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Chapter 1 

INTRODUCTION 

CONFORM Is an automated mathematical modeling system that aids the 

Army force planner In developing alternative theater forces.    It Is an 

extension of the Modular Force Planning System  (Battalion Slice) which 

automates the theater combat force roundout process.    Both the Battalion 

Slice and CONFORM are operational at the US Army Management Systems 

Support Agency (USAMSSA). 

The usual Battalion Slice-CONFORM relationship involves the develop- 

ment of an "unconstrained base case" force by the Battalion Slice, and 

the modeling of that case plus the addition of specified resource and 

relational constraints in one or more CONFORM models to generate alterna- 

tives to the base case. 

Specifically,  CONFORM models are linear programming (LP) models. 

The reader is assumed to be familiar with LP in general and/or LP 

modeling techniques.    CONFORM variables represent such things as the 

number of each type of Army unit In a force, and the amount of devia- 

tion of that number from allocation rule requirements for that unit 

and/or from a target value.    The model equations represent such things 

as the setting of combat units at desired levels in the force, Battalion 

Slice allocation rules for support units,  limits on the strength and 

cost of all combat units, all support units,  the total force, and sup- 

port units aggregated by functional area, and Units on the amount of 

unit deviations from allocation rule requirements and targets.    Alterna- 

tive objective functions include the strength and cost of all combat 

units,  all support units, the total force, and support unit aggregates, 

combat unit effectiveness indices, and unit deviations. 

Preceding page blank 
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The solution of ft COHFGBN LP nodel  is A fore« that Mtilfles kll 

modeled condition« «nd ccnatrmlnta «nd which i« best «nong «11 such 

forces with respect to « chosen objective function. 

The specific LP model for e«ch COWTORM run is «utoaftticslly built 

by the CONFORM LP matrix generstoi^—COKZH.    "Hie LP nod«! ii solved by 

« commercislly «vailable nsthemstical progrwBBing system (NPS)—currently 

lEM's MPS/36C «t USAMSSA.    The model solution «s reported by the coraner- 

cisl systems is not «ppropriste for force plsnner reports or convenient 

for reading by the CONFORM oper«tor/LP anslyst.    Option«! reports th«t 

«re readable by the fore« pl«nner m«y be «utoaatioally produced from the 

LP model solution by the CONFORM LP report vrlter—COKREP. 

The i*iJor sources of input d«t« for CONFORM «re the «Hoc«tion 

rule coefficients of the Battslion Slice model, cost dmt« of the Force 
Cost Information System (FCIS) which is also maintained «t USAMSSA, 

«nd user-specified constraints «nd options.    The CONFORM interface vith 

both Battalion Slice and FCIS is automated.    The FCIS «as formerly 

called the Cost Analysis System (COSTALS). 

Thus, CONFORM is an automated n«thematic«! modeling system—LP 

matrix generator,  solution system, report writer—some of whose inputs 

«re actually other force-planning models or systems. 

This volume is addressed to the CONFORM operators—those «ho must 

translate the force planner's run schedule into an appropriate set of 

CGNFOKM runs, who must prepare data and execute the runs, and who may 

be required to alter or further develop the model.    This volume is a 

detailed model description, computer program documentation, and thus 

an operator's guide.    The reader is assumed also to be fSmlliar with 

the contents of Volume I of this report, which is a more general 

description of CONFORM, intended primarily to give the f~rce planner 

a general understanding of CONFORM and its use. 

cS> 
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« Chapter 2 

DRAII2D NOOBL DBSCFIPTIOB 

IHTRODUCTIO« 

Thlf chapter descrlhes In datall the loflc of basic and optional 

COHFORN LP aodal «tructura.   At an Introduction the alaplaat »odel that 

■ay ba autoaattoally fanerated by the OOMFOFN LP aatrlx gmerator, 
COWGHI,   ll described. 

The alapleat aodal ta one vhoae solution la identical to that of 

a Battalion Slice run In which there ware no "optional," Nau#wntatlon,r 

"deletion," or "—Küaxa-allowable" units.    This nodal would bare one 

variable or colunn for each coafeat and support unit type.   These 

variables represent the nunber of each unit type In the force.   There 

would ba one aquation or row for each cosbat unit type, setting the 

correspoodlnc variable to the right hand side (MB) value.    There would 

also be one row for each support unit type,  repraaantlnc the allocation 

rules for that unit, both allocation to conbat and to support unlta, 

and equating the corraapondlng variable to these allocation rule require* 

•ents.    In addition there would be six resource llalt rows and six 

alternative objective function»—one of each for strength and cost of 

the conbat force, support force, and total  force.    The resource llalt 

rotrs should not be constraining.    Since the ccabat force  Is specified 

by RH8 values and the support force la specified by thoae values and 

the allocation rulaa, there la only one faaalble eolation to this nodal 

(and It Is the optlnal one).   One of the aIx alternative objective 

functions still nuat ba chosen as the one for the run, however; and 

Its choice datarnlnes the type of aarglnal value Infomstlon that aay 

be obtained fron the run.    This point will be discussed nore fully In 

the section on Nsrglnal Values. 

•  / 
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where   scj is the number of men in combat unit J 

XCj is the number (variable) of ccmbat units J in the force 

NCOMBT is the number of ccmbat unit types 

ssj is the number of men in support unit J 

XSj is the number (variable) of support units J in the 

force 

NSUPRT is the number of support unit types 

ccj is the cost of combat unit J 

cBj  is the cost of support unit J 

Cj is the number (constant) of ccmbat units J in the 

force 

ajj is the numjjer of support units i required per one 

ccmbat unit J 

bjj is the number of support units i required per one 

support unit J 

scl is the upper limit on total combat strength 

ssl is the upper limit on total support strength 

stl is the upper limit on total force strength 

ccl is the upper limit on total combat cost 

csl is the upper limit on total support cost 

ctl is the upper limit on total force cost. 

COMBAT UNITS 

The number of combat unit types included in the Battalion Slice 

run on which a CONFORM run is based (or a number specified by the user 

if the source of basic CONFORM data is data hand-prepared by the user 

rather than that automatically prepared by Battalion Slice; see Chapter 

3) is always modeled in CONFORM. 

At least one model column and one row are always generated for 

each combat unit. The column represents the number of units of that 

type in the force. The name of the column is 

["CV,J,k], 

<SS^) 



where ijk is the KM number of the unit. The row relates the colunm to 

the RHS value of the row. Frequently this sets the column equal to the 

RHS value. The type of each row is individually specified by the user. 

The type may be 

^ RHS value 

= RHS value 

:a RHS value 

unconstrained by RHS value. 

The types of the rows are specified by input datum NCON.    The name of 

the row is the same as that of the column.    Figure 1 is an example of 

this simple structure.    When the numbers of units are not fixed—the 

rows are not equalities—they may be constrained to some ratio or mix. 

This is discussed in a separate section. 

Deviations 

The RHS values may be interpreted as target values in certain 

applications. In these cases additional columns maybe generated to 

represent deviations from the target values. The amount of deviation 

from the target values of individual units may be constrained, and 

total deviations may be minimized. One column may be generated to 

represent longfalls. These columns are dimensioned in numbers of units 

Just as the basic ccmbat unit columns. Shortfall and/or longfall columns 

for all combat units may be generated. The choice of these options is 

specified by input data CSSW, CLSW and following. These data require- 

ments are discussed in Chapter 3« The names of the columns are 

["cM,j,k,"s"]. 

where ijk is the DTM number of the unit, and "S" and "L" are for short- 

fall and longfall. Each column generated intersects the basic combat 

unit row, and a special row that limits the amount of deviation. The 

shortfall and/or longfall is limited in the model with respect to the 

number of that unit type in the force. The deviations are usually 

thought of with respect to the RHS value, then the number of units of 

that type in the force would be at least 80 percent of the RHS value, 
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= +    5.0 

Fig. 1—ExompU of Basic Matrix Structurt for Combat Units 
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20 
and thus the shortfalls would "be limited to at most 25 percent (-TJ-) 

of the number of units in the force. If the longfalls were limited to 

at most 20 percent of the RHS value, then the number of units would be 

at most 120 percent of the RHS value, and thus the Wngfall would be 

20 
limited to at most 16-2/3 percent ( 'pQ) of the number of units. The 

names of the rows that impose these constraints are 

"S" 
L 

["C",i,J,k, "f,"?"], 

where ijk is the DTM number of the unit, and "S" and "L" are for short- 

fall and longfall. The types of the constraint rows, as well as the 

percentages are individually specified for each unit. 

Figure 2 is an example of the matrix structure for one combat unit 

when shortfalls up to 20 percent of the RHS value are allowed. 

Figure 3 is an example of the matrix structure for the same combat 

unit, with the addition of the allowance of longfalls up to 10 percent 

of the RHS value. 

These deviation columns intersect the alternative objective func- 

tion TDEV with all non-negative coefficients. Thus minimizing TDEV would 

minimize the sum of absolute deviations. Shortfalls and longfalls are 

individually specified to he weighted in the objective function by 

strength (thousands of men), cost (millions of dollars), number of units, 

or combat effectiveness. Combat unit effectiveness measures are dis- 

cussed next. 

Effectiveness Indices 

Up to six indices of caribat unit effectiveness may be represented 

in a single model. One row is generated for each index to simply 

calculate its total. The 6-character name and the type of each row 

as well as the individual coefficients of each unit for each index 

are user-specified. When the type of a row is "unconstraining," the 

row may be used as an objective function as well as to simply report 

the total. Otherwise these rows may be used to impose real constraints 

on the values of certain measures of combat units. The coefficients 

of these rows are always non-positive in the model. In this way the 

11 
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C901                     +1 +1                               = 10.0 

C901SP               +.25 -1                                ^    0.0 

Fig. 2—Exomplt of Matrix Structur* {or a Combat Unit with Shortfall Allewod 
up to 20 porcont of tho RHS Valuo 

c c c 
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S L 

0901                    +1 +1 -1                          = 10.0 

C901SP              +.25 -1 ^    0.0 

C90111P         +.0909 -1 ^   0.0 

Fig. 3—ExampU of Matrix Structuro for a Combat Unit with Shortfall Allewod 
up to 20 porcont of RHS Valuo and Longfall Allowod up to 10 porcont 

of RHS Valuo 
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Standard sense of qptimization of most MPS—^minimization—will maximize 

the value of the index. If the rows are used as constraints, the RHS 

values should he non-positive, and the row types should he reversed 

from the conceptual type. The comhat unit effectiveness index option 

is selected hy input data NEFF, EFFLAB end EFF. 

SUPPORT UNITS 

The numher of support unit types mentioned in the A-matrix of the 

Battalion Slice run on which a CONFORM run is hased (or a numher 

specified hy the user if the source of hasic CONFORM data is data hand- 

prepared hy the user rather than that automatically prepared hy Battalion 

Slice; see Chapter 3) is always modeled in CONFORM. Even if there are 

no actual A-matrix coefficients for a unit, it is still modeled. 

At least one model column and one row are always generated for 

each support unit. The column represents the numher of units of that 

type in the force. The name of the column is 

where ijk is the DTM numher of the unit. The row is called the "alloca- 

tion rule row" for the unit. It has a positive coefficient in the 

column of every comhat and support unit that "requires" some of the 

support unit, and a "-1.0" in the column of the support unit. The row 

is usually equal to zero, thus setting the numher of each support unit 

type in the force exactly equal to allocation rule requirements. The 

type of all allocation rule rows is user-specified. The user may thus 

state that all support units must he "at least" or "at most" equal to 

allocation rule requirements. If a support unit requires "h" of itself, 

then the coefficient in its column is "h-l.O" instead of "-1,0". The 

names of these rows are the same as the corresponding columns. Figure k 

is an example of this hasic matrix structure for support units. 

Note that if a negative RHS value were placed on one of these rows, 

then the numher of support units of that type in the force would have 

to he equal to (or at least equal to, etc.) allocation rule require- 

ments plus the ahsolute value of the RHS value. If a positive RHS value 

were placed on one of these rows, the numher of support units of that 

type in bhe force would only have to he equal to allocation rule 

13 
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requirements less the RHS value.    RHS values of these rows can thus be 

used to represent Battalion Slice optional, augmentation, and deletion 

units.    Optional and augmentation units would he represented hy nega- 

tive RHS values—units without allocation rule coefficients  (optional 

units) still have these rows.    Deletion units are represented hy posi- 

tive RHS values.    Battalion Slice maxirnum-allowahle units may he 

treated like deletion units in "hase case" runs. 

Requirements Deviations 

Allocation rule requirements may he interpreted as only goals 

rather than absolute requirements in seme applications.    In these cases 

additional columns may he generated to represent deviations from the 

requirements.    These are called "requirements deviations."    The amount 

of shortfall and/or longfall from requirements for individual units 

may he constrained, and total deviations may he minimized.    One column 

may he generated to represent requirements shortfalls, and a second may 

he generated to represent requirements longfalls.    These columns are 

dimensioned in numbers of units just as the basic support unit columns. 

Requirements shortfall and/or longfall columns for all support units 

may be generated.    The choice of these options is specified by input 

data SRSSW and SRLSW and following.    These data requirements are dis- 

cussed in Chapter 3«    The names of these columns are 

["SV^k/R",^"]. 

where ijk is the DTM number of the unit, and "S" and "L" are for short- 

fall and longfall.    Each column generated intersects the allocation rule 

row and a special row that limits the amount of deviation. 

The shortfall and/or longfall is limited in the model with respect 

to the number of that unit type in the force.    The deviations are 

usually thought of with respect to the allocation rule requirements. 

The conversion is straightforward.    If the shortfalls of a support unit 

are limited to at most 20 percent of total allocation rule requirements 

for the unit, then that unit will be at least equal to 80 percent of 

requirements, and thus the shortfall would be limited to at most 25 

20 percent (—n*) of the number of that type of unit in the force.    If 

15 
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longfalls were limited to at most 20 percent of requirements, then the 

unit would be at most 120 percent of requirements, and thus the long- 

on 
fall would be at most 16-2/3 percent U'AA)  of the number of that type 

of unit. The names of the rows that impose these constraints are 

["S",i,J,k,"R","f,"P"], 

where ijk is the IHM number of the unit, and "S" and "L" are for short- 

fall and longfail. The type of the constraint row, as well as the 

percentages are individually specified for each unit. 

Figure 5 is an example of the matrix structure for one support 

unit type, when shortfalls up to 20 percent of requirements are allowed. 

In the figure, "E" symbolizes the allocation rule requirements. Notice 

that a "i" row constrains the shortfall to be "i" some fraction of 

requirements. 

Figure 6 is Fig. 5 with the addition of the allowance of long- 

fall up to 10 percent of requirements. 

The constraining rows are always generated when the deviation 

columns are generated. If one wanted a deviation column to be uncon- 

strained, the percentage should be specified as zero, and the row type 

as "£". This would simply say that the column must be * zero- 

unconstrained. 

As with the combat units, these deviation columns Intersect the 

alternative function TDEV with all non-negative coefficients and mini- 

mizing TDEV would minimize the sum of absolute deviations. Shortfalls 

and longfalls are individually specified to be weighted in the objective 

function by strength (thousands of men), coat (millions of dollars), or 

number of units. 

Force Deviations 

Fixed numbers of units may be specified as goals or target values 

for the actual number of support units in a force. These target values 

may be the numbers of the units In a "base case run." In this case an 

additional model row is generated for each support unit. The RK8 values 

of these rows are the target values. Additional column* are generated 

to represent shortfalls and/or longfalls fron the target values. The 
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planner mmy d*slr« the nuaber of unite of Mch typt in an alternativ« 

fore« to b« ac cloae aa poaaibl« to tboaa In the baa« caa«.    T^ea« 

targat valuaa frequently lefine that baa« case or prrvlou« fore«.   Tbla 

type of derlatloo la therefore called "force deviation."   The amount of 

force •hortfeil and/or loncfhll for Indlvldunl unit« nay be conatralned, 
end total devletlcoa any be nlnlnlied. 

One coliam nay be generated to repreaent force ehortfall, and a 

second to repreaent force longfail for each unit.    Ibeae coltom are 

dlnenelooed ir. numbers of unlta, Juat a« the baalc support unit colunn 

and the RHS target value.    Force sbortfbll «ind/or longfall coluani nay 

be generated for all unite.    The choice of the««? options Is specified 

by Input data SFBSW, STUW and follovlng.    The naaes of these colunna are 

[-8-.i,4,ii.-r,"J"). 

vbere tjk Is the UCH nunber or the unit, and "8" and "L" are for short- 

fill and longfall.    The naae of the row vhoee RR8 value la the tergtt 

value Is 

where IJk la the UTH number of the uclt. Bach colunn Intersects the 

target value row and an additional row that llnlts the anount cf de- 

viation. 
ThA shortfall and/or longfall la lilted in the nodel with r«apect 

to the number of that unit type In the force.    Itoe devlatloaa are 

uaually thought of with respect to the terget vnlue.   The cooreralon la 

straightforward;  It Is the sane as for "requlrsnanta deviations" and 

"cenbat unit deviations."   Tbe naaes of these constraining rows are 

l-8M,j,k.-r,"fVp-J. 

where IJk la the DIM nv«ber of the ..nit, and "8" and "L" are for short- 

fall and loagfhLl. Tbe type of the conatralnt row, as well aa the per- 

centages are Individually specified for each unit. 

Figure 7 is an exanple of aatrlx atructure for one support unit 
type, when shortfalls up to 20 percent of the target value (10.0) are 

allowad.    In the figure T spfcollMS the allocation nil« r«qulr«Benta 

for the unit. 
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Figure 8 la Flg. 7 with the addition of the allowance of longfall 

up to 10 percent of the target value. 

Ai before, these deviation columns Intersect the alternative objec- 

tive function TDEV with all non-negative coefficients and minimizing 

TDEV again minimizes the sum of absolute deviations. Shortfalls and 

longfalls are Individually specified to be weighted In the objective 

function by strength, cost or number of units. 

Support Unit Aggregates 

Up to 25 aggregates of support units nay be represented In one 

model. These aggregates may correspond to functional areas of support, 

such as "medical," "engineer," "signal," etc. One unit maybe Included 

In more than one area If It Is meaningful to do so. The user defines 

each aggregate by specifying the unit types to be Included In each. At 

least two model revs are generated for each aggregate. The rows total 

the strength and the cost of the aggregate. The name and the type of 

each rov Is user specified. The tames of the strength revs are 

[a.bj-SVTVR"], 

and the names of the cost raw are 

la,b,"CV8VT"l, 

where ab Is a two-character Identifier supplied by the user for each 

aggregate. The row types are individually specified. If the type of a 

row Is "unconstraining,** it may >>e used as an objective function. Other« 

wise, the RHS value of the row -presents a constraint on the strength 

or cost of the aggregate. All coefficients in these rows are non- 

negative. 

If support unit requirements shortfalls and/or longfalls are repre- 

sented in a model, two additional rows are generated fur each aggregate. 

These rows total the strength and cost requirements deviations of the 

units. Shortfall columns Intersect these rows with non-positive coef- 

ficients, and longfall columns Intersect them with non-negative coef- 

ficients. Since these rows are designed for reporting purposes, they 

are always generated as "unconstraining" rows. The names of these rears 

are 

[a,b, "S Vr/RVRVD"] 
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and [•,!), "CVSVTVRVD"], 
wnere ab is as for the basic support unit aggregate row names. 

Likewise, if support unit force shortfalls and/or longfalls are 

represented two additional rows are generated for each aggregate.    They 

report the total strength and cost force deviation of the aggregate. 

The names of these rows are 

[a,b,"S,V'TV,RV,FV,D"] 

and [a^b/'CV'SVTV'RVD"] 
where ab is as above. 

COSTING 

CONFORM represents one type of cost in a single model. That type 

may be for example "total initial cost," "total annual operating cost," 

"initial plus ten years operating cost," or "initial plus ten years 

operating cost discounted at ten. percent," with an assumed distribution 

of units at peacetime stations such as "5/6 in CONUS and l/6 in Europe." 

One cost factor or unit cost is used in a strictly linear fashion for 

each combat and support unit type in model objective functions and con- 

straints. 

Basic CONFORM data, including cost factors, may be input auto- 

matically from the Battalion Slice model or from data hand-prepared by 

the user. If the user hand-prepares the data, he Inputs the one cost 

factor for each unit. If the data source is the Battalion Slice model, 

its special extraction from the FCIS is the source of cost data. This 

source contains cost factors for most units for lh  initial Investment 

and 18 annual operating budget categories. These are peacetime costs. 

In addition the cost factors for some of these categories may vary by 

peacetime stations. FCIS currently represents six peacetime stations. 

Actually 132 cost factors are available for each unit. Table 1 shows 

the budget categories and peacetime stations currently used. To con- 

dense this data into the one cost type for each CONFORM model, the user 

specifies a linear combination of the 32 budget categories and of the 

six peacetime stations. Costs are dimensioned in dollars in the data 

file, but are scaled in millions of dollars for use in CONFORM. 
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Tatle 1 

CURRENT BUDGET CATEGORIES AND PEACETIME STATIONS 
OF FCIS 

 Budget Categories  

Initial Investment 

1. PEMA Major Equipment 
2. PEMA Operational Readiness Float 
3. PEMA Repair Cycle Float 
h. PEMA Repair Parts 
5. DMA Repair Parts 
6. OMA Minor Equipment 
7. OMA Station Equipment 
8. OMA Original Clothing 
9. OMA Program k 

10. OMA Program 7S 
11. OMA Accession and Training 
12. MPA Accession and Training 
13. PEMA Accession and Training 
Ik, MPA Initial PCS 

Annual Operating 

1. PEMA Major Equipment 
2. PEMA Repair Parts 
3. PEMA Ammo 
k. PEMA Missiles 
5. OMA Programs I and 2 
6. OMA Base Operations 
7. OMA Aircraft Operations 
8. OMA Program k 
9. OMA Program 7M 

10. OMA Program 7S 
11. OMA Program fiM 
12. OMA Program 80 
13. OMA Program 9 
Ik. OMA Accession and Training 
15. MPA Accession and Training 
16. PEMA Accession and Training 
17. MPA (Annual Excluding PCS) 
18. MPA (Annual PCS) 
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Table l (continued) 

Budget Categories 

Peacetime Stations 

1. CONUS 
2. Europe 
3. Korea 
k. Alaska 
5. Southern 
6. Vietnam 
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The actual uses cf cost factors In the model are discussed through- 

out this chapter. 

STRENGTH AND COST LIMITS 

Six resource limit rows are always generated.    They are: 

(a) TFSTRL. Total force strength, scaled in thousands of men. 

(b) TCSTRL. Total combat strength, scaled in thousands of men. 

(c) TSSTRL. Total support strength, scaled in thousands of men. 

(d) TFCSTL. Total force cost, normally scaled in millions of 

dollars. 

(e) TCCSTL. Total combat cost, normally scaled in millions of 

dollars. 

(f) TSCSTL. Total support cost, normally scaled in millions of 

dollars. 

The coefficients of all of these rows are non-negative. The type 

of each row is individually specified by the user. They are usually s 

or = their positive RHS values. The types are specified by input data 

set RESCON. 

UNIT MIX CONSTRAINTS 

Several constraints on the ratios of the number of selected indi- 

vidual units in a force may be specified.    Each mix constraint may be 

on combat and/or support units.    A single unit type may appear in more 

than one mix constraint.    The most likely use of this option Is to con- 

strain combat units to a specified mix in CONFORM runs in which combat 

units, men or dollars are to be traded for support units, men or dollars 

(or vice versa), and in which the resulting combat force is not known 

in advance.    Such a run would likely have one mix constraint on all 

combat units. 

The specification of each mix constraint Involves the input to 

CONGEN of the "mix or ratio entry"  for each unit in the mix and possible 

lower and upper deviations from that number.    For example, two units 

may be constrained to be in the ratio 3:2,  or (3 + .3):(2 +  .2).    The 

first ratio constrains the two units to values along a straight line. 

The ratio with 10 percent tolerances only constrains the two units to 
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values In the sector defined by the straight lines corresponding to the 

possible extreme ratios—2.7:2.2 and 3.3:1.8.   Figure 9 Illustrates this 

example.    Tolerances are actually specified In terms of fractions of the 

mix entry, e.g., the specification "2 + 0.1" defines the range "1.8 - 

2.2."    The lower and upper tolerances are Individually specified. 

The number of unit mix constraints plus the total number of mix 

entries can be no greater than 100. 

One model column containing the mix specification Is generated for 

each mix constraint.    One row Is generated for each unit In the mix to 

couple the variable representing the number of units of that type In 

the force to Its entry In the mix.    In addition, one row and one or two 

columns are generated for each mix entry that has a tolerance.    One 

column Is generated to represent the amount of lower deviation from the 

mix entry actually taken, and one column for upper deviation.    One row 

ties together the mix column and the one or two tolerance columns. 

The name of the mix column Is 

["MVlVXw,l,J,k], 
where IJk is the sequence number of the mix, from one to the number of 

mixes,   in the order input by the user.    This sequence number is right- 

justified with zero fill.   Thus the name of the column generated for 

the first unit mix constraint specified by the user is "MIX001". 

