strike data header record : 
if 0, no words are dumped; 
number greater than zero specifies 
number of words dumped (printed) 
from the beginning and end of the 
strike data header records which 
are written onto the TMPALOC file . 

2 Integer R (?O) IOUTDAT3 0 TMPALOC file strike data 
print dump indicator; same 
as above for arrays written 
onto the TMPALOC file; which 
contain strike data 

3 Integer R (~O) JOUTDATP 0 Frequency of print of strike 
data 

Figure 101. The Strike Data Print Option Card 
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5.4 Output 

The t wo prints which would no r m:1 11 y interest the user are the ALOCTAR 

DATA BLOCK and the TMPALOC DE"fA1 LED SUMMARY prints. These detailed 

listings present the data which rnm into overla I ALOCOl on the ALOCTAR 

and BASFILE files and the dat a whic h are written onto the TMPALOC fil e 

by ALOC02. 

5.4.1 ALOCTAR Data Block (ALO 01) . If on th e ALOCTAR and BASFILE 

Print Opt i on Card the user ha s set lPINDAT greater than zero, ALOCOUT 

will print data bl cks whi ch i t reads f rom the ALOCTAR file with fre­

quenc y IPINDAT. This prin t i s i llus trated by figure 102. Data are pro­

duced about both t he target and t he weapons al l ocated to the target in 

the order that target blocks a r e read from the ALOCTAR file. 

5.4. 2 TNPALOC Prints (ALOC02) . This sunmar y of data really consist s of 

two separate segments whi ch shoul be des cribed ind i vidually . The first 

is a header print and the next i the detailed summa y data for bombers 

and missiles. 

a. ntPALOC Header Pr int : Th heade r print is illustrated in figure 

103 and is produced wi ti". frequency IOUTDAT P, where IOUTDATP is 

a parameter set by th user on the weapon data print option 

card, This header id en t ~fi es the wearon group and corridor 

for which the subsequent detailed information is printed. 

b. TMPALOC Detailed Bomber Suumary: The data for this summary 

come from the /RAIDSTRK/ block of data which is written onto 

the TMPALOC file for weapons assigned to bomber groups. For 

each bomber group, the first line of this summary gives the 

number of targets attacked by the bomber group through one 

corridor, The remaining lines list, for each weapon, data 

about the target to which it is allocated, (See figure 104.) 

c. TMPALOC Detail,'d Missile Sumnary: This summary is exactly 

like the previous one, except that it is produced for weapons 

assigned to missile groups; consequently, slightly different 

target data are relevant. Figure 105 illu s trates and explains 

the content of the su111!lary. 
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5.4.3 Debug Prints - A. The remainder of the possible printed output 
from program ALOCOUT is intended for use when ALOCOUT is being tested 
and debugged (except fo r the error messages descr i ~J in the next sub­
section). One class of these debug prints is produced by the filehan­
dler when arrays are being read from the BASFILE or ALOCTAR file or 
when arrays are being written onto the TMPALOC file. They should be 
used in conjunction with other dumps of these files and with specifica­
tion sheets which describe what the contents of the files should be, 
word by wvrd. They are useful only if the user suspects that the data 
read from or written onto one of these files by ALOCOtIT are incorrect 
in some way. Figure 106 illustrates one of these prints for the ALOCTAR 
file. The parameter XXXXXX for each debug print is identified below, as 
is the FILE NAME. 

The ALOCTAR Debug Print is governed by the IWDSNPDY and ISNAPDYN para­
meters on the user ALOCTAR and BASFILE print option card. The user will 
obtain the first and last IWDSNPDY (which is XXXXXX for this print) 
words for the first ISNAPDYN target blocks on the ALOCTAR file (FILE 
NAME = ALOCTAR). 

The BASFILE Debug Print is governed by the IWDSNPDD parameter which is 
also set by the user on the ALOCTAR and BASFILE print option card. 
Hence, the first and last IWDSNPDD words are printed from every multiple 
or complex target array which is read from the BASFILE (FILE NAME= 
BASFILE). 

The TMPALOC Debug Prints are governed by the IOtITDATl, IOUTDAT2, and 
IOUTDAT3 parameters which the user specifies on the weapon data print 
option card and on the strike data print option card. XXXXXX is IOUTDATl 
if the /STRKSUM/ array is being written onto the TMPALOC file; it is 
IOUTDAT2 if NT, JGROUP, and JCORR from the TMPALOC detailed sunrnary are 
being written onto TMPALOC; and it is IOUTDAT3 if the detailed target 
and weapon arrays for each weapon group are being written onto TMPALOC. 
In all three cases, FILE NAME• TMPALOC. 