The name of the row coupling the variable for each unit to its 

entry in the mix is 

["M",l,J,k,"X",l,m,n,], 

where IJk is the mix sequence number and Imn is the unit's DTM number. 

These rows are equalities, and their RHS values should normally be zero. 

The name of the row tying together the mix column and tolerance 

columns is 

["M,,,i,J,k,"T",l,m,n], 

where IJk is the mix sequence number and Imn is the ETM of the unit on 

whose mix entry tolerance is allowed.   These rows are "less than or 

equal to," and their RHS values should normally be zero. 

The names of the lower and upper deviation columns are 

["M",i,.),k,"£",l,m,n], 
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vhere ijk is the mix sequence number,  "U" and "L" are for upper and 

lower deviation, and Imn is the unit's DTM number. 

Figure 10 is an example of the matrix structure for an unit mix 

constraint without any tolerance.    In this example, combat units 9^1, 

902 and 903 are constrained to be exactly in the ratio 10:3:5.    Figure 

11 is an example of matrix structure for the same mix constraint but 

with the addition of tolerance on the mix entries.    Here unit 901 is 

allowed up to 10 percent.lower and upper deviation, unit 902 is allowed 

up to 5 percent lower and 20 percent upper deviation, and unit 903 is 

allowed 50 percent lower and no upper deviation.    In this case,  there- 

fore,  the units are only constrained to be in the ratio 9-11:2.85-3.6: 

2.5-5. 
This logic is easily understood by looking for example at rows 

"MOO^Ol" and "MOOl^Ol".    The solution value of "MOOU^Ol" for example 

can be no greater than .10 of the solution value of the mix column. 

"The number" to which the solution value of "0901" must be equal can 

therefore be anything from 10.0 times the solution value of "MIXOOl" to 

(10.0 * MIXOOl -  10.0 * M001L901) =  (10.0 * MIXOOl - 10.0 *  .10 * 

MIXOOl) = (9.0 * MIXOOl).    The same logic holds for upper deviations. 

In general,  only the lower deviation or the upper deviation columns will 

have non-zero solution values. 

Unit mix constraints are specified by input datum UMIXSW and 

following.    These data requirements are discussed in detail in Chapter 

3. 

ALLOCATION RULE COEFFICIENT TOLERANCE 

Model structure may be generated to represent maximum permissible 

lower and/or upper deviations from the values of individual allocation 

rule coefficients.    These tolerances are expressed as fractions of the 

coefficients.    Thus if "a" is a coefficient and "ax" and "du" the 

maximum lower and upper deviations,  the effective coefficient in a 

solution, a, may be between a - d^ and a + dua; a may equal a.    This 

generalization from a specific matrix coefficient is straightforward; 

it is,  however, a large generalization. 
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A single specified value of an allocation rule coefficient is very 

restrictive.    Figure 12 portrays a two-unit force.    Unit "u" is the 

independent variable, perhaps a conbat unit.    Support unit "s" la 

related to unit Hun by an allocation rule coefficient—the slope of the 

line.    The number of support units "•"  in a force aust be on the  line 

through the origin.    When the number of type MuH units in a force is 

given, the number of type "s" units is specified—is ■ single point on 

the line.    This is restrictive and in some cases may be unrealistieally 

so. 

Figure 13 shovs that when lover and/or upper tolerance is allowed 

on a coefficient, when the number of type "u" units is given, the number 

of type "s" units is no longer a single point, but may be anywhere on 

the vertical line (without considering any other constraints).   Ko 

longer a single line relates the number of units of types "u" and NsH, 

but a sector of a two-dimensional quarter-space.    If two different units 

"V and "V require unit "s", then the line of Fig. 12 has become a 

two-dimensional quarter space inclined to the "ui* axis ss its coef- 

ficient and to the "ua" axis as its coefficient.    Given values of Nul" 

and "ua",  however, "s" is still a single point.    If tolerance is allowed 

on both allocation coefficients, the sector of the two-dlmensioMi. 

quarter-space in Fig. 13 has become a sector of a three-dimensi-nal 

quarter-space.    No attempt is made to picture this or relations of 

higner dimensionality.   Also the case when unit "s" may require some 

unit "s" (some of itself) is not shovn.   This corresponds to a constant 

increase of the slope of the line of Fig. 12. 

One model rev and one or two model columns are generated for each 
coefficient on which tolerance is allowed.    One column represents the 

amount of lower deviation taken in a solution, and one column is for 

upper deviation.    Only one row is needed to tie these columns to the 

coefficient. 

Figure Ik shews the logic of coefficient lover tolerance.   Note 

that BtjL  < tu,.  * Bj,  i.e., the tolerance used, or actual deviation in 

a model solution must be * the maximum specified—t^. 
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Before giving actual examples of this model option, the rov and 

column names will be defined.    The names of the tolerance columns are 

[l,J,k,"r,l,m,n,"}J"l> 

where IJk Is the DTM number of the supported unit (the column of the 

coefficient),  Imn Is  the DOi number of the supporting unit (the rcw of 

the coefficient), and "U" and "L" are for upper and lewer deviation. 

The name of the row is 

U,J,k,"r,l,m,n,"r], 
where IJk and Iran are as for the column names. 

As an example,  consider the coefficient of allocation of support 

mit 2k to combat unit 902.   Assume that 0.1419 units 2h are required 

per one unit 902.   Also assume that 10 percent lower deviation is 

allowed, and that there Is one combat unit 902 in the force.    Figure 15 

shows the matrix structure of interest for this example. 

In any solution of this model, the effective value of this alloca- 

tion coefficient may be between O.IU19 and 0.1277 (O.II1I9 - 0.01419). 

If the overall model structure and choice of objective function made It 

attractive for this coefficient to be as small as possible, then the 

solution value of column "902T02UL" would be 0.10 and the effective 

coefficient would be 0.1277.    Note that the tolerance column does not 

Intersect any other rows, and is thus not influenced directly by any 

of the normal CONFORM objective functions.    The representation of 

permissible maximum deviation above an allocation rule coefficient is 

analogous to that for lower tolerance.    In Fig. lU "tiu" would be 
"tjj/, "0ni" would be "ßtju"» and "- rn" In the tolerance column 

vector would be "♦ rjj". 

Figure 16 is Fig. 15 with the addition of a column vector repre- 

senting maximum deviation of 10 percent above the coefficient. 

Practically, only lower or upper tolerance on a single coefficient 

will be i«ed in a solution.   Therefore it is correct to use only one 

equation to couple both tolerance column vectors to the combat module 

column.    Here model row "902T024X" specifies that the solution value of 

column ^OßT^UL" plus the solution value of column '^OßTOeUu" may be 
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no greater than 0,1 of the solution value of column "C902". This does 

allow lower tolerance or upper tolerance assumed in a solution to be 

the maximum allowed (here 10 percent). 

Input datum TOLRSW and following choose this option. These data 

requirements ore discussed in Chapter 3« 

UNIT GROUP CONSTRAINT 

One model row may he generated that constrains the ratio of some 

attribute (strength, cost, etc.) of two groups of units. The two groups 

of units may he all combat and all support, or the user may define them 

"by specifying the HTM numbers of the units to be included in each group. 

The structure of the row when the ratio of all combat units to all 

support units is constrained is 

W!   E  ajXj + w8   E bjYj ^ 0, 
all all 
combat       fcapport 
units        units 

where   Vi  is a weighting factor (positive or negative) for all 

combat units 

aj is the attribute of combat unit j 

Xj is the number of combat units of type J in the force 

wa is a weighting factor (positive or negative) for all 

support units 

bj is the attribute of support unit J 

Yj is the number of support units of type J in the force. 

Each weighting factor applies to the whole group, and a different 

attribute may be used for each group, although only one attribute may 

be used per group. Thus if it is meaningful to do so for example, 

total combat strength may be compared to total support cost. 

The structure of the row when the user defines each group is 

2  WjajXj +   E  VjbjYj * 0, 
all all 

units in units in 
group 1 group 2 
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where   Wj is the weighting factor (positive or negative) for unit 

J in group 1 

aj is the attribute of unit J in group 1 

Xj is the number of units of type J in group 1 

Vj is the weighting factor (positive or negative) for unit 

J in group 2 

"bj is the attribute of unit J in group 2 

Yj is the number of units of type J in group 2. 

Here the weighting factors and attribute selection are individually 

specified for each unit in each group. One unit may only be included 

in one group. 

To clarify, an example of the use of this option is to constrain 

total combat strength to be greater than or equal to seme fraction of 

total support strength. 

The name of the row is 

["GVRVoVuVP"], 
and it Is always a "greater than or equal to row".    Its RHS value 

should normally be zero. 

This option is selected by input datum GRFSW and following, dis- 

cussed in detail in Chapter 3. 

SUPPORT UNIT SUBSTITUTIONS 

Model columns may be generated to represent the possible substi- 

tution of one support unit type for another in satisfaction of alloca- 

tion rule and other requirements for it.    Other requirements include 

the "optional unit" and "augmentation unit" concepts of the Battalion 

Slice model.    Up to 100 such substitutions nay be generated;  one column 

is generated for each one.    For each one the user must specify the DTM 

number of the unit that may be diverted from satisfaction of require- 

ments for it, the DIM number of the unit to satisfaction of whose 

requirements the first unit may be diverted, and the rate of substitu- 

tion.    The rate is expressed as the equivalent number of the new unit 

type for one (1.0) of the diverted unit type. 
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The name of these columns Is 

[i,j,k,"S",,,B,,
>l,m,n], 

where ijk is the DTM number of the diverted unit, and Imn is the DTM 

number of the unit to whose requirements it is diverted. 

The matrix structure for one sample substitution is shown in Fig. 

17.    In the figure,  "^13" represents allocation rule requirements for 

unit 212, and '%7e" represents allocation rule requirements for unit 

U78.    The number of units of type 212 in the force must be equal to allo- 

cation rule requirements for unit 212 plus the number of units 212 that 

are diverted.    The rate of substitution is  .35»    The number of units of 

type U78 in the force plus  .35 times the number of units 212 that are 

diverted must be equal to allocation rule requirements for unit U78. 

Substitution columns do not intersect any rows other than the 

allocation rule rows.    Thus their solution values are not influenced 

directly hy any objective function, "but only indirectly. 

This option is chosen by input datum SUBSW and following, discussed 

in detail in Chapter 3« 

OBJECTIVE FUNCTIONS 

There are several standard alternative objective functions in 

CONFORM models.    In addition seme model rows not usually thought of as 

objective functions may he so used in certain applications. 

TFSTRN 

TFSTRN is an objective function that is the total force strength, 

scaled in thousands of men.    The coefficients of TFSTRN are all non- 

negative.    TFSTRN is always generated. 

TCSTRM 

TCSTRN is a function that is the total combat strength,  scaled in 

thousands of men.    The coefficients of TCSTRN are all non-negative. 

TCSTRN is always generated. 

TSSTRN 

TSSTRN is a function that is the total support strength,  scaled in 

thousands of men.    The coefficients of TSSTRN are all non-negative. 

TSSTRN is always generated. 
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TFCOST 

TFCOST is an objective function that is the total force cost. Cur- 

rently costs are in millions of dollars when ohtained from the FCIS, 

hut the user-specified combining of budget categories into one cost type 

may also scale the costs into s  .-thing other than millions of dollars. 

The coefficients of TFCOST are ail non-negative. TFCOST is always 

generated. 

TCCOST 

TCCOST is a function that is the total combat cost.    It is scaled 

exactly as TFCOST above.    The coefficients to TCCOST are all non- 

negative.    TCCOST is always generated. 

TSCOST 

TSCOST is a function that is the total support cost, scaled exactly 

as for TFCOST above. The coefficients of TSCOST are all non-negative. 

TSCOST is always generated. 

TDEV 

TDEV is an objective function that is the weighted sum of all com- 

bat and/or support unit deviations modeled. TDEV is only generated when 

combat unit shortfalls and/or combat unit longfalls and/or support unit 

requirements shortfalls and/or support unit requirements longfalls and/ 

or support unit force shortfalls and/or support unit force longfalls are 

modeled. The weighting factor types are individually specified for 

each type of deviation. The weighting types may be strength (thousands 

of men), cost (millions of dollars), number of units, and for combat 

unit deviations only, each of the six possible combat effectiveness 

indices. The coefficients of TDEV are all non-negative. Minimizing 

TDEV is equivalent to minimizing the absolute value of unit deviations 

from requirements and/or target values. 

Combat Unit Effectiveness Indices 

Up to six combat unit effectiveness indices may be represented in 

a single model. One model row is generated for each. Both the name 

and type of each row is user-specified. When one of these rows is 

unconstraining (neither ^, =, nor ^ RHS value), it may be used as an 
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objective function.   The coefficients of all such rows are all non- 

positive.    Thus minimizing (the standard sense of optimization in most 

MFSs) one of these functions actually maximizes the corresponding index. 

Combat Units 

One basic row is generated for each combat unit in the model. 

These rows frequently set the number of each combat unit in the force 

to their RHS value.   However, the type of each row is individually 

specifiable by the user.   When one of these rows is unconstraining 

(neither s, =,  or * RHS value),  it may be used as an objective func- 

tion.    The names of these rows are 

["CM,.),*], 
where IJk is the DIM number of the unit. 

Support Unit Aggregates 

Up to 2^ aggregates of support units may be represented in a model. 

These may correspond to function areas. For each one, two model rows 

are generated. One is the total strength (thousands of men) of the 

aggregate, and the other is the total cost (millions of dollars) of the 

aggregate. The names of these rows are user specified as 

[a,b,"S","T,,,"R"] 

and [a^/cV'SV'T"], 

where ab is two characters input by the user. The type of each of the 

two rows for each aggregate is user specified. When one of these rows 

is unconstraining (neither £, ■, nor ^ RHS value), it may be used as an 

objective function. The coefficients of these rows are all non- 

negative . 

Support Unit Aggregate Deviations 

The purpose of this section is to caution the user against the 

selection as objective functions of sane unconstrained model rows. The 

rows described here are designed primarily for reporting purposes. If 

support unit aggregates are represented and support unit requirements 

shortfalls and/or longfalls are represented, two model rows are gener- 

ated for each aggregate. One is the strength-weighted sum of shortfalls 

(negative coefficients) and longfalls (positive coefficients). The 
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other is the cost-weighted sum. These rows are always unconstraining 

and thus could he used as objective functions. Note however that they 

do not have all non-negative or all non-positive coefficients. Thus 

if one were to minimize one of these rows, he would not he minimizing 

the sum of the absolute deviations but would be minimizing the total 

longfall and maximizing the total shortfall of that aggregate. Like- 

wise, maximizing one of these rows would be minimizing the total short- 

fall and maximizing the total longfall of that aggregate. The names of 

these rows are 

[ajb/'SV'TVRVRV'D"] 

and [ajb/CV'SV'TVRVD"^ 

where ab are the same two characters input by the user for the basic 

aggregate row names mentioned above. 

Likewise,  if support unit aggregates are represented and support 

unit force shortfalls and/or longfalls are represented, two model rows 

are generated for each aggregate to represent the strength and cost 

force deviation of that aggregate.    The names of these rows are 

[a,b,"s","T^,,R^,,F^,,D,,] 

and [a,b,"C","SM,"T",,,F","D"]. 

To actually minimize the sum of the absolute deviations of one or 

a few aggregates, the user would have to structure a special objective 

function which is a subset of function TDEV. He may do this through a 

revised procedure of an MPS. 

LP MARGINAL VALUES 

The marginal values, pi-values, or dual activities of LP model 

rows reported as part of the solution of a CONFORM model express the 

rate of change of the objective function used in the solution, relative 

to changes in the RHS value of the row. In general, a RHS value cannot 

be changed arbitrarily without violating a condition of the LP problem. 

The marginal values are generally only valid when interpreted one at a 

time and over a certain range. The range of validity is frequently 

small. It can be determined by use of procedures included in most MPSs. 

Sane special properties of the margiioal values have been verified 

for CONFORM "base case runs." In a base case run, changing the RHS 
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value of a combat or support unit changes the number of that unit and 

possibly many other units in the force. If the objective function is 

total force strength, the marginal values express the rate of change of 

the total force strength relative to a change in the number of one unit 

type (as the Ist-order effect). It is thus the marginal unit slice 

strength—the marginal strength of the unit plus its support tail. It 

has been verified that the range of validity of the marginal values of 

combat unit rows is essentially Infinite. Also, the marginal values of 

combat units are mutually exclusive. Thus if the marginal value of 

every combat unit type were multiplied by the number of that unit in 

the force, and totaled, that total would be the total force strength due 

to allocation rules. Any "optional," "augnentation," or "deletion" 

support units, that is any RHS values of support unit allocation rule 

rows, are not accounted for, however. 

If the objective function were total force cost, then the marginal 

values of the combat units would be the slice costs of units. 

For support units, the marginal values still represent the unit's 

slice strength or cost, and have a wide range of validity, but they eure 

not mutually exclusive. The marginal values of support units should 

only be interpreted as valid one at a time. 

For all CONFORM models, marglm 1 values present useful information 

about infeasible, feasible and optimal solutions. If a solution is 

optimal, the marginal values indicate the sensitivity of the objective 

function to changes in RHS values—changes in allocation rules, re- 

source limits, target values, deviation limits, etc. If a solution is 

not feasible, the marginal values (relative to a special objective 

function) express the sensitivity of the infeasibility to changes in 

RHS values. Because the non-zero marginal values identify the rows in 

which changes directly influence infeasibility, the analyst is often 

able to localize model troubles quickly. He may find that one or more 

RHS values were not input or were input with the wrong sign(s). 

In some CONFORM applications, the question may be whether or not 

a certain set of force-planning constraints and policies is feasible. 

In these cases, an infeasible solution may be an acceptable solution. 
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and not Indicative of improper model formulation/generation. Also in 

these cases, the marginal values would he an indication of why the 

answer is "not feasihle," 

In general, marginal values are only compared to one another to 

see their relative values, rather than interpreting their ahsolute 

values. 
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Chapter 3 

MODEL GENERATION 

INTRODUCTION 

Chapter 2 shoved that the CONFORM modeling logic Implies a large 

number of actual CONPOPM If models.    The appropriate IP model for each 

CONFORM run is generated automatically by a ccnputer program—-CONGE«. 

GONGEN accepts input that defines a CONFORM If problem and produces a 

complete IP problem file in a form acceptable by one of several com- 

mercially available computer programs for the solution of If problems. 

CONGEN belongs to the class of computer programs usually called "If 

Matrix Generators."   CONGEN translates the defining input to a complete 

problem file much more quickly and accurately than is v^aaible by any 

manual process.    Of course, the development of COHOBI consumed more 

effort than would have been required to manually produce a single COH- 

FORM model.    However, the finished CGHQD permits rapid, accurate 

generation of different CONFORM If models aa needed; a single manually- 

produced model would have been obsolete before it was completed. 

The principal data sources for COHGEW are the allocation rule 

coefficient data files, the troop list, and the cost data file of a 

Battalion Slice run to specify basic CONFORM model structure, and the 

selection of modeling options by the CONFORM user.    The principal out« 

put of CONGEN is the thousands of card-images that define the If modil. 

Typical CONFORM problem files have comprised 12,000 to 16,000 card- 

images, 6000 of which are directly related to the Battalion Slice 

allocation rule coefficients. 

This chapter in general treats COHOBI aa a "black box," while dis- 

cussing its inputs and outputs in detail.    Detailed discussion of CONCZN 

itself is deferred to its program documentation in Appendixes B and C. 
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CONGEN EXELVnO« 

An LP aodel con«lit« of mny v»rl«ble« (COIUHM), and equation« or 

constraint« (row«).    Bsch ■u«t be Identified uniquely.   The exact poal> 

tlon of any problea coefficient (aatrlx elaaent) wmy be «pec if led by the 

Identifier« of the corre«ponding equation and variable.    C0i4GOI s^nerate« 

only the equation« and variable« desired and «uppllea unique Identifier« 

for «11 equation« and variable« generated.    An equally Important, but In 

aany respect« easier OQBW role Is the generation of appropriate 

numerical values of aatn.. eleaants.    The currently available IP solu- 

tion systeas do not require tero-velued elaawat« to be Included vlthln 

« problea file; accordingly, OONGBI, with a few exception«, 1« Halted 

to the non-null  Inforaatlon defining a COKFOFM LP aodel. 

Frequently, not only one but several different CONFORM LP aodels 

may be generated to address « force planning problea.    Only one aodel 

1« generated at a time, and the one produced is as chosen by the user/ 

analyst,.    The aany aodellng options place a greater burden on the user. 

The use of CONGEM require« the «election of one aodel froa «aong «everal 

reasonable and pensltted desists.    However, the options provide the 

opportunity to addres« a vide variety of force planning problea« vlth 
corresponding LP model«. 

The output of COHOBi Is readable by an analyst and by cosBerclal 

IP solution syateas.    An LP solution «yataa for third generation coa- 

puters 1« cosasonly identified as e Nstheaatical Frograaalng Systea, or 

slaply as KP6.     > NGO« is operational at U8ANB8A on its IW 360/6? 

ccaputer systea and at RAC on it« CDC 6>tO0 coaputer «yataa.   At either 

InatalUtion COMB aay genersU aatricas U a foraat of IBCs HPß/jSO 

or CDC*■ OPTIMA «olutlon «ystea. 
Although soae MPSs eccep* rendoaly order aatrix input files, aoat 

analysts prefer to read and check well-ordered file«.   Nstrix generators 

that produce prohlea files by expsnsion or repetition of data through 

«ueeasaiva alailar aodel «ubaatrlee« or «lalUr vectors (coluaas or 

rows) aay provide appropriate coluan or row order without sorting. 

COHGDi generates aatrlces coluan-by^coluna; the output file is wall 
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ordered exactly as produced.   Tbm COIUBD order (with ell optic»* 
exercised)  1«: 

(a) For each coabet unit type. 

(1) The unit variable. 

(2) Tbe unit ahortfail varUble. 

(3) Ibe unit lontfall varUbU. 

(b) for each lupport unit type. 

(1) The unit Tarlable. 

(2) Ibe unit requlraaeata ahortfail variable. 

(3) Tbt unit requlraaents loncfail variable. 

('•)   The unit force sbortfau variable. 

($)   Tbe unit force longfail variable, 

(e)   for A-aatrlx (by csbat unit type) and B-eetrix (by aupported 

support unit type) coefficient«. 

(1) Allocation rule coefficient lower deviation variable. 

(2) Allocation rule coefficient upper deviation variable, 

(d)   For aacb unit mix, 

(1) The BU variable. 

(2) For alx entries. 

(1)   Upper tolerance variable. 

(11)   Lower tolerance variable. 

(«)   Support unit substitution wlablas. 

There are three «3£ss of input to COMOD.    First, the bsslc 

structural data defining allocation rules and unit I dent 1 fleet lor 

nuBbert, titles, strengtbs and coats aay be autoBatlcally read fron tbe 

outputs (and inputs) of s Bittalloa Slice run, witb tbe ccmrom user/ 

analyst cbooslng other aodel option«. 

Second, tbe basic atructural data used ID a previous OOVQB run 

■ay be reatored for tbe current run by reading a data file produced 

in that previous run, with tbe user/analyst cboo«lnc other option«. 

Third, all data aay be hand-prepared by the user.   Thu node my 

be useful for eddressing «OBS problem« by gvnerating and «olving snail 

■odeIs   ones with only a faw unit types.    These unit types nay be 

notional units representing aggre^te« of actual unit type«. 



The output of OONGtfl it Input to •    NFS for solution;  this solution 

step Is the subject of Chapter U.    Optional reports nay he autonatlcally 

prepared fror, the IP aolutlon by the CONFORM If reporter, CONREP; this 

step Is discussed In Chapter 3. 

DATA RBQUIREMEKTS 

For each LP model to be generated, CONGEN requires data to define 

In teras of conbat force and support unit allocation rules the theater 

to be aodeled, characteristics of unit;«, upper and lover Halts on 

various strength and coat subtotals, values of any tolerances to be 

eaploysd, and the selection of other optional features.    This data Is 

read by CONGEN fron nagnetlc tapes and/or disk files and cards produced 

by Battalion Slice, and cards punched by the CONGEN user and/or produced 

by a previous CONGEN run. 

As previously stated, there are three Input data modes:    (l) basic 

structure specified by the output tapes of a Battalion Slice run, with 

CONGDI-user-speclfled tolerances and options;  (2) basic structure 

specified by a binary data file produced on a previous CONGEN run, with 

user-spec If lad Iterances and options; and (3) all user-prepared data. 

Bach of these Irput nodes Is separately discussed.   They are com- 

parad In Pig. 18, a schematic diagram of the CONGEN Input data process. 

All data Is normally read from system Input/card reader unless other- 

vise noted. 

Input frog Battalion Slice Model 

In this section each Input data Item for CONGO) matrix generation 

based on Battalion Slice output Is discussal In the order In vhlch It Is 

Input to CGKQOI.    Where appropriate, data Items are referred to by the 

names of the corresponding COHQBI variables and arrays.   Where space 
permits, these names are repeated as card titles on the right hand side 

of actual data cards.    Card titles are not road by CONGEN; they are only 

Included to help document the data.    Some sample data values are given, 

ai.1 a complets sample data set Is listed In Appendix A. 

jt^BKAM.    This datum Is the name of the LP model to be generated. 

It may be from one to six characters, abiding by any specific naming 
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k) 
Fig. 18-CONGEN Input DM Stroctur« (cont'd) 
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ACCRSW 

Support unit 
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CSSW CLSW 

SRSSW SRLSW 

SFSSW   SFLSW 

Unit d»viotioni 

tel«nnc«t 

■Mtria 
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••i«in«f»< 

•FTOIROOl It fci Stic* FT40F001. 

'FTOiFOOJ U •* Site* FT75F001. 

'FUOFOOI it frMi • |w«taM CONCf N 
AFT0«F003 It ■« III«« FTI5001. 

run. 

Fit- ll-COMCEM lnf«t DM« Stavctaf« (cMt'4) 
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conventions of the MPS In whose format the model Is to be generated (see 

data Item LANGSW).    It is written on the "NAME" card (for MPS/36O) or 

"FILE" card (for OPTIMA) at the beginning of the matrix rcw Identifica- 

tion file (unit 7). 

Input format: 

AM2 
one value,  on one card,  left-Justified In columns 1-6, 

always Input. 

A sample PRBNAM card Is shewn In Fig. 19. 

LANGSW.    The value of LANGSW specifies the MPS In whose format the 

matrix Is to be generated. 
LANGSW - 1  ...  IBM's MPS/360 

2  ... CDC's OPTIMA. 

Input format: 

12 

one value, on one card. In column 2, always Input. 

A sample LANGSW data card Is shown In Fig. 19. 

DATSOR.    The value of DATSOR specifies the source of the basic 

structural data, and thus which of the three input data modes is being 

used. 

DATSOR - 1 ... basic structural data is read from Battalion Slice 

model output tapes and card deck 

2 ... basic structural data is hand-prepared 

5 ... basic structural data as specified for a previous 

CONFORM run is restored by reading a binary file, 

unit 10,  of data produced by that run. 
Of course, for this mode of input, DATSOR always - 1. 
Input format: 

12 

on« value, on one card,  in column 2, always input. 

A sample DATSOR card ia shown in Fig. 19. 

Battalion Slice Model Outputs.    Basic structurm data is read frcm 

Battalion Slice model ojtput (and input) tapes and solution card deck. 
COHGOl reads the A-natrlx (and other data) tape (Battalioo Slice unit 
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ho produced by APROG), a B-matrix tape produced specially for CONGEN 

(unit 75 produced by BPROG),  the Battalion Slice extraction from the 

FCIS tape (unit 85), and the troop list card deck which is produced by 

DPROG.    The three tape files are assumed by CONGEN to follow one another 

in that order on CONGEN unit 8.    The troop list card deck immediately 

follows the DATSOR card.    CONGEN Ignores some blocks of data on the A- 

matrix tape and cost tape; and CONGEN execution is not impaired if there 

is no cost data for some units.    The following data is obtained from 

the A-matrix tape: 

(a) NCOMBT.    The number of combat unit types.    NCOMBT must be £ 60. 

(b) DTM(i), for i = 1 to NCOMBT.    The Battalion Slice DTM identi- 

fication numbers (less 900) of each of the NCOMBT combat unit types. 

CONGEN increments them by 900 before using them.   Also the unit title is 

read and passed to CONREP. 

(c) Number of "parameterized" unit types and their DTM numbers. 

CONFORM model logic treats the Battalion Slice parameterized units as 

any other support unit. 

(d) NSUPRT. The number of support unit types. This number in- 

cludes the number of unique parameterized units.    NSUPRT must be s 700. 

(e) Requirements for support units by combat units.    For each of 

the NSUPRT support unit types,  its UM number and the number of units of 

that type required by the number of each combat unit in the force Is 

read.    Also the unit title, and SRC and TPSN numbers are read and passed 

to CONREP.    The order of appearance of these NSUPRT support unit types 

is the order in which they are modeled.    Only requirements greater than 

zero are stored.   They are stared in COMOOl array COEF(8000),  starting 

in word one.    CONGEN variable NANZ Is a count of these positive coef- 
ficients and those read below for the "parameterized" units.    It Is the 

number of CONFORM A-matrlx coefficients.   Ties« coefficients are later 
divided by the numbei  of the appropriate combat unit type In the force 

for use In the CONFORM model 00 a per unit basis.    "Parameterized" units 

are Included here, but without specification of any coefficients. 

(f) Requirements for parameterized units by combat units.    For 

each parameterized unit, the number of units of that type required by 
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the number of each ccobat unit type in the force is read.    Only coef- 

ficients greater than zero are stored.    The coefficients are counted as 

part of the NANZ CONFORM A-matrlx coefficients and are also stored in 

CONGM array C0EF(8000).    These coefficients are also later divided by 

the number of the appropriate combat unit type in the force. 

From the B-matrix tape is^ead the requirements for support units 

by support units.   Only coefficients greater than zero are stored, and 

they are already on a per-unit-basis.    They are also storec in GONGEN 

array COEF(6500), starting in word NANZ + 1.    NBNZ is a count of the 

number of these B-matrix coefficients. 

The next data to be read from system input is the card deck troop 

list from the Battalion Slice run.    The entire deck as produced by the 

Battalion Slice DPROG procedure,  including the header card and "999" 

terminator card is included.    From this data is read the strength of 

each unit and the number of each combat unit type in the run.    These 

latter values are used to convert the A-matrlx coefficients into a per- 

mit form.    Sample troop list cards are listed in Fig. 20. 

Next the Battalion Slice extraction from the FCIS is read.    This 

tape contains one record per unit In the data bank.    Each record con- 

tains the DTM number of the unit and 132 unit costs corresponding to 32 

budget categories, the cost of some of which may vary by six peacetime 

stations.    Table 1 shews the budget categories and peacetime stations 

currently used.   Each COKFOPM model has one cost function.    It Is a 

linear conblnatloc of the 32 budget categories and 6 peacetime stations. 

Thus such cost functions as "total Initial,** "total annual operating 

coat," "Initial plus tan years operating cost," and "initial plus ten 

years operating cost discounted at 10 percent" aay be represented, each 

with a particular «sauned distribution of units at peacetime stations, 

such as "3/6 in COIfUS and 1/6 In Europe."   To specify the coat function, 

two data itaas which are prepared by the COHFOFM user are raad froa 

systea Input before the coat data tape Is read.   They are: 

(•)    AVOCBT.    A aultlpller for each of the 32 budgrt categories. 
Input format: 

iatt.6 

10 values par card (up to ten on the Last card). 
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TESTING   USANSSA     8   DIVISION 
902 i)      BH   MECH   Zh  01V/SEP  8CE 

BN   TANK 
SOON  CAV   MECH/AR  01V 
SOON  CAV   AH/ABN/INF   OIV 
TRP  CAV  S€P  H*/H/*R  BOE 
BN   155  SP   MECH/ARNO   OIV 
BN  155  SP  SEP H^AR BOE 
BN   CHAPARRAL-VULCAN 
ON   155  SP   INGN-OIV) 
BN   3   INCH   SP   fNON-OIV) 
«N LANCe  <MON-Ot¥>  
BN   8-IN   fOIV) 
ARNO CAV   SOON  TRICAF  
SOON   ATK   HEL   TRICAP 
CO  ATK MEL               -   - 

HQ   11   HHC   THEATER   ARHY 
J 5  AR -tl Httf^ARffO «AV-REW  
5 9   IN  11  HHC   SEP LT   INF   BOE 
6 9  HO   11   HHC   CORPS 

AR   11  HHC   ARMOREO  DIVISION 
AR  11   HHC   EOE  ARHO OIV    - 
IN  11  CO  LONG RANGE  PATROL 

905 0 
906 fl 
907 J 
909-« 
919 0 

-920 
92 <> 
928 
929 
9J2 « 
938 0 

-9<»3 
%9 
951 

2 

4 
0 
0 
0 

0 
J 

9 

6 
10 
16 

PRAH   INPUT  DECK 
C70H5H020ÜC 22231 669 22>t0 0 22 
170 35H02J00 20725 573 56.000 56 

-171tt5H00O0ü OWO §87 855 4.006 
17095H1100C 0 530008 937 4.600 ii 

-€ 171u?Ha«lt0g 1300007 161 -4.96 6 -    4- 
V   Ü6365H0000O 0<»0G01<» 58<» 21.00 0 21 

06375HJOÜOO 146001«» 614 6.666 
<»«»325HO00OC 2014000 559 7.030 
e6<i55G70000 2166000 567 8.666 - 6 
C6%<i5G70duQ 21843 564 12.000 12 

T     -06595T60öde 216*9   --" 463 3. 60 a - •   -3 
t6395H000OC 020CC16 529 10.30b 13 

V   i7135Tie0O0 0U00&O7 694 7.696 
17285T20000 OOOCO 620 2.b0b 
17H1H020JO 20794Ü0 210 17.000 17 
TOAP1HOARAA 36301 664 l.OOu 

-     17B5eHaOOtife 26710 226 2.906 J 
771w2H000OC 1500000 256 1.000 
52waiG9100C 30635116 256 1.960 
17üÜ<»Hw0ü3d 02b0001 192 7.0ü0 
l?u<»2Hü0»i00 0 2000U6 116 21.600 21 
M7157G80ü0U 

• 
• 
• 

2226500 216 1.060 

968 9   OUMHV   UNIT   > 
969 9 DUMPY UNIT I 
976 9 OUMMV UNIT > 
971 9 DUMMY UNIT F 
97* 9-OUMMf UMIT - 
973 9 OMMV UNIT - 
979 9 OUM M UNIT 
990 9 OUNHY UNIT > 
962 9   DUMMY  UNIT   S 
964 9   KEY   UNIT   FCR 
965 9   KEY  UNIT   FCR 
966 9  DUMPY  UNIT   > 
967 9 DUMMY UNIT 
966 9 DUMMY UNIT 
999 

1/21f«66   OS  AGFT 
1/29 *600   GS  ACFT 
1/29,669   €S   ACFT 
OR   COMMZ   FOL   210 

NO»   Of- AIPORAFT 
- EQUIVALENT  COR 
INTER   SIZE  THEAT 
BASE   UMT-TERMIN 
1/21,600»  OS  ACF 

CGD   MOVEMENT   - 
CGO   MOVEMENT - 

1600   BEDS« 
CORPS  POL 
ARMY     POL 

«•     16.578 17 
w       9.601 1C 
6       1.256 
0           .938 
•     25.966 2« 
6        1.C30 
0       1.666 
0       9.112 
0          .776 
-        2.946 
6     14.466 15 
6     22.289 22 
6       5.365 
•     14.28V. 14 

Ft« •MMIIM Sit«« C«t4»D«ct Tra«» Litt D«i« 
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(b)   AVGSTA.    A multiplier for each of the six peacetime stations. 

These fractions should usually sum to 1 (1.0). 

Input format: 

6iE8.6 

oix values on one card. 

Sample AVGCST and AVGSTA data cards are shovn in Fig. 21. 

The cost tape is then read, and a single unit cost factor as speci- 

fied by AVOCST and AVGSTA is stored for use by GONGEN.    It is permis- 

sible for the cost tape not to have data for some units modeled or to 

have data for units not modeled in a CONFORM run.    Costs are dimensioned 

in dollars in the data file, but are scaled in millions of dollars by 

GONGEN. 

NEFF, EFFIAB. EFF.    Up to six Indices of combat unit effectiveness 

may be represented in a CONFOBM model.    NEFF is the number to be repre- 

sented.    One row in the model is generated for each index represented. 

EFFLAB is a six-character name and the type of each row.    EFF is the 

index value for each index modeled for each combat unit type modeled. 

Input format: 

NEFF and EFFIAB are input on one card under format 

(I3,7X,6(AU,A2,2X,A1,1X)). 

The first field is the value of NEFF.    The next six fields are the name 
(AU,A2) and type (Al) of the model rov for each index.   The name can be 

any six characters consistent with the naming conventions of the MP8 in 

vboae language the model is to be generated (see input datum IANGSW). 

The value of the row type indicator nay be: 
"+"      ... total value of that combat index < RHS value, 

blank ... total of index ■ RHS value. 

"-"      ... total of index * RHS value. 

"F"      ... total of index unconstrained by RHS value. 

One additional card for each conbat unit type modeled specified the 

actual index values on a per-unlt-basls.  .If UFF is zero, no additional 

cards should be input.   The format of these cards is 

(10K,6B10.6). 

^6 
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Saaple HEFT, EFTIAB «nd EFT data card« «re »ham in flf. 22,    ID 

the exaaple, ♦he DIM number of the unit baa been Included la the first 

three coluauu of each of the EFT data card«. 

NCON.  The value« of MCOB •jeclfy the type of the row for each c 

bat unit type. 

NCGHd) ■ •♦"  ...the nuabar of unlU of coabat unit type 1 » 

the RKS value of It« row. 

blank ... the nuabar of unit« of coabet unit type 1 ■ 

the RKS value of It« row. 

■•■  ... the nuaber of unit« of coabet unit type 1 * 

the RH8 value of It« row. 

"!■"  ... the nuaber of unit« of coabet unl>. type 1 

uncon«trained by the RHS value of It« row. 

Input foraat: 

J(A1,9X) 

*OMBT value« on HCOMBT/e card«, alwaya Input. 

iieapU NOON data it ihovn In n«. 23. 

RE8COW. The valuea of RECCGW «pecily the type« of the «U re- 

fource cooetraint«. 

• type of conatralnt on total force «trencth, row 

"TFBTRL". 

• type of conatralnt on total coabet «trenffth, rov 

"TC8TRL". 

■ type of constraint on total support «trancth, row 

"TS8TRL". 

• type of conatralnt on total force coat, row 

"TFCBTL". 

■ type of conatralnt on total coabet coat, row 

"T0C8TL". 

• type of conatralnt on total «upport co«t, row 

"T8C8TL", 

RBOOKl 

RE8C0ü(2 

KESCOMO 

RESOQi(li 

RESCOIl(i 

id - "♦"  ... raaource 1 < RHS value 

blank ... raaource 1 - RHS value 

"•■ ... resource 1 * RHS value 

"F"  ... raaource 1 unconatrained by RHS value. 

.  / 
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Input foraat: 

6(Al,9X) 

alx values on one card, always Input. 

Sample RESCON data Is shown in Fig. 2k. 

AUmfP.    The value of ALRIYP specifies the type of all allocation 

rule rowa. 

ALFTYP - ■♦"      .... all allocation rule revs s RHS value 

blank ... all allocation rule rovs ■ RHS value 

■•■      ... all allocation rule rovs * RHS value 

"F"      ... all allocation rule rows unconstrained by 

RHS value. 

Input  format: 

one value,  on one card, always Input. 

A aaaple ALRTYP data card la shown In Flg. 2U. 

TOLRSW.    TOLRSW Is an Integer variable used as a logical switch to 

specify whether or not tolerance on Individual allocation rule coef- 

ficients nay be allowed at all In a particular model. 

TOLRSW - 1  ... lower and/or upper deviations fron coefficients 

allowed; tolerances are specified below, 

otherwise    ...no coefficient tolerance la allowed; no 

attempt la made by CONGD.' to read any tolerance 

apecificatlons below. 

Input format: 

12 

one value, on one card, in column 2, always input. 

Mlocation Rule Coefficient Tolerance Specification.    If alloca- 

tion rule coefficient tolerance nay be allowed at all (TOLRSW, above, 

■ 1) thla data aepient specified any allowable deviations from the 

coefficient.    This data sesnent must have a header card 

card columns 

1   -    7 

COEPTOL 

and a trailer card 
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card columns 

1    -      8 

ENDCPTOL. 

Between these,  one card Is input for each coefficient for which toler- 

ance Is to be allowed.    Each card Identifies the coefficient on which 

tolerance Is allowed by the DTM number of the supported and supporting 

unit types, and the maximum allowable upper and lower deviation from 

the coefficient In terms of decimal fractions.    If tolerance Is speci- 

fied for a nonexistent coefficient, the tolerance Is Ignored, a diagnos- 

tic message is written and CONGEN execution (data input) continues. 

Sample coefficient tolerance data cards are shown in Fig. 25. 

Input format: 

(9X,I3,2X,I3,1+X,5X,E12.6,E12.6) 

four values (supported unit DIM number, supporting unit DTM 

number, maximum upper deviation, and maximum lower deviation) 

per card, not input if TOLRSW ^ 1. 

SUBSW. SUBSW is an Integer variable used as a logical switch to 

indicate to CONGEN whether or not substitutions of support unit types 

in satisfaction of allocation rules may be represented at all. 

SUBSW = 1 ... support unit substitutions may be repre- 

sented in the model; those allowed are 

specified belcw 

otherwise ... no support unit substitutions may be repre- 

sented; no attempt is made by CONGEN to 

read any substitution header, data or 

trailer cards below. 

Input format: 

12 

one value, on one card, in column 2, always input. 

Allowable Support Unit Substitutions Specifications. If substitu- 

tion of support unit type in satisfaction of allocation rules may be 

allowed at all (SUBSW, above, = 1), this data segment specifies any 

allowable substitutions in this model. This data segment must have a 

header card 
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--- 

oard COIUMK 

I   -     8 
UHITSUBS 

and a trailer card 

card column« 

I    -    7 

EKDGUBe. 

Between these, OM card It Input for each allowabla subatltutlon. Bach 

of these cards specifies tbe DD4 nuaber of the unit type which may be 

substituted, the UIH  nuabar of the unit type for which It may be sub- 

stituted, and the rate at which it nay be substituted. For exaapla, 

UTH  1 may be substituted for PIM J at the rate of x DIM J equivalents 

for each DIM 1 substituted. Figure 26 shows sample support unit sub- 

stitutloo input data cards. 

Input fomat: 

(9X,I3,2X,I3,l'»X,5X,«l2.6) 

three values (substituted unit DIM number, replaced unit DIM 

number, and rate of substitution) per card not input if 
SUBSW / 1. 

UMIXSW.    UMIXSW is an integer variable used as a logical switch to 

indicate to CONGEN whether or not constraints on the mix of unit« may 

be represented at all in a model. 

UMIXSW > I ... unit mix constraints may be represented; 

those mixes desired are specified below 

otherwise    ... no unit mix constraints are to be repre- 

sented; no attempt is made to read header, 

data or trailer cards below. 
Input format: 

12 

one value,  on one card,  in column 2, always input. 

Unit Mix Constraints Specifications.    If any unit mix constraints 

may be represented at all (UMIXSW, above, > l), this data se^nent speci- 

fies any desired in this model.   This entire ddta sequent must have a 

ti^ller card 
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oard eoluan 

1 •  8 

A header card 

card col 

M 
NIX 

•nd • trailer card 

oard col 

1 . 6 

•ust be Included for each unit nix  eonatralnt specified. One data card 

la Input for each entry In each alx conatralnt. lach of thaae card« 

input« the PIM nunber of the unit In the nix, Its entry In the alx 

(such a* "x" In "unit 1 la to unit J as x Is to y"), and the ■axlnua 

alloaable upper and lower davlatlon fros this entry In terae of declaal 

fractions of the entry. The ratio of nore than tvo unit types my be 

controlled In any one constrelnt, and one unit type nay appear In »ore 

than one constraint. Flsure 27 sbovs sosw exanples of unit nix con- 

straint Input data. The nunber of nix constraints plus the total 

nunber of nix entries nuat be a 100. 

Input format: 

(1(«,I3,5X,112.6,5X,112.6,5X,112.6) 

four values (unit TftH msaber, nix entry, allowable upper 

deviation fron entry, and allowable lower deviation fron 
entry) per card, not Input If UMIXSW / 1. 

3RP8W.    QRPSW Is an Integer variable used as a logical switch to 
Indicate to CONGOI whether or not a constraint on the ratio of sos» 
■aasur«(s) of two groups of units is to be Included In a nodel. 

GRPSW - 1 ... a conatralnt, specified In detail below, 

will be generated relating the sun of s< 

aeasure, such as strength, of all conbat 

units and of all support units. 
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2 ... • conatraLnt, «p^cLfUd la detail balov, 

will ba fnaratad rtlatlac the SUB of »cm» 

■easure of one group of units and of 

another croup of unite, 

otharvlaa ... DO unit grouping conetralot will ba gener- 

ated; no attaapt «ill ba aada to read 

beader, data or trailer carda below. 

Input fcraat: 

12 

one value, on one card,  In coluan 2, always Input. 

Unit Grouping Conitrslnt Specification.    If a unit grouping con- 

straint la to be Included in a model (ORPSV, above, ■ 1 or 2), this 

data ae^Mnt specifies the constraint.    In either of the two constraint 

■odes, a header card 

card column« 

k . 6 

GROUP 

and a trailer card 

card columns 

I     -    8 

ENDGROUP 

must be Input. 

For a Mode 1 unit grouping constraint, only two data cards need be 

Input—one for all combat units and one for all support units.    Each 

card Inputs a positive or negative weighting factor and the code number 

of the attribute of the group of units (all coubat or all support) that 

is to be constrained.    The attribute may be selected by 
code number attribute 

1 strength 

2 cost 

3 number of units 

3+1, for 1 = 1 to 6       combat unit effectiveness index 1. 

The weighting factor Is applied to the specified attribute of all com- 

bat or support units. The constraint In this mode Is structured as 

69 



wj    E   a^X, ♦ w,    E   ««jX,  » 0 , 

• II all 
caabal lupport 
unit« units 

vbere the w,  are the weighting factors end the a^  are the attributes 

(such as strength) of the units.    Figure 26 shows an example of Input 

data specifying a Mode 1 unit grouping constraint.   That data specifies 

that total cor.bat force strength Is constrained to be * 0.UU9 total 

support force strength. 

For a Mode 2 constraint, the user defines the two groups of units, 

for which the ratio of the sum of the attributes Is constrained.    One 

oata card must be Input for each member of each group; no unit nay be 

a member of both groups.   The weighting factors and attribute selection 

are Individually specified for each member of each group.    Figure 29 Is 

an example of Input data defining a Mode 2 unit grouping constraint. 

This data specifies that the strength of all units hk6,kk& and U^O In 

the force Is constrained to be * O.50 the strength of all units 27^,275 

and 276 In the force. 

Input format: 

(2QX,I5,10X,E12.6,iaX,I3) 
the three fields are the unit DIM number (only required for 

Mode 2),  the weighting factor, and the attribute selection 

number. Not Input If GRPSW ^ I or 2. 

AGGRSW. The value of AGGRSW indicates whether or not support unit 

aggregation rows may be represented in the model. These aggregates may 

correspond to functional areas. A strength and a cost rar  is generated 

for each aggregate; the row names and types are user-specified. 

AGGRSW - 1 ... support unit aggregates, specified in 

detail below, may be generated, 

otherwise ... no support unit aggregates will be 

generated. 

Support Unit Aggregate Specifications. If support unit aggregates 

may be represented In the model (AGGRSW, above, = l), this data defines 

the number and type of aggregates. Up to 25 aggregates may be repre- 

sented. A single support unit type may appear In more them one 
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■CgreoBt«.    A haador card far Mcfa «MrrflBt«- and • trtlUr card for the 

•Btlr« «c^vnt of <WU la raqulrad.    Tba foraat of each header card la 

card COIUMM 

1     -     9 21-22 36 36 
AGOnOAtl Ubal       atrancth row typ«     coat row type 

where "label" la two (?) alphantaarle character« to be uaad In the 

rtrength and coat row nanaa of the atfre^te, and the row typea «ay be 

"♦"      ... total aureate atranfth or coat < MB value«. 

blank ••• total agtre^te atrenfth or coat - fSB valuaa. 

••"      ... total acgre^te atrenfth or coat * FHS value«. 

"f      ... total aagrefata «trencth or coat unconatralnad 

by KHS valuaa. 

The a^cre^ta la further defined by one data card for each «upport unit 

type to be Included In the total.   Tboaa carda la*edlataly follow the 

correapondlnc header card.   The faraat of each card 1« 

card colunna 

31   -     33 
DM number (right Juatlflad). 

Figure 30 ahowa aaaple «upport unit aggregate data card«. 

CSSW.  CT^W, SRSSW, SRLSW, 8F88W, SFMW.    The value« of thaae 

varlablaa Indicate whether or not varloua type« of unit devlatlona ara 

to be allowed In the nodel 

C8SW 1« the «witch for conbat unit ahortfaila fron RHS valuea. 

CUM 1« the «witch for conbat unit longfhll« fron RHS value«. 

SRSSV 1« the «witch for «upport unit «hortfalla frcai alloca- 

tion rule requlraaenta. 
GHI*JW 1« the awitcb for «upport unit loogfhll« fron alloca- 

tion rule requlrenent«. 
JP88W 1« the «witch for «upport unit «hortfhll« frcn RHS 

target v.lues. 

SFl£W is tii • «witch for «upport unit longfhlla fron RHS 

Uuget value«. 
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CSSU,CI£W,   ) 
SRSSW,SRLSW, > - I ... model variables representing the Indi- 

lSFSsw,sn£W ) cate<1 type of devlatlont viu ^ genera. 

ted; the variables will be weighted by 

unit strength. 