5.4.4 Debug Prints - B. The other class of ALOCOUT debug prints is 
relevant to the functioning of subroutine DGZSEL, which controls the 
process by which aim point offsets are determined for weapons allocated 
to complex targets. These prints allow the user to see the inputs to 
and results of the desired ground zero selection process. They are 
described below. 

The "Target Data Input to DGZSEL" (ALOCOl) Print is obtained if the user 
has set the parameter IFIAG on the DGZ selection logic option card to 
a number greater than zero. Subroutine SEEINPUT then will be used by 
the DGZ selector to print target and weapon data before aimpoint offsets 
arr calculated for the weapons. Figure 107 illustrates this output. 
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The "DGZSEL COMPUTATION VALUES" (ALOCOl) Print like the previous one, 
is governed by the IFLAG parameter on the DGZ selection logic option 
card which must be greater than zero. It i s produced by subroutine 
SEECALC alter offset coordinates have been calculated for each weapon 
assigned to the target. Figure 108 illustrates and further explains 
this output. 

The DGZ Improvement Print (ALOCOl) Print is obtained in the f o llowing 
instance, The optimal aimpoint offsets for weapons allocated t o a tar­
get are determined by a local function optimizer, Consequently, it is 
possib le that the optimum obtained is only a local one. In such a case, 
if one of the weapons is targeted directly on one of the target points, 
a better solution may be obtained. If the user has set !FLAG greater 
than zero on the DGZ selection logic card, a message is printed when use 
of the above technique has produced a better result. This message fol­
lows the DGZSEL CCMPUTATION VALUES print to which it refers (see figure 
109.) 

5.4.S Error Messages. ALOCOUT error messages are shown in figure 110. 
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Overlay ALOCOl: 

1. WRONG BASFILE FORMAT, RF.QUESTED - - - - -· Gar . - - - - -Wrong BASFILE version; run is tenninated. Either the pro­
gram should be updated to read a new BASFILE, or the correct 
BASFILE should be used with the program, 

2. ERROR IN SKIPPING TO POSTDATA PORTION OF BASFILE. END SENTINEL 
RF.AD WAS ______ . 
Run is aborted because BASFILE is not in expected read position 
or because sequence of read statements for BASFILE is incorrect. 
The program or the BASFILE must be corrected. 

3. **** PROCESSOR ALOCOl COMPLETED ****-Ir 

Overlay ALOCOl has completed its processing. 

4. ***** PROCESSOR ALOC02 COMPLETED ***** 
Overlay ALOC02 has completed its processing. 

Subroutine PROCSIMP (Fixed Assignment Error): ALOCOl 

1. *H ERROR--NFIX • 
NFIX, the number of weapons allocated through the fixed 
assignment capability, is negative; the run is aborted. 

Subroutine PROCCOMP (DGZSEL Processing Terminated): ALOCOl 

ABANDON DGZSEL ON COMPLEX TARGET &tm ~ COMPONENT 
TGTNAME INDEXNo 

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

Subroutine COMPRESS (Excessive Target Aim Points): ALOCOl 

1. H* TOLERANCES DOUBLED N TIMES IN SUBROU£INE COMPRESS TO 
REDUCE NUMBER OF TARGET POU~S TO 40. TAkGET lW:1§ INDEX 
NUMBER umM_ 
COMPRESS doubled tolerances li times to reduce number of tar­
get elements. ~ is the target name. ~ is che target 
index number, This is a message produced by subroutine 
COMPRESS, but is not an error message. 

Figure 110. ALOCOlIT Error Messages 
(Part 1 of 2) 
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Overla y ALOC0 2 (Processing Completed) 

1. ALOCOUT PROCESSING COMPLETED ON IW WEAPONS ll 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 element s , 
which were assigned weapons. 

Function ERGCYrl (Bad Call): ALOCOl 

1. BAD CALL ON ERGCYr 

More than 10 serires are being run in parallel; control is 
returned to the calling subprogram without computing ERGOT!. 

Figure 110. (Part 2 of 2) 
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APPENDIX 

EXECUT ABLE JOB CONTROL LANGUAGE (J CL) 

WEAPON ALLOCATION SUBSYSTEM 

This appendix indicates the executable JCL which is required to run the 

programs of the Weapon Allocation subsystem on the NMCSSC HIS 6080 

hardware software system. 

The executable JCL which is presented in subsequent figures i s on a 

program-by-program basis, i.e.: 

Figure No. 

111 

112 

113 

114 

Program 

PREPALOC 

ALOC 

EVALALOC 

ALOCOUT 
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