2 ... model deviation variables will be gener- 

ated, weighted by unit coat. 

3 ••* model deviation variables will be gener- 

ated, weighted by 1.0 (number of units). 

(rssw I 
■ CL^V I     1  *    '  fc,r 1 '  1 l-0 HEFT ••• conbat unit deviation 

variables will be gener- 

ated, weighted by combat 

effectiveness index i. 

•! 

1C8SW,CI£W, 
Sf£SV,SRI£W,} ■ otbaiwisa ... no unit deviation variables will 
nm*m I b# tw,rit#d. 

Input r mot: 

612 

six valuae on one card, always input. 

Limits on the asount of deviation are defined oelw. 

Unit Deviation Tolerance».    If any of the urit deviation switches 

above ware turned on, data eust be included hero to drfine on a unit- 
ty- jilt basis,  limits on each type of deviation.    First data is input 

for GB8V If turnad on, then CLBW, then 8R8SV, etc.   A row type indioa- 

tor and a real nusber aust be Input for each unit applicable to each 

switch.    Tims,  for C88W and CLSW, a pair of values east be input for 

each coabat unit type.   For the other switches, values must be input 

for each support unit type.   UM model logic for representing unit 

devlationa la dlacuaaed in detail in Chapter 2, but a fee notes here 

may be oseful. 

Unit dawlatlCB variabla« are Halted with respect to the corres- 

ponding jnlt solution variable.   l%us, if one were representing su4->art 

unit shortfalls from allocation rule raquLraaanta and wsnted this 

deviation to be emaetly 20 percent of requireaanU, then the solution 



• 

variable would be exactly 80 percent of requirements, and the deviation 
20 variable would be 25 percmt (-^) of the solution variable. In this 

case, the limiting rev type would be specified as "■" (blank input 
value) and the value as 25 percent (input value of .25), If longfalls 

were being represented, and were wanted to be 10 percent of allocation 

rule requirements (or a RHS tarfet value), then the solution variable 

would be 110 percent of requirements and the longfail variable would be 

9.09 percent (i*«*) of the solution variable. Except for this difference 

between shortfalls and longfail«, the calculation of the value to be 

input is the same no matter the type of deviation of the type of the 

row. Table 2 lists values to be input for various deviation Halts. 

Table 2 

INPUT VALUES FOR VARIOUS UNIT DEVIATION LIMITS 
WHEN LIMIT IS EXPRESSED AS FRACTIO« OP 

ALLOCATIOH RULE RBJUIRBffiNTS OR RHS 
TARGET VALUE 

Input  val >e 
Lialt                                              Shortfall Longfail 

(Limii/d.Luii))   auu/Ti'iuu)) 
.01                   .OICl .0099 

.05                    .0)26 .0k76 

.10                    .ULI .0909 

.IJ                                    .1765 ay* 

.20                                                   .2)00 .1667 

.25                                                   .3333 .2000 

.50                                                   1.0000 .3333 

For this modal logic, "drrutlons * some i of raqulraatnt« or 

target vaUes" are represented by "*" rowa.    Data must be Input for the 

units la the order la which they are modeled. 
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As for other data items, the row type indicator may be: 

•V       ... «row 

blank ... ■ row 

... * row 

"F"       ... unconstrained row. 

Input format: 

10(AI,E7*5)* data for one switch at a time, only input if 

corresponding switch is turned on. 

Sample unit deviations data is shown in Pig.  31 • 

Hand-Prepared Matrix Structure.    During CONGEN execution, any 

matrix structure that is hand-prepared by the user may be read fron 

system input and included in the matrix at the end of the automatically 

generated matrix structure. 

No matter what the level of geneiailty of a specialized LP matrix 

generator, the need is foreseen for the inclusion fron time to time 

of very special structures.    The hand-generated matrix structure of 

"handgen" concept provides this additional model generality.    The user 

may hand-generate mome structure that is additional to that generable 

by OOHGEM,  or he may suppress the CONGEN generation of soaa structure 

and hand-generate his own version of it.    During any future modal logic 

developmeit, this cotcept may provide the moat efficient means to test 

new logic prior to inclusion In the aatrlx generator itaelf. 

Matrix structure Is read until a terminator card is encountered. 

Tba terminator card must always be present.    Handln may be input in 

the form of new row or column vectors,    frrv'aa hmnd^rn Input of the 

coefficients of new columns  Is not allowed.   Additional coefficients 

for "old" rows and columns may be Input here, but the column name will 

be duplicated In the list of column names output by OQMD (unit I). 

Handgra must be prepared la a format of the MPB in which the matrix la 

being generated aa specified by Input data variable LAK0W above.   These 

format« are 

MPB/360 (LANGßW - I) 
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cbrd column 

1 5 - 12 15-22                   25 26        -       36 

row type 
indicator 

colunn 
name 

rev           algebraic sign 
name            of coefficient 

OPTIMA (UNGSU - 2) 

absolute value 
of coefficient 
(decimal point 
in 30) 

card col'jmn 

1 11 19 -20 21 29 30 

column name 
(decimal 
point In 
column 27) 

51 
algebraic 
sign of 

coefficient 

32    -   »»2 

absolute 
value of 
coefficient 
(decimal point 
In 36) 

row type  row name 
indicator (decimal   , 

point In 
column 17) 

The row type indicators are 

l'unk ... - row 

"♦*  ... « row 

... a row 

"f      ...  type free, unconstrained row 

The terminator c trd Is simply a card blank in the row name field. 
Pig»  32 Is an example of a handfen input data set. 

hHS, Bound, Rant Data.    RH8 values of OOHPORM modal rows, upper 

and lower bounds en model columns, and upper and lower ranges on model 

row linear forms (MPB/360) or logical variables (OPTIMA) repreaeat the 

values of many of the constraints of COKPOFM U» mode la.    Savaral alteroa* 
live sets of these valuaa may be Included in a single model.    The COMB 

operator must prepare any auch data la the format of the NFS In which 
the matrli Is being generated (see  inpu*. datum UUR36W).    These cards 
are input as a separate data set after OCWB eiacutioo, and are con- 

catenated with the row identification and matrli element files output 

by OOMD to form the complete If problem file for input to the MP8. 

mis whole data aet must have at least a temlnator card: 

"DTOATA-  In coltMW 1-6 for IM/)60 

or     "DTOPILX* la columns 2.8 for omm. 

MM values.    Por MPB/360 any MB values should be preceded by a 

rard with "HHS la columns  1-3.   The MB values of COKFOm model rows 
rrpresent: 
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(a) The number of each combat unit type in the force. One baste 

model rCN is generated for each combat unit type. The type of each 

row is user-specified (see input datum NCON). Frequently these rows 

are equalities, and one RHS value is input for each row to specify 

the number of that type of unit to be in the force. The four character 

names of these model rows are 

[ "C", i 1 j,k], 

where iJk is the DTM number of the combat unit. These RHS values should 

be non-ne~tive. 

(b) The number of "optional" support units and/or the amount of 

"au@Jilentation" or "deletion" of support units. One basic model row 

is generated for each support unit type, including dummy units, whether 

or not there actually are any allocation rule requirements for it. The 

type of these rows is user specified (see input datum ALRTYP), but is 

usually "=" meaning exactly or "S:" meaning at least as many units as 

specified by allocation rules. Ne~tive RH3 values of these rows 

introduce into the force that number of units in addition to any allo

cation rule requirements for it. The units support tail is automatically 

introduced also. Negative RHS values of these rows may thus be used 

to represent Battalion Slice "optional" or "augmentation" units. 

Positive RHS values of these rows delete that number of units from 

whatever was specified by allocation rules. Support tails are also 

deleted. The four -character names of these model rows are 

["S",i,j,k], 

wher e ijk is the unit's DTM number. 

( c) Upper or lower limits or fixed values of total combat, support 

and f or ce strength and cost. Six resource constraint rows ere generated 

i n each model on: 

(l) Total combat strength, row "TRSTRL". 

(2) Total support strength, row "TSSTRL". 

( 3) Total force strength, row "TFSTRL". 

( 4 ) Total combat cost , row '''fCCSTL" . 

( 5) Tow! s upport cost, row "TSCSTL". 

(6) Total f orce cost, rr1r1 "TFCSTL". 
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The t ype of each of these rows is user-specified (see input RESCON). 

Thus, RHS values of these rows may represent floors, ceilings or fixed 

values on the corresponding resource, or may be unconstraining. Since 

all coefficients in the rows are non-neptive, these RHS values should 

be non-r.egative. 

(d) Upper or lower limits or fixed values of any canbat unit 

effectiveness indices. Up to six c~bat unit indices may be senerated 

in a model. The number aDd name and t~ of each is user-specified 

(see input data NEFF, EFFLAB, EFF). Frequently these rows are only 

generated as unconstraining for use as alternative objective functions 

and/or to simply report their values. Since the standard sense of 

optimization in most MPSs is minimizaticm, and one would most often 
. 

want to maximize these functions, these tunctions · are generated with 

all non-positive coefficients. Thus if any RHS values are used, they 

should be non-positive, and the actual row type should be the opposite 

of the conceptual one. 

(e) Upper or lower limits or ftxed values of the strength and 

cost or any support unit aggregates. Up to 25 aggregates of support 

units my be generated in a model. Tvo rows totaling the strengt:h and 

cost are generated for each aggregate. The names and types are user

input {see input datum AGGRSW and following). All coefficients in these 

rows are nOD-negative, and thus any RHS values should be non-negative. 

The rows may be unconstraining, to be used as alternative Objective 

functions or simply to report the totals. The row names are 

[a,b,"S","T","R"] for strength 

and [ a b "C" "S" "T"] tor cost , , , , ' 
where ab is a two-character identifier input for each aggregate. 

(f) Target values for support units. If support unit force short

falls a'DJl/or longfalls are represented (see input data SFSSW and SFLSW), 

a special row is generated for each support unit type, including dummy 

·mits. A non-negative RHS value of each of these rows represents a 

target or goal for the number of each support unit in the force. 

Frequentl y total deviations (short- and longfalls) fran all such tar

gets are to be minimized. The five-character names of these rows are 
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["S",i,j,k,"F"], 

where ijk is the DTM number of the unit. 

(g) Change RHSs. Frequently in advance of model generation and 

solution, the CONFORM analyst will lmow the t~ or types of post

optimal analyses he may wish to perform. If these include parameteri

zation of one or several RHS values, be may specify in advance the 

change RHSs needed and include them in this data set instead of waiting 

until af'ter model solution and using a MPS REVISE to set them up. 

Parameterization of RHS values maybe described by 

effect! ve RBS = RHS + • * (change RHS), where the value 

of • is changed while maintaining primal and dual feasibility. Thus as 

an example, the change RHS specified in MPS/360 format as 

CRHS C905 = 3.0 

would allow the increasing of the number of caubat unit 905 abcwe that 

specifi~d in an original model RHS in increments of 3.0 units for each 

increment of 1.0 in •· 

Bounds. :Sounds data specify upper and lower bounds on the solu

tion values of model columns. For MPS/360 this data must be preceded 

by a card with "BOUNDS11 in columns 1-6. There is no standard require

ment for bounds on CONFORM model variables. One way in which it might 

be used, however, is to specify that certain units (for example caubat 

units) be held in a fixed ratio. In this case a :Jingle additional 

model column is generated to represent the mix or ratio of units. 

Bounds msy then be placed on the level of this mix column. Another use 

of bounds is to limit the number of individual unit t~s in a force. 

This would be done by bounding columns "Ci.s k11 or "C1 .s k". The use of 

bounds in this way should be in conjunction with the use of support 

unit requirements deviations, to insure feasibility. 

Ranges. For MPS/360 range data specify upper and lower limits on 

row linear forms (t a 1 , x, ). For OPTIMA this data def ines limits an 
.t 

the row logical variable ( lgl1 in E a 1 3 x, + lgl1 = RHS1 ) • For MPS/360, 

' this date must be preceded by a ~ard with "RANGES" in columns 1-6. 

There is no standard requirement for ranges in CONFORM models, but it 

is conceivable that they may be useful in some application. 
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Matrix Coefficient«.    User-prepared matrix structure may be Input 

In this data file Instead of or In addition to the "handgen" data set 

of actual CONGEN execution.    If It Is,   It should precede any RHS, bounds 

or ranges data.   See Fig. 33 for sample data set Inputs. 

Input from Hand-Prepared Data 

In this secclon, each Input data Item peculiar to OONGEN matrix 

generation based on band-prepared basic structural data la discussed. 

As in the previous section, each input data item Is presented in its 

order of Input, but only those differing from the above description are 

discussed.   Bern» sample data values are given. 

PRBNAM.    Same as discussed above. 

I>HOSW.    Same as above. 

DAT80R.    Samt as above, except that DAT80R always ■ 2 for this 

uode of input. 

Hand-Prepared Basic Structural Data.    In this mode, all basic 

model structural data Is hand-prepared (is not the automated output of 

any knom theater force model) amd read by OOVQD from system Input. 

There are three logical sections of data: 

(•)    the number of combat and support unit types 

(b)    unit characteristics 

(e)    unit allocation rule coefficient« and possible tolerances. 

Data Items of these three sections are discussed In their order of 

Input. 

■CQKBT.    KOKBT Is an Integer variable that Is the Dumft>> r of com- 

bat unit types to be represented la a motel.    Ft#irs 3*» shows an o>* 

ample of a WOCMK data card. 
Input format: 

15 
ow v*Us, on OM card, right Justified la coltmaM 1-5, 

always input. 

»UPfff.    WSmrt U an late«sr variable that Is the number of sup- 

port unit types to be represented la a model.    Pl#ir« 3* shows an e>- 

ampl* of en KUPRT data card. 

K. 
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Input fuir-^t* 

15 
one valiM, on one card,  right Justified la COIUBDS 1-5, 

always  Input. 

Unit charactarlttle«.   One data card aust be Input for «ach of the 

HCCNBT •  KSUPWT unit types nodeled,  apaelfyln« the unit's DIM (or other 

3-dlClt Identification) number, title, SRC nuäbar, atrtnfth, and coat. 

The order of appearance of these data cards Is the order of the unit 

typaa In the »odel fenerated.   The data for the RCQMR coabst unit 

types aust appaar first la this section of data.    The structure of each 

data card lax 

card coluan 

2         -          4 7-y» 37 - *T 50     -     5k 57-67 
3-dlClt unit 

Identification 
nuatoer 

unit 
title 

unit 
SRC 

ouafcar 

strength 
(laUftr.rlaht 

Justified) 

cost 

Figur- 35 la an anapla of unit characteristics data cards. 

Iiput foraatt 

five values par card, ROQMVT • BBTW cards, alwayi input. 

Unit alloeatloB rule coefficients and tolerances.   Ihls data aag- 
•ent specifies the allooation rule coefficients and any pensisstbla 

davtattoas fro» than.    This sep»nt nust have a header card 

card coli 

1-7 

sad a trailer card 

card coluat 

I    -     7 

One «lata card Is input for each poaltive all 

Tba struet'ira of each of these cards  is: 

tion rule coefficient. 
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card column 

10        -        12 37   -   h8     56    -   65 
supported unit supporting unit 
identification identification 

number number 
(right Justified) (right justified) 

15 - 17     20-31 

coef-        absolute       absolute 
fielent       value value 

of maximum   of maximum 
allowable     allowahle 

upper lower 
deviation     deviation 
(decimal fractions of 
coefficient) 

Figure 36 is an example of allocation rule specification data cards. 

Input format: 

(9X,I3,2X,I3,2X,E12.,6,5X,E12.6,5X,E12.6,5X,E12.6) 

five values per card, always input. 

NEFF, EFFLAB, EFF.    Same as ahove. 

NOON.    Same as above. 

RESCON.    Same as above. 

ALRTYP.    Same as above. 

TOLRSW.    Same as above. 

Allocation Rule Coefficient Tolerance Specification.    No header, 

data,  or trailer cards are read here since any tolerances were speci- 

fied along with the coefficients on the allocation rule data cards 

ahove. 

SUBSW.    Same as ahove. 

Allowable Support Unit Substitutions Specifications.    Same as 

above. 

UMIXSW.    Same as above. 

Unit Mix Constraints Specifications.    Same as above. 

GRPSW.    Same as above. 

Unit Grouping Constraint Specification.    Same as above. 

AGGRSW.    Same as above. 

Support Unit Aggregation Specification.    Same as above. 

CSSW,  CLSW, SRSSW, SRLSW, SFSSW, SFLSW.    Same as above. 

Unit Deviations Tolerances.    Same as above. 

Hand-Generated Matrix Structure.    Same as above. 

RHS, BND, RNG Data.    Same as above. 
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Reetoration of Basic Structural Data Arrays 

This section presents each input data item for CONGEEN matrix 

generation "based on restoration of Insic structural data arrays from 

"binary dumps of those arrays produced on a previous CONGEN run. On 

every CONGEN run, a "binary file (unit 10) is written. This file con- 

sists of six logical records which are dumps of the values of certain 

CONGEN "basic structural data vartohles and arrays. The records are: 

(a) NCOMBT,NSUPRT,NANZ,NBNZ 

(h) COEF(ÖOOO) 

(o) KJC0EF(8000) 

(d) r)TM(760) 

(e) STRNTH(760) 

(f) COST(760) 

This data file may he saved. When a subsequent model will have the same 

basic structural data this data may he quickly read, bypassing the 

Battalion Slice output tapes and card deck, or some of the hand-prepared 

input data. 

PRBNAM. Same as above. 

LANGSW. Same as above. 

DATSOR. Same as above, except that must olways = 5 for this mode 

of input. 

Basic Structural Data. A binary file of six logical records (unit 

10) defined above in terms of variable and array names, is read in its 

entirety. 

MEFF, EFFLAB, EFF. Same as above. 

NCON. Same as above. 

RESCON. Same as above. 

ALRTYP. Same as above. 

TOLRSW. Same as above. 

Allocation Rule Coefficient Tolerance Specification. Same as for 

input in Bn Slice mode (DATSOR =1). 

SUBSW. Same as above. 

Allowable Support Unit Substitutions Specifications. Same as 

above. 
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UMIXSW.    Same as atove. 

Unit Mix Constraints Specifications.    Same as atove. 

GRPSW.    Same as abovt. 

Unit Grouping Constraint Spt■iflcatlon.    Same as    Jove. 

AGGRS^.    Same as above. 

Support Unit Aggregation SpecllicatIons. Same as above. 

CSSWj CLSW, SRSSVfj SRLSW, SFSSVT, SFLSW. Same as above. 

Unit Deviation Tolerance. Same as above. 

Ha •'d-Generated Matrix Structure. Same as above. 

RHS, BMD, PT3 7 --ta. Same as above. 

CONGEN OUTPUT 

The output of CONGEN consists of a one-page generation summary and 

data files defining the LP models a possible solution, and Information 

about it that is passed to the LP reporter, CONREP. The specific out- 

put is: 

(a) One page of generation summary ctatlstics, printed directly 

on system output. Figure 37 Is an example of this page. 

(b) A card-image file of model row names. The first card is the 

"NAME" (MJB/SÖO) or "FILE" (OFriMA) card. This Is output on FORTRAN 

unit 7. Figures 38 and 39 are examples of this output. 

(c) A card-image file of model coefficients. For MPS/360 the 

first card is the "COLUMNS" card. This Is output on FORTRAN unit k. 

Figures hO and hi are examples of this output. 

(d) A card-image file of candidate LP basis vectors, both row and 

column, that nay be used for advanced starts to model solution. This is 

output on FORTRAN unit 3. Figure k2  is an example of this output. 

(e) A card-image file of unit DIM numbers, titles, SRC numbers, 

and TPSNs which is passed to CONREP for use In the reports. This Is 

output on FORTRAN unit 2. 

(f) A binary file of data to be passed to CONREP. This is output 

on FORTRAN unit 11. 

(g) A binary file of data that may be used on a subsequent CONGEN 

run to bypass the processing of Battalion Slice data. This is output 

on FORTRAN unit 10. 
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COf'FO»* 

L»   N»TPIX  GENERATION  SUH««ty 

Ä   C0MB«T   UMIT   TYO^S 
99.   SUMORT   UNIT   TYPES 

T^TiL Bftt«  5PWPHTFf\ " 6<.6                              b^Mfb   t*  fOPt»AN  LAICAL   UNtt   t 

TOT »I STBUCTU»»L   CntUMNS   CENER4TF0 5M                              COL 10   IS  UNIT   J 

fnr»i NOM-MULL   »««Trt» roeFFICICNTS l?e:3                           N»HI»  ELEMENT  FILE  IS UNIT  * 

TOTiL CI>l0n«Tr   »3«;iS   VFCTOPS hkb                              »OVtNrvn   *TtPT   BASIS   IS   UNIT  3 

■mTE^-rvrnT ro» NU»"«E» OF nnMnsr «NO SI'»»ORT UNIT TYPES norELEn, 
«njMMjoy  ST»TieTICS   INCLUDT   »NY   Hlf'O-ME» »»EC   NOOEl   <M»T»Ilf) 
*tpu^*u»* tubut To tut ftoi^nPH M»t^tx BfKRlTdl. 

Fig. 37—Sompl« Generation Summary Statistic« Pag« of CONG EN Output 
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NAHE 
ROMS 

H TFSTRM-   - 
S TCSTRN 
N TSSTRN 
N TFCOST 
N TCCOST 
N TSCOST 
N TOEV 
N TATIFP 
N TARIFF 
N TIFP 
N TMOBSM 
N TINTEL 
H lütt-       - 
E C90 2 
E S002 
c SJ06 
c S00 8 
E S31C 
f-sfet- -- 
E S032 
E SÜ51 
E S10 6 
E S112 
E S113 
F S130 
E S1^5 
E S16f 
E S167 
E S16S 
E S175 
E 5t*^  
E S1S6 
E S19» 
E S192 
E S19<» 
E S270 

BASE 

Fig. M-ExompU of Row Idontification Soctlen-Unit 7-of CONCEN Output in MPS/360 Format 
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FTIP HASP 
LRL TFSTPN (P) 
LGL TrSTPM* ,       (r) 
LGL TSSTON (F) 
LGL TFrnsT, I*} 
LGL TCCOST (P) 
LGL TSGOST (r) 
LGL TftTTFP. »       (r> 
LGl Tft^TrP, (*) 
LGL TIFP  , .       (r» 
LGL THOnSH, (F) 
LGL TTMTEL. (p) 
LGL TCCC  . (r) 
LGL cai    . (7) 
LGL soo?    . —V*) 
LGL S3C<»  . («M 
LGL SC36  , (P> 
L^L SQ12  . <>) 
LGL Sül<»  . (0> 
LGL S015  . •       (0) 
LGL S032  . I«»! 
LGL S051  , (») 
LGL sior    . CM 
LGL S11Ü  . C») 
LGL S113  . (») 
LGL Sl2ft  , (0> 
LGL S117  . (>) 
LGL SlUS     . («M 
LGL 51^5  . (») 
LGL SIM  . (»» 
LGL S176  , (') 
LGL S17«  . (0) 

LGL  * SH5  . (»1 
LGL Sl^O  . (») 
LGL Sl<»2  . (»» 
LGL S19I»  . (>) 
LGL <;270  . (») 
LGL 52^1  . (»> 

Fig. 39-ExampU of Row Idmtification Soction-Unit 7-of CONGEN Output in OPTIMA Format 
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. .-            .-.__.      ...    _ ...... 

COLUMNS . . _ 

C90 2 TFSTRN ♦         .689000 
CW2 "TCSTRN ♦ iMftie —   

C90 2 TFCOST ♦       8.73000«» 
C90 2 TCCOST ♦       8.73060'» 
C90 2 TATIFP «..eooouo 
C90 2 TAPIFP -     15.1*0000 
C93 2 TIFP -     19.7G3CÜ0 
€902 TH09SM -    «.-oooovo- 
090 2 TINTEL l.lOOCdG 
C90 2 TCCC -       l.<»00000 
C90 2 090 2 *     i.&oooor 
C90 2 sue2 ♦         .005*6* 
C90 2 S006 ♦         .006317 
C90 2 -9«fle— ♦          .05^5*3 
C9ä2 S010 ♦         .202*79 
696 2 sow ♦-      -«lfr3M* 
C90 2 S032 ♦          .105*6<» 
C9fl2 S051 - ♦    -  .0565*3 
090 2 Slü6 ♦         .0 72727 

■ C9fr2  Strt  -H .0 56612     - ...  _ 

C90 2 S113 ♦         .005<»6* 
C9Ö2 S130 ♦         .056612 - 
090 2 Sl<*5 ♦         .103*1* 
090 2 Si6f ♦         .0565*3 
09&2 S167 ♦         .0565*3 
-Mte-- - 916t        - ♦ *103*1*-   

090 2 
0982 

S175 
S182 

♦         .091609 

090 2 S186 ♦         .0*2**5 
099 2 si^e «-         j*565*3   - - - • • 
C9u2 S192 *         .0*2632 

▼        "   •09D5«l3 
09Ö2 S27Q ♦          .329126 
090 2 S27§ ♦ **62663 
090 2 S278 ♦          .7C3578 
090 2 S290 ♦         ^651*26 
090 2 S293 ♦          .080808 
090*- S296 
090 2 SSiiO ♦          .003019 
090 2 S<»20 •♦—     .0565*3 
090 2 S<»32 ♦         .0565<t3 

Fig. 40—ExompU of Matrix Co«Hici«nt> Section-Unit 4- of CONGEN Output in MPS/360 Format 
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AU S^l1!      . 
ATJ S]j*>     . 
STJ SW*      . 

ÄIJ SJÖ2      . 
«TJ «;q?p)    • 
ftTJ SÜO*»     • 
RTJ ««»?•:    , 
ftTJ S'U«     . 
BTJ W*7     • 
ÄIJ si^?    . 
RIJ Sl«1«     . 
ftTJ TPSTRL. 
ÄIJ TCSTOL. 
ATJ TFr^TI. • 
ATJ TCnSTL. 
ftTJ TF^TON, 

ftU TC«5TPM, 

ftTJ TFnnST. 
ftTJ izn*^. 
ftTJ TftTTF". 
ftTJ TA0TF0. 
ftTJ TTP"      . 
ftTJ TMOPSM, 

AU TIMTFL. 
ftTJ TCC?     . 
ftTJ r^?o     . 
ATJ <;?T»    . 
AU «50 09      . 
ATJ siu«;    . 
ATJ S6Ti       . 
ATJ ^17«»       . 
AU SC.72      . 
ftTJ Stil      • 
ftTJ S3?5      • 
AU S2^^     . 
ftU S10«;      . 
ftU ^ICJ     . 
ftTJ sie«»    . 
ftTJ S27'j      . 

ATJ ^^p>0 
ATJ <^6?      . 
AU s^eu    . 

,1020 

,ra?r 

,nQ?c 
,Co»C 

,1020 

,^«20 
,1920 

, 1 <» ? c 
,Ca2ü 
,1020 
♦ CO'Ö 

♦ C^2C 

s* .30 19*»«. 
= ♦ .3:^1«^ 
s* .tj«»7«SQ 
s + .3 j 1^97 
»♦ .C2«»«»7? 
= ♦ .0J1«»31 
s* .öt^e^- 
s* .9M650 
•♦ .öl   '♦2L 
=♦ .0*11^C 
=♦ .01776^ 
s + •Sftsco: 
r* •*W3r 
•=♦ r>.^<»C5S« 
= + S.SJH.«?^« 

= ♦ .fii^co: 
s* .^1703 0 
s* »i.ll7%fil 
s? "^.117^1  
=. .?c:coc 
s- I«?.7::CDC 
s. l5.9P0uflT 
■• i.Sci.1iJc 
s« .«♦J3C3: 
s — .5::CJC 
= ♦ 1.33':C30 

= ♦ .flU¥W2" 
=♦ .G26C^o 
= ♦ .11777? 
*♦ .11777? 

«♦• .fl^üt?     " 
«♦ .OJ^CIO 
s* .ß3^C19 
= ♦ .aoi^«T 
=♦ .Ü21^ö 
•♦ .12"?U2 
«♦ .00 303 5 
=♦ .117772 
=♦ .09«^';<? 
s* .oim« 
s + .096«»9C 
■♦ .Ü<»C'<67 

Fi9. 41-Exompl. .f Motrix C«.«lel.«t. S.ctlo«-Unit 4-» COMCEM OMtpu» in OPTIMA Formrt 
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NAHE TÄPE3 
XL C90 2 C902 
XL C%fl-9     " 8302 
XL C90* Srfoe 
XL C90T SJ08 
XL 090 9 SülO 
XL C919 S029 
XL C92C SO 32 
XL C924i -SÜ51 
XL C92fl S106 
XL C929 S112 
XL C93 2 S113 
XL C938 S130 
XL C9W3 Sl(»5 
XL C9*9 —516» 
XL C951 S167 
XL S002 S168 
XL S932RS S175 
XL 808 3 S182 
XL S30 3RS S186 
XL "909% — 5190 
XL SdlURS S192 
XL SJC5 S19<» 
XL SÜ3 5RS S27C 
XL SCß 6 S276 
XL Saü6RS S276 
XL s*a7 S290 
XL S00 7RS S293 
XL 3009 S296 
XL S03 8RS S30C 
XL Sa0 9 S<>20 
XL S00 9RS S<>32 
XL sate -»18 
XL SJIÜRS S520 
XL Sill S932 
XL S311RS S53<» 
XL S012 S5<i8 
XL S012RS S630 
XL set^ --sw? 

Fig. 42-Examplt of Advanced Stört Basis-Unit 3-of CONGEN Output in MPS/360 Formot 
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(b) A card-Image file of model column names. This has proved 

useful In seme solution strategies using OPTIMA, but most likely is 

useless when using MPC/36O. This Is output 00 FORTRAN unit 1. 

Normally after CONGEN execution, to produce a complete UP model 

for input to tbe .IPS for solution, tbe row Identification file (unit 7) 

the matrix element file (unit U), and tbe user prepared RHS, bounds and 

ranges data are concatenated to form a single data file. 
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Cbapttr - 

M02EL SOLLTIOR 

The output of the CCRFOfW autoaated IP Mtrlx ftoerator,  OONQOt, 

is esientUUy • complete «ft wrnit of the aodel 1B card-laa^e fonMt. 

The Bodel li Input to a coaaMreUUy available ■atbaaattcBl procruBln« 

tyaten (KF6) for solution, and that solution Is Input to the COBFOFM II 

reporter to produce IDCI Isb-Lancuact reports for use by the force 

planner.    The MFB, available at UBAMSSA, Is IWs MP8/360.    The NFS at 

RAC la COC'i OPTIMA.   OQMD can ftnerata a nodal In the forant of 

either KF6/36O or OPTIMA. 

Through the use of the control statenents of the KPB, the COBFORM 

analyst converts the card-lnafle node I to an internal fom (nore efficient 

for ccaputation), selects an objective function and a PWS vector fron 

altermtive ones in the nodel, any input • startln« point for aolution, 

applies a solution • Igor 1th», and produces reports la the foraat of the 

MP8.   Figure **3 i« a listing of a saaple sequence of NFB/36O control 

statenents used to solve a OOKFOflM nodel. 

AOVAVCID STAKTS TO NOKL 8OLITI0K 

Inslfht to the logic«! and ■athasatleal fotwilaticn of an LF nodel 

■ay be exploited to achieve inproved solution efficiency.    The analyst 

would Ilka to reduce the tlas and nunber of iterations leading to a 

solution.   Whatever the starting procedure,  it too nust cooatase tlas 

and effort; the practical criterion of course is the total expended 

Ir prellnlnary and solution procedures.    Strategie« for advanced starts 

to L1* problans center on the selection of a subset of a prob la» *« 

vectors.   A set of linearly• Independent vectors that span the space of 

a problan Is called a basis.   The conventional proceas of IP solution 
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proceeds from an Initial basis through as many bases as necessary to 

discover first a feasible and then an optimal one.    The challenge to 

the analyst Is to pick either an Initial basis that Is "better" than 

the MPS's own choice or to limit (at least temporarily) the MPS's 

choice of bases so that the likelihood of early discovery of a "good" 

basis is Increased. 

Experimentation was conducted on CONFORM models to determine 

general rules for selection of a sup^rlrr starting basis.    The rules 

were kept uncomplicated and fairly general for easy Incorporation Into 

GONGEN.    Rules were discovered, and GONGEN outputs a candidate LP 

bases vector list (GONGEN unit 3). 

The experiments resulted In a generalized definition of a vector 

class which cut total solution time—number of Iterations of a primal 

algorithm—to zero for a GONPORM "base case" or "calibration" run, and 

by about 2/3 relative to starting, points automatically chosen by the 

MPS for more complex models.    However,  for a complex model similar to 

one already solved,  it is likely be-cter to use the optimal basis to 

the former problem as the initial bases of the new one th.n to start 

from the GONGEN vector list.   Unfortunately, the break even point at 

which sufficient problem similarity ends and too much newness begins 

is not predictable. 

The general rules for selection of vectors (if generated) for 

inclusion in the starting list is: 

(a) For rows (logical vectors) add: 

(1) All alternative objective functions and unconstrained 

rows not usually thought of as objective functions. 

(2) All strength, cost and effectiveness limits rows. 
(3) The "unit group constraint row." 

(b) For columns (structural vectors) add: 

(1) The basic column for each combat and support unit type. 

(2) The combat unit shortfall and longfall columns. 

(3) The support unit requirements shortfall and longfalls 

columns. 
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(k) The support unit force shortfall and longfail column 

v.ctor. 

(5) The allocation rule coefficient lewer deviation columns. 

(6) The unit mix columns. 

These rules define a vector class that is generally equal in size 

to the number of model rows—"m".    When CONGEN is outputting the matrix 

in MPS/360 format, it never produces a list greater than "m", and it 

associates a row name not in the list with every column name in the 

list for use by MPS/SöO's INSERT.    For use with OPTIMA, the list is 

input to the MAPIN procedure. 

OUTPUT FOR CONREP 

Figures kk and h5 are examples frcm MPS/SÖO's "SOLUTION" report 

procedure.    Figures h6 and U7 are examples from OPTIMA'S "RECORD" 

procedure.    The output produced by OPTIMA'S "RECORD" is readable 

directly "by the analyst or CONREP.    However, CONREP cannot read directly 

the output of MPS/360's "SOLUTION".    To produce output fron MPS/360 that 

is readable by CONREP, a small CONFORM program, CONFIL, has been written 

that is called into execution from within MPS/360, reading the output 

of "SOLUTION" and writing a file of row and column solution values that 

can be read by CONREP.    The CONFIL program is documented in Appendix D. 
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Chapter 5 

SOLUTION REPORTING 

INTRODUCTION 

The model solution report produced ty the ccmmprcial solution sys- 

tem Is unacceptable to a force planner and is even Inconvenient for an 

LP analyst to read.    Figures kk to hf In Chapter k show this.   The 

CONFORM LP reporter—CONREP—Is a computer program that produces any 

of several optional English-language reports of one or two LP solutions 

frcm the coded reports produced "by the MPS.    This chapter provides In- 

structions for their production.    The data and parameters required for 

CONREP "before and during execution are discussed and Illustrated by 

examples. 

CONREP is written in the FORTRAN language and is designed to permit 

the CONFORM user to extract a wide variety of information from CONFORM 

LP solutions obtained under IBM's MPS/360 and CDC's OPTIMA and from the 

model Itself.    The production of a CONREP report is subject to program 

logic, to the values obtained in one or two LP solutions, to data 

passed from the CONFORM LP matrix generator—CONGEN—and to a user- 

prepared control deck. 

The original force planning problem was translated by CONGEN into 

a coded form suitable for input to the MPS;  the MPS solution is coded 

Identically.    A retranslation is required if a solution is to be 

expressed in the terms of the original problem.    CONREP is an efficient 

solution decoder. 

There are seven optional reports or subreports.   These are listed 

in Table 3. 
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Table 3 

SUBREPORTS PRODUCIBLE BY THE CONFORM 
LP REPORTER 

(CONREP) 

Force Summary 

Peacetime Cost Summary- 

Troop Deck 

Troop List 

Unit Allocations 

Unit Deviations 

Unit Support 

EXAMPLES OF CONREP SUBREPORTS 

This section contains examples of the optional CONREP subreports 

with explanatory text.    The discussion of each subreport includes a 

section, "Request".    Request keys the corresponding argument of «the 

CONREP control verb REPORT for reference to the discussion of that 

particular argument in the next section on control verbs and data 

requirements. 

Force Summary Report 

Request: REPORT    SUMMARY 

Purpose: To summarize on one page force strengths and costs, 

ccrabat unit effectiveness indices, and strength and 

cost values of the alternative and force deviations 

and requirements deviations for support unit aggregate. 

Example: Figures UQ and ky. 

Comment: In Fig.  h&, the tqp line on the page is information 

relating the report to the specific LP solution.    For 

reporting of LP solutions produced by OPTIMA, this 

information is automatically extracted from the 

solution.    For reporting MPS/36O solutions, 132 
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characters are Input by the user for each If solution 

Input to CONREP.   The next line Is a constant CONHEP 

heading, plus the report page number.    The five lines 

of ccmraents below the subreport title are input by 

the user for this subreport on five cards.    The number 

of division force equivalents (DJE) Is Input by the 

user for this subreport, and Is used to calculate the 

strength and cost per DFE.    In the support functional 

areas, force short- and longfalls are the result of 

comparing this alternative to target values actually 

In the model or to another LP solution.    This example 

Is for a CONFORM "base case" or "calibration run," 
and thus there are no force short- or longfalls. 

Requirements short- and longfalls are the differences 

between actual allocation rale requirements for support 

units and the number of those units actually In the 

force.    Figure U9 Is a Force Summary Report for an 

alternative to the base case reported In Fig. 1*8. 

First note that there are two lines of Information at 

the top of the page.    "Cace I" Is the alternative, 

and "Case 2" la the base case to which it is compared. 

Notice that force and requirements deviations are 

reported for the support aggregates of this alternative. 

Negative numbers are shortfalls and positive numbers 

are longfalls. 

Limitations:     Although the LP matrix generator CONGEN allovs 0-6 

combat effectiveness Indicators of any type, CONREP 
alwdys looks for six and labels them as shown in the 

figure.    CONREP does however use the names that the 

user input to CONGEN to retrieve the values.    A sü^le 

COSREP program changs is required to ciangr the labels. 

Peacetime Cost Summary 

Request: REPORT    COSTSUM 
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Purpose: 

Example: 

Comnent: 

To report the cost of the canbat, support and total 

force by each of the budget categories of the FCIS,   «nd 

by certain subtotals and totals. 

Kigure ^0 (two pages). 

This Is a two-page report.   The first page reports the 

total of each of the lU initial investment, and 18 annual 

operating budget categories currently represented in the 

COSTAL model for the canbat force, the support force 

and the total force.    Some subtotals and totals are also 

reported.    The second page reports in it la 1 investment 

plus 10 years operating cost for sroe representative 
discounting rates.   Total strengtn is also sumaarized on 

this page.    The numbers shovn in this report are calcu- 

lated based on the fractional troop list and the coat 

factors in the special Battalion Slice extraction from 

FCIS.    Some of these coat factors may vary by peacetime 

station; six peacetime stations are represented.    The 

COKRSP user specifies an assumed across-the-board dis- 

tribution of units at peacetime Ktationa as input data 

to this report.    This distribution is noted at the 
bottom of the second page of the report.    In this example, 

all units are as^jmed to be in COHUS.    The report may be 
executed several times with different distributions. 

Troop Deck Report 

Request: OTPORT THOOPDCK 
PurpoetJi To report the troop list In a card-imagt format identl- 

oal to that produced by Battalion Slice (DFROO). 

Example: Figure $1. 
Coaswnt: From left to right, the Information reported here la the 

HM number,   title, SRC rubber, TPJ«,  unit strength, and 

fractional and integer number of each combat and then 

each support (including duamy) unit in the force.   The 

formst La the same as that of Battalion Slice, except 

for the omiasioo of the header and trailer card.    Also 
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CONREP Includes all units that are In the model, even If 

they have a solution value of zero. The output of this 

report may be punched or simply printed. The report is 

several pages long; this example is extracted from the 

middle of it. 

Troop List Report 

Request:      REPORT TROOPLST 

Purpose:     To report the troop list in a full-page format, showing 

total and per-unit strengths, support and total slice 

strengths; cost, number of units, or some other measure 

be substituted for strengths. 

Example:     Figure 52 (three pages). 

Comment:     This subreport is most useful in conjunction with a 

"base case" or "calibration run." The example is taken 

from a "strength base case", i.e., a run that reproduced 

a Battalion Slice force and in which the objective func- 

tion was total force strength. The first page of the 

figure is the first page of the subreport. It reports 

the combat units. Subtotals are taken. 

The subtotal "total fractional slice strength" is equal 

to the total force strength due to the combat force and 

the allocation rules only. If there are any optional, 

augmentation, deletion, or maximum allowable units in 

Battalion Slice terminology, or any support units with 

nonzero right hand side (RHS) values in CONFORM termi- 

nology, this total will differ from the true total force 

strength. The second page of the figure shows that the 

report contln es, reporting the same type of information 

for the support units. The third page of the figure is 

the last page of the report. It shews that the report 

continues through the dummy units, reporting support 

unit subtotals and grand totals. In the grand totals, 

fractional and Integer total units strength is equal to 

fractional and Integer total force strength. In the 
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support subtotals and the grand totals, "Total Support 

Strength" and "Total Slice Strength" are not meaning- 

ful. 

Per-unit slice strengths are actually obtained from the 

LP marginal values or Pi-values. Thus, if the CONFORM 

run had been a "cost base case", the slice values would 

have been measured in cost, and unit cost would have 

been used instead of unit strength to fill-out the rest 

of the report. The CONREP user specifies whether to use 

strength, cost, number of units, combat unit effective- 

ness, or "other" as the unit of measure. The report 

headings as well as the calculation of values varies 

according to this specification. The section on LP 

Marginal Values in Chapter 2 discusses these values in 

more detail. 

Unit Allocations Report 

Request:      REPORT ALLOGATN 

Purpose:     To report the units that require each support unit, 

based on allocation rules, and the amount and sensi- 

tivity of each requirement. 

Example:     Figure 53« 

Comment:     This report will probably be most useful when produced 

'        once for the "base case" of a CONJORM exercise or run 

series, and not for any altenaative forces. The report 

is produced by "supporting unit", including dummy units. 

The MM number, title and number of each unit in the 

force is shewn. For each of these units, every unit 

that requires it is listed—Its DIM number, title, and 

solution value—along with the coefficient of allocation, 

e.g., "x supporting unit per supported unit". The 

number of units and men of the supporting unit actually 

required for the number of each of the supported units 

In the force are reported in the "SUPTING UNIT SUB TOTAL" 

and "SUB TOTAL STRNTH" columns. These columns are 
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totaled to show the total number of units and men of 

the supporting unit required in the force, based on 

allocation rules.    This example is a base case.    The 

number of supporting units in the force does equal the 

total of supporting unit subtotal column.    If this were 

an alternative force run, one might expect the number 

of supporting units in the force to be less than (short- 

fall) or greater than (longfall) the allocation rule 

requirements.    The LP marginal value of the supporting 

unit is reported,    in this example the objective func- 

tion used in obtaining the LP solution was total force 

strength.    The marginal value for unit 2 is 20.319, in- 

dicating that deleting one unit 2 from the force would 

remove 20,319 nien from the force—unit 2 plus its sup- 

port tail.    This marginal value checks with the per-unit 

slice strength of unit 2 shewn on the second page of 

Fig.  52.    The positive marginal value here is inter- 

preted in the deletion sense, because positive LP model 

RHS values for support units represent deletions, while 

negative RHS values represent augmentations.    More pre- 

cisely, the IJ» marginal value is the rate of change of 

the objective function per a change of one (1.0) in the 

corresponding RHS value.    For CONFORM base cases, the 

rate of change of the objective function with respect 

to a change in the RHS is the same as with respect to a 

change in the number of units in the force.    The final 

column of values reported are derived from the sup- 

ported unit marginal value and the solution values of 

the supported units.    These values show the sensitivity 

of the solution—the force—to changes in the individual 

allocation rule coefficients.    For example, the first 

value,  -.338,  indicates that If the coefficient allo- 

cating unit 2 to unit 901 were to be Increased by 10 
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percent, 338 men would be added to the force. These 

coefficient marginal values are calculated based on 

AJ 

ij 
- W 

where J is the objective function 

atj   Is the matrix coefficient In the 1th row 

and jth column 

TT,  Is the LP marginal value of the RHS value 

of row 1 

Xj  Is the solution value of column J. 

In this example, these values show that this solution Is 

about twice as sensitive to changes In three coefficients 

that allocate unit 2 (to units 901,902 and 905) than it 

is to any of the others.   As an option the CONREP user 

may speed up this, report by suppressing the (search for 

and) printing of the unit titles. 

Unit Deviations Report 

Request: REPpRT TRPLSTX 

Purpose: 

Example: 

Comment: 

To report unlt-by-unit deviations from target values 

(force deviations) and from allocation rule requirements 

(requirements deviations). 

Figure 54 (two pages). 

This report is moat useful far reporting on other than 

"base case" or "calibration" runs.    For each combat and 

support unit, including any dummy units, is reported its 

HEM number, title, SRC number, unit strength, unit cost, 

UP marginal value, and in terms of both number of units 

and strength the fractional and Integer number of the 

unit in the force,  its force deviation snd requirements 

deviation.   As for the Force Summary Report,  force devia- 

tions may be competed from structure within this altern- 

ative,  or by comparison with another If solution.    In 

this example this alternative (case l) Is compared to a 

base case (case 2), as indicated by the top two lines of 

(£5$) 
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I 
the pa«*« to coapute fore« dtvUtloaa.   Only ant typ« of 

dovUtlon Bay be moUlmA for eoabat units.    ThiM U ll».«' 

the fore« devlatloe of • ipport ualf    thus the "H/A" 

under requlreaents devi.   lotu for contet unit«, •■ «htvn 

on the first p««t of the figure.   At for th* Force Sun- 

airy Report, oeflptlve deviation« ere shortfalls and 

positiv« dwlatlons «re lonfftlls.    In this report zero 

values ar« blanked-out.    Hot ice that In this «xaapl« all 

conbat units have fore« longfilla^the conbat force wa« 

au^Mnted above the base oas«.   The first psge also 

• tart« the support units.    **• «seood pa#e of the exanple 

contlnuas into the support units,   lo totals are taken 

in this report.    Also as for the fore« Staaary Report, 

the r.vr llass of coM«nts • nder the subreport title are 

input to this subreport on five cards.   UM unit strength, 

unit cost, and unit LP aarglnal valu« are r«port«d as 

indicators of the sensitivity of the solution to change« 

in Duafcers of Individual units.    For «xanpl«,  if a force 

planner ware looking for "nost alcnlflcant" force or 

raquiransnts dsvlations, he night «can one of theae three 

colunns for the large«! values that also bad the type of 

deviation h« waa  InUreated in. 

Unit Support Heport 

P«qu«st: KEPORT SUPPORT 
Purpose: To report the units that are required based on alloca- 

tion rules by «aeb coafcat and support unit, any devia- 
tions of these supporting units fron total raqulrenent« 
for these, and the allocation of the devl^'i-xis to the 

individual supported units. 

Exanple: Figure V> (tvo page«). 

Caaswnt: Thi« report la useful for reporting s vide variety of 

beta "base ease" sad "alt«mar,fe fore«* runs.    First, 

note thai an for the Unit Allocations feport,  the 

printing of the unit titles aay be suppressed by the 
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user to «peed up the report.    The first unit In each 

group 1« the supported unit, and the ones  inmed lately 

following It are the ones that sapport It.    Thus on the 

first page of the example, unit Ul6 Is a supported unit, 

and on the second page units Ul9,it20 and U21 are sup- 

ported units.    For all supported and supporting units, 

their solution value, any requirements deviation, and 

their unit strength, unit cost, and LP marginal value 

are reported.    As for the Unit Deviations Report,  these 

last three values are reported to key the "most Important" 

units.    Next the coefficient that allocates each support- 

ing unit to the supported unit Is listed.    Any require- 

ments deviation already reported to the left is vlth 

respect to total requirements for the unit—not neces- 

sarily only due to the supported unit of the group. 

Whether or not each supporting unit has any requirements 

deviation,  its allocation to the supported unit is first 

calculated assuming no deviation vlth respect to this 

supported unit, and then assuuing uniform or across-the- 

board distribution of any deviation to all units that 

require it (including this supported one).    This is done 

both in terms of number of units and number of men.    For 

example,  look at supporting unit 312, under supported 

unit kl6.    There are  .650 unit 312 in the force, which Is 

.163 fewer than total requirements for it, based on allo- 

cation rules.    This shortfall is 20 percent of those 

requirements.    If none of this shortfall was allocated 

to unit klB, there would be  .813 (63 men) of unit 312, 

Just due to the presence of .813 unit hl8.    Thus,   In this 

example, unit 312 te only required by unit UlB; and It is 

therefore quite correct to.allocate the same percentage 

deviation (20 percent) to this requirement as to total 

requirements for unit 312.    When this Is done, only .650 

(^1 men) of unit 312 are In the force due to unit hl8. 

The allocation of men to unit Ul8 Is totaled at the top 

130 

■  / 



of page two of the figure.    The 10 percent allocation 

rule coefficient marginal values are reported to Indi- 

cate the sensitivity of the aolutlon to changes In them. 

These values are calculated and Interpreted Just as for 

those reported In the Unit Allocation Report. 

CONTROL VERBS AND DATA RBQ'JIREMQJTS 

The user chooses from the optional CONREP reports and specifies 

parameters for those reports with three CONREP control verbs and 

associated data.    The verbs are: 

(a) LP.READ 

(b) REPORT 

(c) ENDREP. 

Each of these Is discussed In turn, and then other data requirements 

are discussed.    These other data requirements are satisfied directly by 

the output of CONGE»—the user need not prepare other data.    The control 

verbs and their parameters are the user-prepared data for CONREP.    It 

Is read from FORTRAN logical unit one. 

U.READ 

An LP solution or two LP solutions must be read by CONREP, as the 

source of model column solution values, and row slack, RHS and marginal 

values.    For reporting on solutions produced by CDC's OPTIMA MP8, CONREP 

reads the output of OPTIMA'S "RECORD" directly.    For reporting on solu- 

tions produced by IBM's MPS/36O, CONREP reads the output of the post- 

processor CONFIL, whose Input was the output of MPS/360's "SOLUTION". 
All CONREP subreports report on a "case 1".   Two of the subreports 

have the option of computing some Information based on comparison with 

some values in a "case 2".    LP.READ may be executed twice In one CONREP 

run to read two LP solutions as two "case Is" or a "case 1" and a "case 

2". 

The format of the LP.READ control card Is: 

Col 2 Col 10 Col 21 Col 2k 

1 i I 
LP.READ (MPS/360\ i   2\ m 

(OPTIMA   f \l2f \2f 

131 

■   / 



There are three parameters, each of vhlch nay assume one of two values. 

The first parameter specifies the MPL that produced the solution,    nie 

second parameter specifies the FORTRAN logical unit, from which the solu- 

tion is to be read.   The third parameter specifies whether the solution 

is to be stored as case 1 or case 2. 

If more than one case is to be stored, each case must be stored in 

natural order. An attempt to store case 2 first produces unpredictable 

results.    The storage of case 1 destroys any previously stored cases. 

Run title information for printing at the top of each page of the 

reports is obtained autonstically fron a solution produced by OPTIMA. 

At present the MPS/360 LP solution files do not contain run title in- 

formation.    Therefore, when a MFS/360 solution i.s to be read, the user 

must input this information.    He does so on two cards following the 

"LP.READ MPS/360" card.   Any legitimate symbols may be used and are 

read under (UC, 17AU/l*, l&M fortMt. 
All cases read are used with the one set of other data which is 

described at the end of this chapter. 

Report 

There are seven optional CONREP subreports.    REPORT is a request 

to produce a sub report.   The verb requires a non-blank argument to 

designate the specific subreport to be produced.   The production of 

some subreports requires no parameters, but from one to several parem- 

eters are required for others.    Parameters may be carried in the REPORT 

card or in following data cards. 

The report argument may be any one of seven values;  it must be 

punched starting in column 10 exactly as listed: 

(a) SUMMARY 

(b) COSTSUM 

(c) TROOPDCK 

(d) TROOPLST 

(e) ALLOCATN 

(f) TRPLSTX 

(g) SUPPORT. 

Each of these arguments is discussed in turn in the following sections. 
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REPORT SlimARY» This is a request to produce the one-page Force 

Surmary Retort. Two parameters input CD a following card, and five 

folloving cards of coments to be printed in the report are required. 

The format of the parameter card is 

Col 1-10 Col 20 

NDFE I 

"NDFE" is the number of division force equivalents (DFE) assumed for 

the force to be reported. "NDFE" must include a decimal point. "I" 

is an indicator as to hov to calculate support unit force deviations. 

A value of "1" means to calculate them based on cosparison of unit 

solution values in case 1 and case 2. Any other value is an indication 

to determine force deviations from structure within the model—case 1. 

The next five cards may have any legitimate characters, and are printed 

as five lines of comment near the top of the report. 

REPORT COSTSUM. This is a request to produce the two-page peace- 

time coat summary report. Six parameters are required; they are input 

on a single folloving card. The six numbers are fractions (from 0.0 

to 1.0) usually summing to 1.0, which specify an assumed distribution 

of all units at the six peacetime stations of the FCIS model. These 

stations currently are: 

(a) C0NUS 

(b) Europe 

(c) Korea 

(d) Alaska 

(e) Southern 

(f) Vietnam. 

The six numbers should be punched in card columns 1-10, 11-20,  ..., 

51-60.    In addition, this report requires the special Battalion Slice 

extraction of cost factors from FCIS. 
REPORT TR00PDCK.    This is a request to produce the card-image. 

Battalion Slice-format troop list report.    No parameters or arguments 

are required. 

REPORT TR00PLST.    This is a request to produce the full-page troop 

list report.    One parameter is required;  it is input in column 21 of 

133 

4 



the REPORT car-.    The value of this parameter Indicates hew to Inter- 

pret the If marginal values for use In this report.    Different parameter 

values Imply different modes of calculation and the printing of differ- 
ent report headings 

Parameter • 1 ... margJnal values are to be Interpreted as 

unit slice strengths, as in a "strength 

base case" run;  report headings say 

"STRWTH". 

2 ... marginal values are to be interpreted as 
unit slice costs, as In a "cost base case"; 

report headings say "COST". 

3 ... marginal values are to be Interpreted a» 

number of units;  report headings say 

"UMITS". 

U ... marginal values are to be interpreted as 

combat effectiveness index number I; 

report headings say "IFP". 

5 .*. other marginal values are not re-lly inter- 

preted in the report; report headings say 

"OBJCON" for "objective function contri- 
bution". 

REPORT AIJiOCATM.   This is a request to produce the Unit Allocations 

Report.    One 'parameter is required; it is input in column 21 of the 

REPORT card.    If a "1" is input, the search for and printing of unit 

titles is suppressed.   This suppression significantly speeds up the 

report. 

REPORT TRPLSTSC.   This is a request to produce the Unit Deviations 

Report.    One parameter input in column 21 of the REPORT card, and five 

cards of connents folloving the REPORT card are required.    If the 

parameter is "1", combat and support unit force deviations are computed 

by comparing thi.0 force—case 1—to a case 2 LP solution.   Otherwise, 

force deviations are computed based on information in case 1 alone. 

The five comment cards may contain any legitimate characters, and are 

printed as five lines near the top of each page of the report. 
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REPORT SUPPORT» This is a request to produce the Unit Support 

Report. One parameter Is required; It Is Input in column 21 of the 

REPORT card. If a "1" Is input, the search for and printing of unit 

titles is suppressed. This suppression significantly speeds rr  the 

report. 

EMDHEP 

The verb ENDREP is a request to terminate the COHREP run. No 

srguments or parameters are required. The format of the ENDREP card is 

Col 2 

i  
ENDREP 

Other Data 

Three files of other data are input to CONREP. One of these is 

optional. All three are automatically prepared by other computer 

programs. 

CONGEN prepares two of these files. The first is a formatted file 

of unit DIM numbers, titles, SRC numbers and TPSNs. This is produced 

on CONGEN FORTRAN logical unit two (2), but Is read by CONREP on unit 

ten (10). 

The second file is a binary tile of model data—DIM numbers, unit 

costs, unit strengths, allocation rule coefficients, etc .—prepared by 

CONGEN on unit ten (10). This file is read by CONREP on unit four {h). 

The third file is only required if the Coat Summary Report is re- 

quested—REPORT COSTSUM. This file is the Battalion Slice extraction 

of cost factors from the FCIS. This is the Battalion Slice unit 83 and 

the third file on CONGEN unit eight (8). It is input to CONREP as 

unit 11. 

Whatever LP solution cases are read in a single CONREP run, they 

are all interpreted using this set of "other data". 

For sample listing of control cards see Fig. 36. 
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Appendix A 

COMPLETE LISTING OF CARD-IMAGE INPUT DATA 
FOR A SAMPIH CONGEN RUN 

Direct CQNOEN Input 

RHS Values 

138-153 

154 

137 

., 

1 ' 
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am 
i 
i 

«u? 
«j« 

4Jf 
«1 

«:. 

V4 
SJ? 
438 
403 
*i4 
491 

t 
■ J 

9 
6 
• 

16 
«9 
♦.<» 

2t 
31 
32 
I« 
91 
9r 
9S 
60 
62 
6«. 
66. 
7U 
72 
76 
78 
8a 
91 
83 
91» 
88 
• 4 
90 
42 
4*> 

112 
196 
1)8 
112 
113 
116 
119 
12» 
123 
13J 

UNCfl 
OATSOI 

TrsTiNc KMiffM   9 rmsiPK PH 
9   fK »»rcH ik oiv/siP tot 
t  UN U-.K 

SOON c«* -CCH/»«' eiw 
SOCK Ct« A^/tPW/lNf civ 
UP c»v s?» IN/"/«« P&C   € 
BN  19? S«»   iCTM/« 5M3   riv V 
BN   19? $P  SLP  "/.«  ect 
9N eHA*M«Ai»«UtCM 
CN  199  $P   INON>0IVl 
9N   9   TNCM   fP   INON-CIVI 
B'l  L«NCe   INOtl-3IWl   - 
BN   1-lu   OIVI 
«••«C r»v   SQOM  TKICM V 
SOCr  »I<  Nfi  TRICAP 
CO    «TK   Hfl 

4 MO 11 MMC TwEATft »""Y 
4 »R 11 NHT »■»►"! CIV 4fGT --• 
4 IN ii MHO SCP LT iNF enc 
4   HO   11   HMO   COPPS 
4   A«   11   NHC   «9H09EO   DIVISION 

**  11 HHC BOE tPMQ niv 
IN 11 CO LONG NthCE PITRCL 
IN 11 NHC SEP »"CH »CE 
M   U NNQ   OIVA^TV   IN/*«>/KECM 
F«   11  MM3   t^TV   GRCUP 
FA   11 HH4   COtCS   APTV 
FA   11 9HV   SEAKCMLICMT  
FA  11 CN  Tt^GFT   ACOLISITIOf. 
AG  11 CO   AG  A9/IN/HECH OIV 
AG   11 CO  P£9S  SVC   TV   A 
AG  11 CO  PEW  SVC   ff   P 
AG 11 CO PEtS SVC TV C 
AG 11 CO PE«S SVC TV 0 
AG 11 CO PERS SVC TV E 
AG 11 9AMO APMV <.2-PIECe- —- 
AG   11 hiO   P£KS/AnMlN   »FASCCt 
AG  95 OET   A3-IN  SVC   »FASCOf» 
AC  99 OET  SPECIAL   SVC 
AG  11 OET  R£PL   REG --    - 
AG   11 OET   A^NV   POST   OFFICt 
AG  11 OET   ARft  POST  OFFICE 
AG  11 CO  POSTAL   G5 
AG  11 CO POSTAL  OS 
AG  11 HMO   PtPL   »EC  CO 
AG   11 HMO   SPECIAL   SVC   CO 
AG   11 AGCV   »ERS   AND   ACKIN 
AG  11 HHO  PtRV/AaMiN   PN   TA 
AG  59 CO     A3HIN  SVC   SASCCIt 
AG  55 HHC   PEPÜONriEL   CCr-tNO 
MI  11 CO  SUPPCT   »SEP  COt> 
HI   11 HHC   ASA  US   JCCRPS» 
PI   11 CO  AS»  D1V   SPT   »9M 
MI 11 CO ASA AVIATION APPF • 
HI U CO ASA OP A 
MI 11 CO ASA PPOCESSING  
HI 11 CO ASA SCCU3ITV 
AV 11 CO ASLT H«L —"  
AV   11 CO   AP1CP   OIVISICN 

P INPUT OEM 
:7;%9H.2J<C 
17':39M.2JJC 
17lj9Hii*vJ« 

171k7M)fjwl 
•'e3t9M^j%C 
C6179N<9L( 
«•••J?9M.<,tCk 

1,fe«.»,S'-.7Ll,. 

i6999T.3w3J 
':6345HC'jbt9 
iriSfTU.JO 
l72l9T2S^9tt 
iyiiiM.2vo. 
TOAPlWOARAA 
l7592Mi9'j- 

771k2M]|.4)« 
•2CdlG4i:«d 
mufH or^ 
17?«2H9S;uO 
l7l9rG8«wCl. 

(ie3C2Mi«0JS3 
t6«iiilG66lilu 
b6991G6JJfaO 
06999G6C«iO 
:e*79G9:i3t 

i>&«7G7i:;o 
12(«7G72JIC 
12«;67C73:0(t 
1I967G7II0UC 
12067C79COC 

-121w7S810üa 
12J6«>G42üüC 
I297r69irw!, 
12C1SG4A666 
1296y640w66 
1299uG4FFb6 
1299CGSFnF.6 
12S9i.S4ACy: 
1299CG4r.fl6«> 
1256CG4Anil 
12il9G4AAul 
29112HJ};i)C 
12:66591 CiiC 
1257.G92J30 
29U1M70.C4 
3?u6i»HllC.w 
32056G6JuK. 
32J97G87C^J 

32j77G7«vCi- 
323 795'jtt.OC 

-1)7357H1,?'.JC 

l7ü87H-t.ül, 

22231 
2.72« 
H.U JJ7 
os:.jj^ 
13..JJ7 
o<.t (.:i«. 

2«i««ai; 
21B6t4il 
?18«.3 
219*4 
J2JC01B 
0UI)MBM7 

ISOCd 
2 079«. J- 

36311 
2C71C     - 
IMbClb 
SC93«0y 
02.1CJ1 
J2otti6 
22269GJ 

~l%«(Ba3 
03.601« 
21»(6t 
21813.« 
218 96JM 
2107330 
atC«M«l 
30«.n 
3i)«.l«.i. 
3t,i.l5UC 
3J«.16CC 

33617^0 
3^14tf0 
S0<>'J7OC 
31981) 
9.9433. 
3w949u(i 
3992C0. 
3C5?ü.J 
3g<i72^ 
3Cii72w0 
3C949u5 
9 »6931 
31175JU 
30*.C1 
3r591 
31110^0 
33««.'«tO 
3.911» 
3.922.- 
3bS26bV 
3u831 
3J8?7J. 

3092631 
2J616 
323d003 

 11— 

CSÄf) 
138 
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11« « •« 11 
tie i «v ii 

• l-Z   %   »»   11 
1«!  «   IN  11 
1*« % «« 11 
l«f  «  CM  11 • Ik» «   «V   11 
i%r « CM ii 
Itl   «   CM   11 
1««  «   C*   11 
1«' t c» it 
1«« % c» n 
1««   «   CM   11 
U»   «   CM  «» 
Ul  f  C»  It 
ur « CM ii 
us « c» u 
1M   «   CM   11 
1M «  CM 11 
U«  «  CM   11 
ur « CM u 
1M l  CM it 
1*«  «   CM   It 
ir« « es u 
If« « CS tt 
IK «  Ct  11 
1M $  CS 11 
It* «  CS  11 
1«. % CS 11 

• IS» « CS 11 
IS« S  CS S9 
IM «  CS  11 
IS« S CS  11 • fJO  «  CS «« 
lit «  CS 11 
tl« « CS «« 
tl% «  CS «« 
tl* «  CS  11 
tir « es «« 
tn « cs n 
Ul S  CS  11 
21* « CS «9 
n« « cs it 
»>« « cs «» 
N« « CS 11 
111 « CS  11 
?J? « CS 11 
tu « cs e« 
tu « CS 11 
tl« «  CS  11 
tl« S  CS  11 
tt« « cs tt 
t%« •  CS  11 
U« «  CS  tl 
tso « CS It 

•. t«t «  CS «« 
2««> «   3S 9« 

• ts« S CS 11 
t»« «   CS  9< 
M» «  CS  tt 
t«t 9  CS  tl 
t'l»   «   CM   tt 
t't «   CM  tt 
tf«  "»   fM   tt 
tr« i in tt 

CO SU'Vl  «IfitlAkr CUMWiU 
HM:   C«OUM   MCMARATfl CttSIOMC«« 
MNC «M   (Sr^ftttAICI (lt««Maii«k 
fM r» MTwrc« «to ct«fc«6«r«ii 
CO «SLT  S»T   HClICO»TC<    rtt««M;Jd«« 
IM  J*   C««   fl'MCRI      «l«k(6«J«11 
co MC«»* Mcuccm*        ««t»«M<i9«ir 
co ■HCH rcAHC ^^^«rMti^«« 
TM L»  CM  «COON ISSr.Ctltkl 
NHO  C«  C   USCOMI M9«f6«l«l« 
MHO ct bu  (tscom    «is.ecit^tf 
CO ItSCOMl — «Ifl^SII-.«« 
MH3 G» «.^ituei;« 
co e^ccs^iss       isjrfcn««« 
MHO  Ct   «M   irtSCCMI «1«.*6««««« 
NN9   SM0K1    r.fu*    DK r}?«*GftCkU 
co ct trtscci *i«i&c«ft«« 
co SMOtf «ic*«         ta2«rn*ti.ct 
TM Kt CM ACfNT S «NO « r SSClbtK«*! 
9«T  J« CM  riCMCNT t 9«j'.C«J«bt 
OCT OCCONTflMtTIO« f* OSbCCSfCwl 
CCT   OCCONTtMlNtTIOM M     VMCaCMt'i 
ocT it« TH'tif» rsosrc««««« 
NMC   «^MO SMT   CONHtNO--    ?«.?H.-,3"t. 
«N $»»T sc» M/« toe ts.rsMurai 
M M«INT   ««MORCO OIV tfUM^j^rf« 
M SUM^LV'>T««NS «WO 0 t«ll«M)«ia 
NMC C«M SPI   C»-CMM t«lCtC«l«*« 
co rxcio sfMvicc 'MO      t«ii«6«;ecc 
CO CCNCM«!.   SU^^LV   «NMV     t«lt«6Mb(« 
CO CCN SUP CCMM{ tsiiic««^««. 
CO oi" M«tT SUM COMMS t«ll«C«l4«ik 
CO MCM MM  «RMf t«ll«C«I.H 
co RCR M«MT su» COMMI     tsit«o«t»te 
CO NVT  NtT   Sc»   CMMS/M   ?91?/0«3.,' 
co M»r Nti tuMMtv COMMI ttitr«-.««*«« 
CO «CCT -Si *CM PTS C0M{t«12«6««:j« 
CO IT  CM  NtINT - - t«li<i6Ue«« 
CO IT  CM  M«INT t«lUU)bJ« 
MNO M«|MT Htk «••»» - ?9l3bOfJ'.CW 
CO MWT COUIt NNT CS «RMTtSUTCTI^t« 
CO MV»  COUIM MMT «S  COMItflSr^OfM 
CO COLL   CL«SS 
CO C0LL'*CL«SS  
NMC   SMT  SVC  tN  MNV 
MNC   S»T   SVC   «NtCONMI — 
co $u»ML»-sf«vice ««»"T 
CO SO^MLV-SVC   »COM»«!» 
CO LT   MtINT   OS 
CO  N«IN   SOT   OS 
CO NO/SVC   ICAD   ITASCO^ItSttCNlo;:« 
CCT   MtINT   Kf.T   (SPT   BCCI   tUCJTflSi« 
OCT  MtINT  MCT   (TtSCOfl     Zo<..Mt<.rf  0 
OCT   MAIM  MOT   tS-M CCMO)t«Mi>M«liU 
CO STOCK  CON«    (SMT   «OCI   7«»«..<.:rKJj 
CO MtINT   S«>T   TS 
CO LtSOR  SCM'irc  CCH-, 
»OCT   INVCKTCKT   CCNtRCL 
CO  M49PCKTY   HI-FCStL 
MNC  HfLO OCMOT       
OCT  0«T«  »KCC'.SSINCt** 
ON C0ia«T   tMNV^CCRPS 
NMC   COMBAT   CM 
CO LT  CCUIM 
CC  «SLT   P^TOrC   MO"lLr 

t«13«C«c:9«. 
t«lS«6«t»JV 
t«l%kC«k.*k« 
tSlUCSJ^J.; 
t«l«7G«|)8ai 

l«tt?MSr;i 
Mttt'.tfib*« 

t9«i<70«(««t> 
t««h<)CT«ICl« 
?Sr..?    .g.Cl 

t«9ttc«e<.tf» 
2«99iTrt.;« 
b«tf3i>G«JC.« 
««««tend«« 
t,»:9»cr]C3ti 
. •<-6<.(i«.«:c 

31*1«. «• 
S.*atM 
SM13JB 
tttl««C 
SCStt«« 
llaft— 
3v«t«3«. 
tl«(.« 
31493.« 
«.«1« 
S?9193J 
39934«« 
iu.« 
«u9«a« 
3C«19i8 
3lCt«.«i 
3193V3( 
Sl«*t*« 

llftJH 
3117ft«« 

3119« 
«twtlN- 
1M>J«M 
«ttciixr 
«ttft^M 
311MU 
autia 
Sllt%9« 
ItlttM 
tlltf 
3113«.« 
I113«i'jt 
Slltft.M 
Slltftvli 
iiutn 
311t«.)« 
3iit««a 
SlltSM 
3112«^« 
Silt««« 
11137.C 
3ll3t<« 
UlStJ. 
SllSftdC 
311*7«« 
lllft7M« 
311S7«« 
311M« 

3117«i« 
iarft.3 
31173)4 
311ft3m 
311ft« 
311«« 
I11C« 
StlfttJi 
3111* 
311«t 
tlS91«« 
3137130 
31«79 
31««9). 

271 
7» 
«ft 
' • 

IM 
- I«- 

1*« 
1*S 

S 
«t7 
It« 
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Appendix B 

DBCBIPnOM OF CG0GD AKD ITS HXJTTKS8 

OVEKVIIW 

This apfWDdU» tofttlwr with th« Ilftln« of th» OQMBI lourc« 

procraa In Appendix C, Documenta ihm COMD proeraa •• 1t li oper«- 

tloMl at U8ANS8A. 

CONGOl lg written «ntlrvly in UM PORTNUI ZV lanfuaflt for opera- 

tion on USAMSSA'a IB« 360/6S coa^utar ayate«.    It U aUo operational 

on RAC'a CK 6k00 coaputer ayataa.    There are several differences 

between the prograas at the two Installations.    These dlfferencaa are 

not documented here. 

The procraa la ovarlayad, and aoae data la packed. 

Figure BI Is the «enaral logic flea of COMGOI execution.    Ansualn« 

an understanding of the aodellng ayataa aa deacrlbed In Voluaa I and 

the text of this voluae, and ralylng on the following detailed discus- 

sion of each routine, the figure la aalf-explanatory.    The aequence of 

data Input In subroutine IKIT end Its subroutines Is shown In Pig. 18 

In Chapter 3* 
Table Bl defines the OGHGElf Input and output units.    Hormelly, 

unit 7 Is concatenated with unit U and than with a data set of rlsbt 

hand side (RHS) values prepared by the user to fora the complete IP 

aatrlx file for Input to NPS/360 or OPTIMA. 

Figure B2 portrays the general relationship of COHGDi routines, and 

it alao defines the prcgraa overlays. 

Table B2 lists the entry points for each routine. 

Table B3 Is an Incidence table of possible calls by each CONGEN 

routine. 
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Table tk define« the poasible norml CORGB teniln«tlon«.    COBGEI 

do«« not perfora «xtenaive checking for bad or  lncanel»teni data,    it i« 

po««ibIe for COHGKB to ten.in«te «boorflnlljr- 

All comon variable« are in labeled common bloclt«.    Itbie B'  la 

an incidence table of labeled CM—an block« in each routine.    Table B6 

j.rine« the labeled ■— block« in tern« of a liating of the variable« 

and arrays in each.    Table B7 ia an incidance table of variable! and 

array« in 80— block«.    Thi« allow« ea*y datoraination of the block 

containing a particular variable.    Ihble B8 contain« dafiniticn« of 

each conaon variable and array.    The next section« dl«cu«« each routine 

in turn, in the order in which they war« liated in tfae preceding table«. 

la&CRIPTlQi OP BOUTDCEE 

Main 

In general, the aain routine control« COMGCH execution by call« to 

«ubroutinei.    It doe« hcvever, perform soae inltialltation and matrix 

generation iteelf.    The order of execution of the aain routine 1«: 

(a) Initialix« aatrix «it« counter«. 

(b) Call «ubroutine IN IT to read all input data but any u«er- 

prepared matrix «tructure. IHIT and it« «ubroutine« produce output 

unit« 2 and 10. 

(c) Write the binary file of data on unit 11 to be paesed to 

CQRRKP. 

(d) Initialize output unit« 1,  3 and '♦. 

(e) Generate the 6 or 7 standard alternative objective function 

name« and insert them into the advanced «tart basis (unit 3) by call« 

to «ubroutine BASIS. 

(f) Call subroutine COMBAT to generate column vector« repre- 

senting the number of each combat unit type in the force, and optionally, 

short- and longfails from their right-hand Bide (RIC) value«. 

(g) Call subroutine SUPORT to generate column vectors representing 

the number of each cupport unit type in the force, and optionally, 

force and requirements short- and longfails. 
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tibU B6 

MTDIITIOi Of OQMBOI lAMUO OCMCX BLOCKB 

Block Definition 

AOG A0aRSV>MAOaR,A(iaKir(7)O)fXlDAOQ,inA00(2O,2)#AaLAB(25) 

AIJ KNAIJ 

ALPHA I»U(.',) 

BET 8TB,LQL 

COUVT L8TCOL 

C8L C8Tn»(60),C8l«lR(6o),CLTrP(60),Cl«S(60) 

DESCRP STRIfW(76o),imi(76O),C0BT(76O) 

DLVIAT CSSW,CLßW,SKi>SWfSHI^W,£FSSW,snJßW 

EFT KEFF,EPTlAB(6,3),EFr(60,6) 

GROUP aRP8W,GR0UP(76O),lGROUP( 760,2) 

LP6YS TAIIQ8W,PRBMAM(2),DATSOR 

MIX IJMIXSW,NMIXES,MIXES'1^0,3),IMIXB(100) 

NAMES NVAHl,NVAh:\NT<OWl,NHOW. ,NTO(,NNN 

NCON NCON(60),RESCOH(6) 

OBJS OBNAME(7,2),NOBJ 

PRBCT INDEX 

RBQFAC COEF( 8000 ),KJCOEF( 8000 ),HAWZ,NBNZ 

REQTOL T0LRSW,TOLS(235O,3),»T0L8,ALRTyP 

RESOLU NCOMBT>NSURPT,NPRAM,NrRAMlI 

ROWS F(NAMES(3000,2),RTYPE8(3000) 

SIGN NEG, PLUS, ZERO, BLK, FREE 

SPAN NCNT 

SPTSUB SUBSW,SUB( 100),KJSUB( 100,2 ),NSUBS 

SSL SDVTyP(70O),SR8PER(7O0),SRLPBR(700),SPSPER(70O),SFLPER(700) 

TITID ITITLE(7),ISRC(3),ITPSN(2) 

TMPMIX MXIND,IDfttX(lO) 
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(h) Optionally call subroutine TOLRHC to generate column vectors 

representing lewer and upper deviation from specified allocation rule 

coefficients. 

(i) Optionally call subroutine UNDUX to generate column vectors 

representing unit mix constraints. 

(j) Optionally call subroutine SUBSTI to generate column vectors 

representing substitution of support unit type In satisfaction of 

allocavloo rule and other requirements. 

(k) Call subroutine HlfDGEN to read any user-prepared matrix 

structure (matrix coefficient data cards only). 

(1) Call subroutine ROWOUT to write the list of model row names 

(unit 7)« 

(m) Teminate the advanced start basis file (unit 3). 

(1) If an OPTIMA fomat, «imply writ* the MOfDPIUM card. 

(2) If In MP6/360 format, read the vector names on unit 3 «o 

far,  Ifftorl.-g rov names, and associating a rev name not on unit 3 with 

each column name on unit 3«    The new list of column names and associated 

row names is naw vrltten on unit 3* 

(n) Print a one>pa#i summary of «tneratlon. 

(o) Oall DtlT. 

MS 18 
BASIS is a subroutine that la called during matrix ftneratlon 

to #me«mu the advanced start U basis file (unit 3).   The calls 

detarmlas the specific structural and logical vectors to be included 

In the basis.   There are three calling arguments: 

(a) mP, the typ« of the rector—«ithtr "8W" or "LOL". 

(b) HBASl, the first half of Vm vector name (k concatenated 

charaetar«). 
(e) HBAS^ the second half of the vector name. 

Sine« the aatrlx U «enerated colvm«»-by-column,  M!IS need not 

-hec« for uniqueness of structural vector« Input to It.    It must, how- 

ever, make «urt that logical  vector« are not duplicated.    BASIS t« 

• lM«y« called for logical vector« before « call to MVXD for the vector. 

Thua, BASIS checks array MUMS to see if the vector has «Irsady been 

1BI 



stored by a call to RCWID, and if it has, assunes that it is already 

in the basis file, and therefore does not write it in the basis file 

a^in. 

For input to MPS/360, the basis file written here is processed la 

the oain routine after natrix generation is convicted, tc put it in the 

correct fornat for use with MPS/36O'B IHSERT. 

CHAPIW 

CHARD! is called to pack alphameric data.    It inaarts a left- 

Justified blank-filled Hollerith character into byte i of a apaeifiad 

word.    There are two calling arguaenta: 

(a) A, the character to be inserted. 

(b) XP, the word into which it la to be Inserted. 

The byte Into which the character is to be inserted le specified 

by the entry point of CHARDI.    There are four entry point« — HI, 92, 

013 and Wt '• for the four bytaa. 

coLir 
COLID is called once for each coluar ftneratad to write the file 

of eoluan naars (unit 1).    Since the aatrix is generated colusB-by- 

colun, there is no need for COLID to check for uniquanass of colmei 

naaas.    COLID also increaenta the count of the number of 

Block Dau OBHUT 

This Is the only Block dau •i^pro^'aa In CCXBI.    In it are 

iaitialiMd com** variables BCBT, IMBTA,  1PTBTA, VI', IK, PLUS, OHO, 

KM, FMB, en and LOL. 

KBT, WttTk and DTETA are only uaed In reading the BattallOB 

BIloe extraetloa fron UM fCB.    They are therefore equlvalenced to an 

array not used «til after this step. 

The other varUblM art used to fora row and eoban naass and to 

define thtir types. 

MB 
larxn  is a subroutlna that la oalled onee fron the anla routine 

after aatrix gmtration but before writing of the row Identification 

file to accept any aatrix data prepared by the user (coefficient data 
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card« only).    HNDGEN calls subroutine MATRD repeatedly until a blank 

rev name lit encountered.    For each coefficient Input, subroutine ROVID 

la called to Insert the rov Into the row Identification file If It Is 

not already there.   Then subroutine MATWPT li called to write the 

coefficient onto unit U.    All column«  Input here are assused to be new 

to the Bodcl, and all coefficients In the coluam must be contiguous. 

Subroutine COLID Is called each tlaa the coluan naae Is different than 

the ooa last rsad tu write it onto the Hat of coluam name« (unit l). 

Thus,  if an "old" coltaw Is read here It will be written on unit 1 

twice.    If all coefficient« In a column are not cootlfuou«, the coluan 

will be written onto unit 1 a number of time« equal to the number of 

"new appearances'   lr the data aet. 

IHTOOL 
Function DTTHOL la called by «ubroutlne BRXBDO to convert a U 

digit InUmr to a Hollerith character. 

tüGgr 

Function KJOTT calculate« the sequence nuaber of a unit In the 

model by searching array UM until a match Is found with the UtH 

number Input a« the «ingle calling argument. 

>■/ -m 

gubruutlnt KJlVPk unpacks the DIM numbers of the two unit« corres- 

poodlag to an allocation rule eoafflclant from am of two arrays.    There 

are four arguments: 

(a) LAWAY specifies whUb of the «wo arrays Is to be unpacked. 

LANttY • 1 specif la« array KJOCXF; otherwise array TOU (1,1) Is 

unpacked. 
(b) LOC is the word of the array to be unpacked. 

(e) ILl  Is the returned DM number of the supported unit. 
(4) XOB U the relonued DIM o^ber of the supporting unit. 

Function NASK aaaks byte 1 of an Input word aud returna it ma 

left-Justified with blank fill.   MK l« uaad to unpack alphameric data. 

There are «wo calling argmwnts: 

IB3 



(a) XR, the input word. 

(b) I, the "byte to he masked. 

MATRD 

Suhroutine MATRD is called hy suhroutine HNDGEN to read matrix 

coefficient data cards prepared hy the user in an MPS/36O or OPTIMA 

format. The row and column names, row type, and sign of the coefficient 

are passed through common variables. The absolute value of the coef- 

ficient is passed by the single calling argument. 

MATWRT 

Subroutine MATWRT is called once for each matrix coefficient to be 

written on unit h.    The two-part row and column names, row type and sign 

of the coefficient are passed by common variables.    The absolute value 

of the  coefficient is passed by the  single calling argument. 

NAME 

Function NAME concatenates four left-Justified blank-filled 

Hollerith characters to form one half of the 8-character model row and 

column names. 

ROWID 

Subroutine ROWID is called once for approximately every matrix 

coefficient generated.    ROWID checks the name of the row of the coef- 

ficient against all rows stored so far in array RNAMES, and if this is 

the first occurrence of the row in the model, ROWID stores its name 

in array RNAMES and its type in array RTYPES, and increments the count 

of model rows- 

INIT 

Subroutine INIT is called once from the main routine to read all 

input data except for any hand-prepared matrix structure.    INIT may 

call subroutine BSIN or HANDIN to read seme of the data.    INIT also 

writes a binary file (unit 10) that may be used to restore certain 

data on a subsequent CONGEN run, and it initializes arrays RNAMES and 

RTYPES.    The entry points IN1,IN2,IN3, and INU of subroutine CHARIN 

may be called to pack sane alphanumeric data. 
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BSIN 

Subroutine BSIN may be called once from subroutine INIT to read 

Battalion Slice model data files. It reads: 

(a) Battalion Slice unit kO produced by APROG as file one on 

CONGEN unit eight. 

(b) Battalion Slice unit 75 produced by BPROG as file two on 

CONGEN unit eight. 

(c) Battalion Slice card-deck troop list produced by DPROG as the 

next data on system input. 

(d) Battalion Slice unit 85 (extraction from the FCIS) as file 

three on CONGEN unit eight. 

BSSORT 

Subroutine BSSORT is called once from subroutine BSIN to sort the 

allocation rule coefficients — arrays KJCOEF and COEF — into supported 

unit order. 

HANDIN 

Subroutine HANDIN may be called once from subroutine INIT to read 

basic structural data from that prepared by the user rather than from 

Battalion Slice model data or restoration of data from a previous 

CONGEN run. 

COMBAT 

Subroutine COMBAT is called once from the main routine to generate 

all column vectors for combat units. The order of generation for each 

unit is: 

(a) Column "Cijk" representing the number of the unit In the force. 

(1) Coefficient in row TFSTRN. 

(2) Coefficient in row TCSTRN. 

(3) Coefficient in row TFCOST. 

(k)  Coefficient in row TCCOST. 

(5) Coefficient in each of NEFF effectiveness index rows. 

(6) "1.0" in row with same name as column. 

(7) For each support unit required by the combat unit: 

(i) Coefficient in row "Sijk". 
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(ii) "-1.0" In row "IJKPlmnX" if tolerance is allowed on 

the coefficient. 

(8) "-1.0" in row "MijkXlnm" for each unit mix constraint in 

which the combat unit appears. 

(9) Coefficient in row TFSTRL. 

(10) Coefficient in row TCSTRL. 

(11) Coefficient in row TFCSTL. 

(12) Coefficient in row TCCSTL. 

(13) Coefficient in row GROUP if the unit group constraint 

option is selected and this unit is to "be included. 

{Ik)  Coefficient in row "CijkSP" if combat unit shortfalls are 

to be modeled. 

(15) Coefficient in row "CiJkLP" if combat unit longfalls are 

to be modeled. 

(b) Column "Cijk3" if shortfalls are modeled. 

(1) Coefficient in row "TDE7". 

(2) "1.0" in row "Cljk". 

(3) "-1.0" in row "CijkSP". 

(c) Column "CijkL" if longfalls are to be modeled. 

(1) Coefficient in row "TUEV". 

(2) "-1.0" in row "Cijk". 

(3) "-1.0" in row "CiJkLP". 

IMIXC 

Subroutine IMMIXC may be called from subroutine COMBAT to determine 

in which unit mix constraints a specific combat unit appears. The single 

calling argument specifies the DTM number of the combat unit. The number 

of mixes in which the unit appears is returned in common variable MXIND. 

The sequence numbers of the mixes in which the unit appears are returned 

in common array IIMMIX(IO). Except for name, is identical to sub- 

routine nUMIXS. 

SUPORT 

Subroutine SUPORT is called once from the main routine to generate 

all column vectors for support units. The order of generation for each 

unit is: 
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(a) Column "Sijk" representing the number of the unit in the force. 

(1) Coefficient in row TFSTRN. 

(2) Coefficient in row TSSTRH. 

(3) Coefficient in row TFCOST. 

(U) Coefficient in row TSCOST. 

(5) For each support unit required by this support unit and 

for this unit: 

(I) Coefficient in row Sijk"; "-1.0" or "coefficient -1.0" 

for this unit. 

(II) "-1.0" In row "IJkTlmnX" if tolerance Is allowed on 

the coefficient. 

(6) "-1.0" in row "MlJkXlmn" for each unit mix constraint in 

whi^-h the support unit appears. 

(7) Coefficient in row TFSTRL. 

(8) Coefficient in row TSSTRL. 

(9) Coefficient in row TFCSTL. 

(10) Coefficient in row TSCSTL. 

(11) For each support unit aggregate in which the unit appears: 

(I) Coefficient in row "abSTR". 

(II) Coefficient in row "abCST". 

(12) Coefficient in row GROUP if the unit group constraint 

option Is selected and this unit is to be Included. 

(13) Coefficient in row "SijkRSP" if support unit requirements 

shortfalls are modeled. 

(1^) Coefficient in row "SiJkRLP" if support unit requirements 

longfalls are modeled. 

(15) "1.0" in row"SiJkF" if force short- and/or longfalls are 

modeled. 

(16) Coefficient in row "SlJkFSP" if support unit force short- 

falls are modeled. 

(17) Coefficient in row "SljkFLP" If support unit force long- 

falls are modeled. 

(b) Column "SijkRS" if requirements shortfalls are modeled. 

(1) Coefficient in row TDEV. 
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(2) "-1.0" In row "Si.Jk". 

(3) "-1.0" In row "SlJkRSP". 

(U) For each aggregate in which this unit appears: 

(i) Coefficient in row "abSTRRD" 

(ii) Coefficient in row "ahCSTRD". 

(c) Column "SiJkRL" if requirements longfalls are modeled. 

(1) Coefficient in row TDEV. 

(2) "1.0" in row "Sijk". 

(3) "-1.0" in row "SiJkRLP". 

(k) For each aggregate in which the unit appears: 

(i) Coefficient in row "abSTRRD". 

(Ii) Coefficient in row "abCSTRD". 

(d) Column "SiJkFS" if force shortfalls are modeled. 

(1) Coefficient in row TDEV. 

(2) "1.0" in row "SiJkF". 

(3) "-1.0" in row "SiJlcFSP". 

{k) For each aggregate in which the unit appears: 

(i) Coefficient in row "abSTRFD". 

(ii) Coefficient ii) row "abCSTFD". 

(e) Column "SijkFL" if force longfalls are modeled. 

(1) Coefficient in row TDEV. 

(2) "-1.0"  in row "SijkFL". 

(3) "-1.0"  in row "SiJkFLP". 

(U) For each aggregate in which the unit appears: 

(i) Coefficient in row "abSTRFD". 

(11) Coefficient in row "abCSTFD". 

IMMIXS 

Subroutine INMIXS is identical to subroutine IBMIXC except for the 

name.    INMIXS may be called from subroutine SUPORT.    This logic is 

duplicated to facilitate program overlaying. 

INAGG 
Subroutine INAGG may be called from subroutine SUPORT to determine 

in which support unit aggregates a specified unit appears.    The single 
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calling argument  is the DTM number of the unit.    Common variable INDAGG 

returns the number of aggregates that include the unit, and common 

array INNAGG(20,2) returns the two-character name of the aggregate and 

the types of the two rows for the aggregate.    The two row types are 

still packed into the first two bytes of the word. 

TOLRNC 

Subroutine TOLRNC ma>be called once from the main routine to 

generate column vectors representing lower and upper deviation from 

individual allocation rule coefficients.    The order of execution of 

TOLRNC is: 

(a) For each A-matrix coefficient: 

(l) Generate column "ijkTlmnL" representing lower deviation 

if allowed for that coefficient. 

(i) Coefficient in row "ijkTlmnX". 

(li) Coefficient in row "Slmn". 

{2) Generate column "iJkTlmnU" representing upper deviations 

if allowed for that coefficient. 

(1) Coefficient in row "IjkTlmnX". 

(ii) Coefficient in row "Slmn". 

(b) For each B-matrix coefficient: 

(1) Generate column "IjkTlmnL" representing lower deviations 

if allowed for that coefficient. 

(I) Coefficient in row "IjkTlmnX". 

(II) Coefficient in row "Slmn". 

(2) Generate column "IJkTlmnU" representing upper deviations 

if allowed for that coefficient. 

(I) Coefficient in row "IjkTlmnX". 

(II) Coefficient in row "Slmn". 

UNIMIX 

Subroutine UNIMIX may be called once from the main routine to 

generate column vectors representing unit mix constraints.    The order of 

generation for each mix is; 

(a) Column "MIXlJk" representing the mix;    for each unit In the mix: 

(1) Coefficient in row "MlJkXlmn". 
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(il) "-1.0" in row "MiJkTlnm" if lower and/or upper tolerance 

is allowed on the unit's entry in the mix. 

(b) Call to subroutin-; MIXTOL to generate columns representing 

tolerances on the mix entries. 

MIXTOL 

Subroutine MIXTOL is called from subroutine UNIMIX once for each 

unit mix constraint to generate column vectors representing tolerances 

on the mix entries. Calling arguments specify the sequence number of 

the mix and the location of the specification of the mix and its 

tolerances in array MIXES(100,3)« The order of execution is: 

(a) For each entry of the mix. 

(1) If upper tolerance is allowed, generate column "MiJkUlmn". 

(i) Coefficient in row "MiJkXlmn". 

(ii) Coefficient in row "MiJkTlmn". 

(2) If lower tolerance is allowed, generate column "MiJkLlmn". 

(1) Coefficient in row "MiJkXlmn". 

(ii) Coefficient in row "Mijktljnn". 

ROWOUT 

Subroutine ROWOUT is called once from the main routine after all 

matrix coefficients have been generated to write the model row file 

(unit 7).    ROWOUT writes the "NAME" or "FILE" card for the whole model, 

then the alternative objective function names stored in array OBNAME, 

and then the row names and types stored in arrays RNAMES and RTYPES. 

Before writing,  function NRWTP is called for each row to convert its 

type from the internal "+", blank,  "-" or "F" to the type indicators 

actually required by MPS/36O or OPTIMA. 

NRWTP 

Function NRWTP is called from subroutine ROWOUT once for each 

model row to convert its type fron the internal "+", blank, "-" or "F" 

to that required by MPS/36O or OPTIMA. 
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Appendix C 

GONGEN SOURGE PROGRAM LISTING 

The GONGEN Source Program flBM 360 FORTRAN IV) is listed here. 

The order of routines and the page numbers on which they begin is; 

GONGEN (Main) 193 

BASIS 200 

HRK3IX} 201 

GHARDJ 201 

GOLID 202 

Block Data GENRAT 203 

HNDGEN 203 

INTHOL 20U 

KJGET 205 

KJUNPK 205 

MASK 206 

MATRD 206 

MATWRT 206 

NAME 207 

ROWID 207 

INIT 208 

BSIN 217 

BSSORT 222 

HANDIN 223 

GOMBAT 225 

INMIXG 233 

SUPORT 23k 

INMIXS 2kk 

INAGG 21*5 

TOLRNG 2k6 
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UWIMIX 250 

MIXTOL 252 

SUBSTI 25^ 

ROWOUT 255 

NRWTP 256 
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MEMflEK   NAME      CONGEN 
: PHOGRAH  C'J'JCEN 
: •   TAPE5«INPL/T,T 

•   TAPE6=nüTPun 

( INPUT»130tOllT?UT»lO0iT«PEl»l03,TAPE 
APE7»lOO,TAPt8«lOO.TAPElO»lOOiTAPEll 

3»10'>tTAPE««lC0,JCJ00l0C 
>100fTAPE2-100i   00UJO200 

ÜGOÜU<tOo 

0JäJO70J 

: CONG=N is run »uTOMAtrf) LINEAR PROGRAMMING ILP» MATRIX ooooiOw.« 
C GENERATOR OF   THt   CONFORM   MODELING   SYSTCM üüOOilOJ 

CCCCCCCC.CCCCCCCC:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCüOOOX«.JJ 

CONSEN  VERSION  1.0 
13  JUNE   72   FOR   USAMSSA   IBM   360/6« 
6  Jim   7»   FOR   KAC   CDC   fcOO 

nn AurnHAirr) LINEAR PROGRAMMING «LPI 
f   THt   CONFORM   MODELING   SYSTFM 

C 
C 
C 
C 
C 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
w 
c 
c 
c 
c 

LEVEL 

0.0     «MAIN) 

OVERLAY   STRUCTURE 

ROUTINES 

1.0 

1.1 

1.2 

3,0 

*.0 

CUNGEN 
BASIS 
BKK3D3 
CHARIN 
CÜLI9 
GENRAT 
HNDCEN 
INTHOL 
KJGfT 
KJUNPK 
MASK 
HATRO 
MATMRT 
NAME 
ROWIO 

I MAIN) 

(BLOCK  DATA | 

INIT 

»SIN 
BSSORT 

HANOI N 

COMBAT 
INMIXC 

SUPORT 
INMIXS   «SAME   AS   INMIXC 
INIGG 

IN  3.0) 

CiJuJlöOJ 
OOütil9J0 
OÜÜ0200J 
OLOOZIOJ 

0000230J 
JüUJ2<.0J 

OüJOZOüJ 
000027üJ 
uCOO^dJj 

OOOOJOOO 
J0JJ31JJ 
J&i)J320J 
OOOOJiOu 
JC0J34JJ 
OJJOJaOj 
OOOwiioJui 
OJJJ370J 
OJü^JöOJ 
01003VU., 
OOOO^OOu 
J&0J410J 
0000420J 
0000430^ 

Ot'J>>46jJ 
JOJJ47JJ 
JOJJ^äOj 

OObüaLJJ 
DüOJSUJ 
0üJJä20j 
UOUJäiUO 

Jt JwäciJ^ 
JCJJä70J 
OjOOSüjJ 

193 

■ 



EMBER  NAHE     CONCEN 
5.0 

6.0 

7.0 

8.0 

TQLRNC 

UMMM 
NIXTOL 

SUOSTI 

ROwnuT 
NRWTP 

I/O  FILE  DESIGNATIONS 

FORTRAN 
LOGICAL   UNIT 

TAPES 
• INPUT 

TAPE6 
"OUTPUT 

TAPE? 

TAPES 

10 

11 

TAPEIO 

TAPfll 

OUTPUT 

OOCwoOOJ 

Od0^o20j 
MMvMw 
OdOwa^Ow 

M<W*/OJ 

J0uwa90j 
ObOwfbi)« 

MJUTMJ 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOOOO^^. 

MWIMWP 
«>00««7feiirf 
MMflOv 

  0O007*Jw 
0ÖJC790; 

FILE OOOOdOOw 
NAHE DESCRIPTION OOOJelOw 
    OOOJdJOJ 
TAPE1 . LIST  OF   MODEL COLUMN VECTORS CENERATEOCCOütiOO 

TAPE2 BCD  FILE   OF  UNIT Tl TLES .SRCS.TPSNS OOJJöSOJ 

OOOuteOw 
TAPES LIST  OF  CANOICATE   LP BASIS   VECTORS üOöJ67Jw 

IDOTH ROW AND COLUMNI THAT MAY BE USED JvOsiSO* 
FO«  ADVANCED   STARTS   TO  MCCFL   SOLUTION     0wwJo40w 

TAPE« LIST  OF   ALL  NCN-NULL  MATRIX  COEfFICIENjt JC«JJw 

jC0Ü92üw 
uOb09iO0 

COOOfeOu 
00JJV7UJ 

00üü99b0 

bdOtJIJO 
OOUlw^OO 

tfwOluäJO 

WwOiwO^w 

GENERATED   IMAY   INCLUDE  COS) 

PROGRAM   INPUT  DATA   I  -   SYSTEM INPUT   I 

( 
GENERATION   SUMMARY  STATISTICS 

■SYSTEM OUTPUT) 

LIST OF   UNIOUEMOOEL  ROM  VECTORS 
GENERATED 

BN SLICE  MODEL A-MATRIX   UNO OTHER 
DATA!   BINARY  TAPE 

THEN 
BN  SLICE  MODEL 6-MATRIX   BINARY TAPE 

THEN 
BN  SLICE  EXTRACTICN  FRCM  COSTALS 

BINARY  FILE  OF SOME   ARRAY   VALUES. 
PRODUCED  BY   EACH FOMGEN  RUN. THAT  MAY  BFJJC»iw9J. 
USFD   TO BY-P^SS TAPES,TAPE9 
SUBSEQUENT   FOMGEN RUN(S) 

FO* SQHE 

BINARY  FILE  OF DATA  TO  BE   PASSED TO 
CONREP 

SYSTEM OUTPUT-INCLUDED   AT   RAC ONL* 
OüOiij-o 
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rn eti svsrc«« OUCKOSTIC "fsstctt IM 
EVENT  or   FUR THAN/SYSTEM TYPE  EftftOft 

NORMAL 

ABN(m«L 

ROrflO 

1NTHOL   /   INTHOL CALLED MITH  I   •   (Oil* .41 

KJCET 

BSIN 

»SIN 

/   KJCET  CALLED MITH   10  NCT   IN AMKAV 
OTN / 

EMBEK   NAME     CON^EN 

wCtairfOtf 

MO&MM 
ccccrccccccccccccccccccc:cc:ccccccccccc:cccccccccccccc:ccccccccccccccccuüw4^iwM 

POSSULF   EIFCUTION  TCMMINATIONS JJvti*** 
mmmmmmmmmmmmmmmmmmmmm ■»■■■■■ JOUlOwJ 

CONCEN   (MAINI UOJW'JJV 

bOOlilCw 
tMIMM 

SUPO«T   /   SUPP3M  UNIT  —  «EOUIAES   NOAE   THAN ui^iUj 
100  PERCENT   Of   ITSELF   S Otuii'.u-. 

/ RNA-FS HAS OVEAFLOMfn / , ATTEMPT tOj^juoj^ 
STOPF MÜ4F «CM NAMES THAN OMEKSIUN Owwtlld^ 
OF  ARAAVS  RN«MEStRTVPES JOOtlRJ^ 

/JUwl^OCJ 
dOwl«lJj 

J00l«At>v> 
IAMAM44 

/ COEFFICIENT   STORAGE  CAPACITY Jvi).*>J^ 
EKCEEOEO  WITH NANI   •    /  .   01HfH-0W0IV-J- 
SION  OF   ARRAYS  COEF.VJCCE« »JJi-fj^ 

EKCEEDFO MHEN REACINC  SK  SLICE  «>wUi«»jw 
NUOEL A-MATRII  TAPE UU0i«VOt» 

/  COEFFICIFNT   STORAGE  CAPACITY ^w.>lüw 
EXCEFOEO  WITH NSN<  > /   .   OINEN-OOJO^w 
SION 3F   ARRAYS COEF,»JCCCF, A(m9iiJ 

EVCEFOED WHEN REfCMC COCPPI-    ^w^*>«jj 
CIENT  NBNI  FRON  PN  SLICE  MUOEL jJwiisj^ 
•-MATRIX   TAPE tlt>wi»»w^ 

CCCCCCCCCCCCCCCrCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOOl^V^ 

Mi)y4»4 Jrf 

Mw*««tfJ 
U00ift>ww 

JMi«7rfJ 
MdA**JJ 

COMMON  /AG^/ACGKSHtNACCR.AOORCTtTiOlilNOACCf INNA&OI20t2l*AGLAi«IOIJw«#ilbwrf 
C'M-.T*   /AU/N°4A|J iJwiTUw 
CCIM^   /ALPHA/MII )SI WObir^v^ 
ClHlJN   /BET/SIM.LGL ujo./j^y 
CO^.lN   /C JLC-I'USICUL Jbwl l<*M^ 

CALL   EXIT 

STOP  0001 

STOP  0002 

STOP  003) 

STOP  0004 

STOP   3005 

STOP  0306 

THIS   IS   THE  MAIN ROUTINE   OF  CONGEN 

THE  PURPOSE   OF   THIS  SUBROUTINE   IS  TO PERFORM  SOME   IKITI ALIIATION 
ANO TO   SET   UP   THE   CALLING  SEQUENCE  0»   THf   CONGEN SUPRUJTINES 
MHICH REAO r«f    INPUT   OATA.GESERME 
THE   MATRIX   REPMESENTATION  OF   A   GIVEN  FORCE   MOOEL 
LINEAR   PAUSi(AM«|NC MODELtANO  m/rrul   TM|S  MQOEL 
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irNBEK   NAME     CONCfN 

cciHxos /ssL/so*t*pi rooi.s«si>F«i7ooi iStiHKirooiiSr smirooi» 

COHMIIN /oric«p/«it-NiM( TkcitOfftr*oi«cnsnr*oi 
C(;*"<JN /jtvur/css««i:iSMtSHSSM,s«iSM.s's$H(sriSM 
CONWHI  /frF/NEM,EtFl*M(.t|.fFM60t»l 
COMXON   '.v J,P/ .•fs-,   - ' i •('», .i,|r.    iu?|T*0|2l 
CJMUlMl   /lP&VS/lt-.Ct4.F«4*tM(*l.0*ISn« 
cw^is /-it 'j'i's,.   <!>• s.-i ir si i   -.»i .(««iif smai 
COMMON   /\isf S/'Wt^l.'.Vlnj.'.MOhl.K^OMt.MNI.MllN 
COM*)* /s: )-*/'r.jsi »oi,<f SCÜMI6I 

CU^IN  /P*nCT/|\1E« 

C-m V<   /«f Jl )i. /! II -IS..!    > Mi)»0, SI .STOLS.il«!»»' 
CO^HO««  /«ESniU/NC IMTtVkU'tT.NMiM.N     »-J 
CU»"<tN   /BII-S/« a«« si )0(Otlli«Tv»f SI 10001 
COMMON ssiidmcnustiEftOtUiurMEt 
COt^CM   /S<»4S' .CM 
Cüi-'i*   /sfls.»/Sü«S«.SJi»«|lOI,»JM^i lOOtJItfcSUOS 
CO't'tM  /IITlE/ITiriEfYltlt«CllltM^SM2l 
CO«'» IS   /M»il|l/<«l|V)f||H«l|illOI 

0|ME««SIO<« OUMtU»09l.0UMfl4SOOI 
rauivUE<«CE i > »-i i II,:II»M ii I,IDU-;I n .«JCWMI M 

INTECfa   r-fX.) i-f 
MTE&E« (."«s-, j-i«s-.s .its«.« if f .m-.rs«?so«tPijv,n«c,«i«.*•.*-»s 
l^tTECE«  •rfHttM«^tNttT«,tOltmM<*EtTa(.«iH 
iMitGf« css4.ciSMfS«ssM.v«isii.^stv«yiiM 

I^TECE«  ACCttM.tSMSl 
isn.f«  ««.M 
INTECE«   IML»5.4I«I*»,«» sens 
NEU  xi.is.i.Ui 

C 
CCCCCCCCCCCCCC ...   „      .   .   
CCCCCCCCCCCCCC 

CALL   «S4MI 
CCCCCCCCCCCCCC 
CCCCCCCCCCCCCC 

: i^iriAiiiE Niftli SUE couNTtat 
m 

isnMM 
LiKOfO 
KMAIJ'O 
NCVfH 

c 

c 

c 
c 

CAU   SUMOuriHE   111 I   TO *EAO  All   IMUf   OAtA  |>CI»t  NAiOOE« 

CAIL   Mil 

««Itl  »istt» Hit   "   t*rni   ..  u*  OATA   TO M   UtlO •»   afPO«TM 

OOOIIMJ 

OOUi TVOu 

«X.Oi*tfww 

OOuttiOtf 

J4(ll%KiJ 
»Ot>i«*ww 
oocifrow 
JJ .i*•-... 

bW0<JO«M 

OOMWAW 

MOib«vj 
00-^-f.- 

duw.a,- 

w&oaiivw 

WO-..»-. 

J**JHO* 
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•«rNSF«  N*<1F     CONGES 

c 
e 
c 
c 
c 

c 

c 

c 

c 

c 

c 

210 

riKITF ST^STM.ITH.CUST 
M4ITE CJlf 
«.-i 11 njCilff 
M4ITt N^N/tN'N^.NCH^T.NSUMRT 
-< lit. •«rF,C»fLA3,trF 
W4IIE N40 .<,» .1 »< 

IMIMALI/E   M«mn   ELfFNT   Mr    /UPF4/   ACCQKOINC   TO 
THl   MAlHKTi:»1.   Mlll*4«1*'fWi   S»iTt««   FO«M»T   OF   THIS   F JN   AS 
SPFCIFI60 •<»   IS»iiT  T»fi   V»KI*«LE   l«NSSW 

LANÜSM   •   l.-.-'S/UO 

If   ll*NCS4.fJ.II        -KIT'    «*,1?3I 

NITIAilll   CllJ^i   lOFNTIFICATICN Plil   /TAPCI/   ICCOtCINQ   TO LANCSH 

If   ll'NCS4.EQ.ll        Miri   IlillSI 

IMITULIIE   ACV&NCC^   STAAT  »ASIS  flit   /TA^CV   ACCOAOIKC   TO IANCSM 

IF iL»su^..f j. M     utiri is.no» 

CONSTNUCI Alir*MATlVF OBJECTlVf 
fllC ITAftTI k-i, FNT?H THE« IS1) 
fllC   (TA?r)l 

«OMS   fOK AIM   IDEMmCAMON 
fcOVANCfO  STAAT   If  KASIS 

ONNA«M |. It 
.I8S"<M |t<| 

OBNt-    I?.|I 
0<lNA«lt£(Jt 

IIHSA-M  ». I I 
(»«»«»«t « |,<| 

nn\f«' is. ii 
OASA*M<k«/l 

OASANf|S(|| 
a»sA«ris.<i 

1)I1S»M Ift. 1 I 
J»».*-«  I6./I 

If   ICSS4.1C 
• tfSt4.lf 
S)AJ • r 
0«NA<«n7 
ji-,»«' i r 
01   10     I   • 
CAli   «ASIS 
' i.nsj» 

TfSTAN   •   TflTAl   FOACF   STAFNCTH 
• <»*f( vi( : .I.'.JI 1  .1 ,'. Jl.-")» .NUI/9II 
• •.»•"( ^ii( > M^K ?M .-«t» .'U »l 

TCSTAS  ■   TOTAL  CWtAI   FQKC*   SINEVCIH 
• N- •<< • ,n :-.I.-.JI i 'i .s II?NI ,NI.I:-#I i 
• MSf «SUItn.NU«?)! .«LK,bl.«l 

TSSTAHl   -   TITil   SUfPDAT  *OACf   STAFNCTH 
• S^M »(M .' M.S'M '-I ,•• H^rt I .Mil?«»! I 
• S\-<t I »..I ^Tl,', M ■• <) . H«,"! «I 

TFCOST   •   TOTAl   FOMCF   COST 
• '.^'IMJl -> M.SJI I  .1 .VM J7I .  .Ul?*ll 
■   Nl^MVJl/II.SJl.'O .itll'<4lK| 

ICC  iM   -   TOTAL  CfMAAT   r mff    COST 
• ..^' i < M - »i.s/ii.'i .vii i?i ,MII?«.H 

• si«  i,. i,'M.SJI; «i .hi. .t-i «i 
TSCUVI   •   TOTAL   StiffOAT  'OMCC   COST 

St-M  , II   ■ -I.S/I,' <l ,SH J>l .StH/OI 
Sl^tl \,>l /^I.N Jl^ .1 .-I « .11 «I 

TOC« •   TOTAL   OfVlATIONS   ILONCfLLS   *   SMOATFALLSI 
.O.ANl.CLSk.Lr.O.AKO. SASSM.ir.O.t^.SALSM.LO.ANO. 
.O.AIJ.S'LSM.Lf .01      en  TO no 

«.»•«»r» JI;«I.MU HI .suu^i.'.ui i- it 
•LA 

ILCL.0AiiA<«(l l.ll.nOMNCII.XII 

.11 

./I 

10 
c 
c 
cccccccccccccccccccccccc::c:c:crcccc(caccccccccccctcccccccc:ccccccccccc 

OtU^iAiJ 

Of Jij'.j- 

wwd^iwww 

0002i<»Jj 

ÜO-ii'.lJJ 

JÜO<!<.JOJ 

d0w2Slii>«r 

MMkMrf 
JUw2>*0w 
0002>>0J 

0JO4! JJU 
Juirft J / J J 

Wdw<A<tfW 

V00«6oJJ 

OdO^afUU 

Xk)2«<JJ 
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iEMBFR NAME 
C 

CONGEN 

C 
C 
c 
■ 

c 
c 

20 
r. 
c 
c 
30 

«0 

60 

C 
c 
c 

ro 
c 

80 

C 
c 
10 

•«PS/360   FORMAT 

READ BASIS  FILE   CONSTRUCTFO  BASFO  CN  OPTIMA  LOGIC ANC 
STORE   IN  TWO  PMTS—LOL   AND   STR.      ARRAYS   KJCOEF   AND   ICROUP 
ARE  USED FOR   THIS   STORAGE. 

REMIND 
ILGLPT 
ISTRPT 

23 
RFAO   (3t140,EN0<SOI   ISO, NRASl, f.BAS2 
REAO  O.lOl   IN0,NSAS1.NBAS2 
IF   IEOF,3)   50t 30 

If   UNO.EO.LCL»       GO TO  «0 
ISTRPT   -   ISTRPT  •   1 
OJM1IISTRPTI   -   NBASl 
OUM2II STRATI   •  N0AS2 
GO   TO   20 
HCLPT   •   ILGLPT  ♦   I 
IGROUPtILOLPT.II   ■   NBASl 
IGROUPIILGLPT.21   ■  NBAS2 
CO  TO  20 

LOOK AT EACH CENERATFO ROW  (LESS  OBJECTIVE   FUNCTIONS- 
ARRAY RNAMESI   AND   IF   TT   IS NOT   IN   THE  GENERATED  BASIS   i 
ASSOCIATE   IT  WITH  A COLUMN   IN  THE   BASIS.     THE  ASSOCIATED 
ROWS  ARE  STOKH   IN  THE   SECOND HALF   OF   ARRAY   KJCOEF. 

K   -   I 
NROW  ■   INDEX -   I 
DU   TO      I   >   ItNROW 
03  60     J   ■   1.ILGLPT 
IF   (RNAIESI 1.1 ).£ J.ICRÜUP(Jfll.ANO.RNAMES(ll2I.EQ.ICIlC*JP(Ji2ll 

• GO   TO   70 
CONTINUE 
OU*m»31001   ■   RNAMrSIIill 
0UH2(KO109l   ■  RNAMESIIf2l 

NOW WRITE   OUT COLUMN  NAMES WITH ASSOCIATED  RCW  NAMES 
AS   THE   BASIS  FILE—STILL   TAPES 

K  ■ K   ♦   1 
CONTINUE 

REWIND   3 
WRITE   (3,150) 
03  SO     I   ■   ItISTRPT 
W<Iir   13,1601   DUMlMltDU12III,0UMl(|O100},0UN2(IO100l 
CONTINUE 
WRITE (3.170) 
GJ TO 100 

OPTIMA   FORMAT 
W«ITE   (3.1R0I 

COMPUTE   AND PRINT   GENERATION  SUMMARY  STATISTICS  ON  LOGICAL 
UNIT  6 

ÖOOJ'.SOU 

0003^70^ 

0ÜÜ351CJ 

tOOJabOu 
iOOiioijj 

OOOJJOUU 
i>00i!>90ü 

JJ036iO- 
1)003620^ 
öOOioJOJ 
JOJJO<IC»U 
0003650a 
JOOJOOOJ 
00036 700 
JOOJoüOJ 
0003690«< 
000370JJ 
00ui7iOj 
MÖlTiöo 
J0ÜJ/30J 
000374ÜÜ 
00d3750J 
00037ujj 
00w3 770o 
0003 700^ 
0003790J 
JO 03 6 00 j 
OOOJBIOJ 
0OüJ8^0J 
JOUiöiüJ 

0003aä0j 
0003d6Jw 
J0wid70j 

OOOirtvOu 
JCÜ39JJJ 
00039100 

O0ü39iJO 
00039400 
J0w3V5jj 
OOOJVuOw 
0Ü039 70J 
J003SoOJ 
00039900 
OOOtüOuJ 
JJJ<.J10J 
ooo^o^uu 
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HENBÜK 
C 

START   GENfRATIDN  OF   LOGICAL   SUO-MATKICES 

CALL   SUOKOJTINE  COMSAT   in  GENEKATF   THE   LOMCAL   SUB-MATRIX  OF 
COLlHN   VECTJKS   THAT   «EPKESENT   THE   COMBAT   MDPULES   OF  A   FORCE 
MODEL. 

CALL   COMBAT 

CALL   SUMNIIUTINE   SUPtHT   TCI  GENfHATF   THE   LOGICAL 
COLim  VECTJHS   THAT   »^PRESENT   THF    S'JPPORT   UNITS 

CALL   SUPORT 

SUB-MATRIX 
OF   A   FORCE 

OF 

IF   TOLEUNCE   IS  ALLOWED  AT   ALL  ON   INDIVIDUAL  ALLCCATION RULE 
COEFFICIENTS   I flLRSW   *  II   , 

CALL   SU3»nUTINE   TJLRNC   ÜNCE   TO  GENERATE 
REPRESENTING   ANY   USE*   SPCCiriEP   MAXIMUM 
DEVIATIONS   FR1M   THOSE   R(CUIREMENTS. 

MATRIX   STRUCTURE 
LOWER   AND/CR   UPPER 

ALL   (UMIXSM 
STRUCTURE 

II 

NAME     CONCEN 

J^o2a«0J 

JC/029j0w 

MOOELOwJ^^oJj 

00J3Jt/JJ 

OOO'iJtjj 

jJoilOjj 
JjliiiljJ 
00031<w0 

OOUilsCij 
0J03IbC^ 
JljJiilJj 
CJOSIü:J 

J0JJ2<rv.J 

00J32oJj 
MOiZlii 
OOÜi^dÜj 
i0y)iZ9*J 
00JiiOOj 
UOOJiluj 

0(i>/iiiii 
C Jöjjiajj 
Z 0^oJ370v 
CCCCrCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOtjiiiüw 
Z 0003390. 
C 6003<tüj. 

Ü0u3tl0b 
j0u3420w 
J00343wO 
00U3t<»Uw 

IF   ITOLRSW.EQ.li       CALL   TOLRNC 

IF UNIT MIX CONSTRAINTS MAY BE REPRESENTED AT 
CALL SUHRO'JTINE UNIMIX ONCE TO GENERATE MATRIX 
KEPRESENTING   ALL   USER   SPECIFIED  UNIT   MIXES. 

IF   (UMIXSW.EQ.U       CALL   UNIMIX 

IF   SUPPJRT   UNIT   SUBSTITUTIONS   IN   SATISFACTION OF   ALLOCATION 
RJLCS   ARE   ALLÜWED   AT   ALL   (SUBSW  =   II    .   CALL   SUBROUTINE   SUOSTI 
TO   GENER\TE   THE   SUDMATKIX  OF   ALLUWAHLE   SU3STITUT ICNS 

IF   (SUBSH.EQ.l»        CALL   SUBSTI 

HNÜGEN   TO  ACCEPT   ANY HAND-PREPAREC   MATRIX CALL   SUBROUTINE 
STRUCTURE. 

CALL   HNDGEN 

OUTPUT   THE   ROW   IDENTIFICATION  FILE   IN   THE   MPS   LANGUAGE   AS 
SPECIFIED   dY   INP'JT  DATA   VARIABLE   LANGSW  AS   /TAPE7/ 
BY   A   CALL   TU   SUiHUJTINE   KOWUUT 

CALL   ROWOUT 

END   ADVANCED   START  BASIS  FILE 
VARIABLE   LINGS' 

IF (LANGSW.NE.il   GO TO 90 

/TAPE3/ ACCORDING TO IKPUT DATA 
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HENBER  NAME     CONGEN 
100 .   MSIZE  »   INDEX   ♦ N09J  -   I . . . 

WAITE   (6.1931   NCOMBT.NS'JPRT.MSIZE.LSTCOLiNNAIJ.NCNT 

CALL   EXIT 

 120 FDRMAT   (7HC0LUMNS.73XI 
130 FORMAT   {l«,4MFILE.5X,5HTAPEJ,65K/lXt 

140 FORMAT(IX.A3f^X.2«4.64XI 
ISO FORMAT(*HNAMF, 10XOHTAPE3.61X» 
160 F3RMiT« 1X,2HXL ,lX,.?i't,2X,244,')RX» 
170 F3RMAT(6HEN0ArA,7<»X» 

..     180 FDRMAT   (1X.7HENDFILF.T2X) 
190 F0RMAT<IH1/////////IH   .61X.7HCCNF01M 

_. •ON   SUMMARY////IH   .fi4X. I3,18H   CC^BAT 
•URT   UNIT   TYPES////IH   .15X,20HTOTAL   R 
•WIO   IS  FORTRAN   LUtllCAL   UNIT   7//1H  .1 
•  GENERATED.2X. 16, IZX.ISHCOLIO   IS   'J'JI 
♦ MATRIX   COEFFICIENTS,2X,16.12X,29HMA 
*H   .15X.29HTOTAL   CANOIDUE   BASIS  VECT 
•T   BASIS   IS   UNIT   3////1H   .24X.65HNÜTE 
•A>iO  SUPPORT   UNIT   1VPES   MOOFLEO./lH   . 
»UDE   ANY   HAND-PREPARED  MOOEL   «MATRIX» 
•  THE CONFORM MATRIX GENERATOR.) 

END 

  J004330J 
JOC-.J<.J j 
wOOtOSJj 

CIJ04W7&J 

5HBASIS.74X) 000<.iJOj 
  „ JOO'tiiJj 

3C0<.i20J 
UUO'tkivJ 

/1H0.51X.28HLP MATRIX GENERATIOOÜ'.ioüO 
UNIT TYPES/1H .5*X.|3,19H SUPPO JO-.! 7Jj 
OWS GENERATED.16X. I 6,12X.3lH»OJjü4.dü^ 
5X.34HTOUL STRUCTURSL COLUMNSOOü4iilOO 
T 1//1H .15X.34HT0TAL NCN-NULLJuU^^JJ^. 
TRIX ELEMF'JT FILE IS UNIT 4//1 j J0<r2i0i 
0RS.7X,I6.12XI30»-ADVANCEC ST«RjU0t22Jw 
— EXCEPT FOR NUMBER CF COMBAT J^Jti.i3^ 
33X.59HSUMMARY STATISTICS INCL J3 J*2«rOJ 
/1H   «30X.4BHSTRUCTURE   INPUT  T03ÜO<«2äOO 

JO J<r2oOky 
. _         &ü0427jj 

000423ÜU 
rosTODTmn WSTS rBTTrpreisTTwisn :—■""—: 9" 

CONGEN 6  JUNE  72 

SUBPROGRAM   TO   GENERATE   THE  FILE  0^  UNIQUE   BASIS   N4MES -  TAPE3 
THIS   IS A   LIST  OF   CAN3IDATE   LP  BASIS  VECTORS   THAT   IS  OF   SIZE  M 
AND   IS  THE   OPTIMAL   SOLUTION  FOR  A CLASS  OF  MODELS 

COMMON  /BET/STR.LGL 
C3MM3N   /ROaS/RNAMES(3000.2).flTYPi-S(3000» 
COMMON /SPAN/NCNT 
COMMON /LPSYS/LANGSW.P4BNAM(2>.0ATS0R 
COMMON /PRBCT/INDEX 

C 
c 
c 
c 
c 
c 

c 

c 
c 
c 
c 
c 

5 
c 
13 
C 
c 

INTEGER  PRHNAM.OATSDR 
INTEGER RNAMES.STR.LGL.RTYPES 

IF   THIS   VECTOR   IS  »   ROM VECTOR.   DO NOT   INCLUDE   IT   IN  THIS LIST 
IF   IT   IS   ALREADY  IN  THE  ROM   IDENTIFICATION  FILE  -  RNAMES 

IF   INTYP.EQ.STR)   CO   TO   10   
DO   5      I   -   l.INOEX 
IF   (KNAMESI I.1I.E0.NBAS1.AN0.RNAMFS(I.2».E0.NBAS2I        RETURN 
CONTINUE 

IF   (LANGSM.EQ.2i       GO  TO  25 

MPS/360 FORMAT 
WRITE   (3.451   NTYP.NnASl.N3AS2 
G3  TO  30 

Jww77773 
J0J4JJJJ 
JdJ4313j 
00J<*323J 
JOJ43jjj 
0JU43-.JJ 
UJO43300 
J0J43bJJ 
000437jj 
J0043eOu 
ÜÜJ439J^ 
ULJ44JJJ 
OC04^iOJ 
JO^'.iOj 
0OÜ443JJ 
00u4*<r0^ 
JJJ4«3J«/ 
JO J-t'ioJJ 
000^4/Ju 
J0C/44ÖJ., 
jOO'f't'iJJ 

000451JJ 

Jüü45JOJ 
JdJtj<t;j 

JOOtio^j 

J0ut6CJJ 
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EHBER NAHE  CUNCEN 
OPTIMA FORMAT 

9    11'  MASK« NSAS2 t 3 I 
IB « HASK( N3AS2 ,   4 I 
W<ITE   (J,50l   MTYP.NaASliNSASZ.IT.IB 

0 NCNT^NCNT»! 

RETURN 

5   FDRMATI lX.43,4X,2i'»,6^X) 
0 F3RMAT 1 lX,A3,6<,A'.,«.i, lH.,2An 

FNT 

OJ^to2uxj 
00046300 

OOO-to ){jj 
coo-trcoo 

030*7?JJ 
000<*73l>0 

SUbRUOTlNE   BKKSDulI,II,I2,13J 

CONOEN 6   JUNE   72 

BRK30G   IS   A   FflRTHAN   IV  FUNCTION   SU^f^OGHAM   THAT   ACCEPTS 
A   3-OIGIT   INTEGEH   «S   ONE   CALLING  PAKAMTER   AND   RFTUPNS   THE 
3  OIGITS   AS    3 HOLEKITH CH*RACTErtS   AS   FORMAL   PAKAMETERS. 

BRK3L>G CALLS  FONCTION   INTHOL   AND   IS  USED   TO   PREPARF   UNIT 
IDENTIFICATION   NUMBERS  FOR   USE   IN   MODEL   ROM   AND  CCLUMN  NAMES. 

I   ...3-OIGIT   INTEGER   INPUT FOR   BREAK-UP   AND   CCNVERSICN 
FROM   INTESFR   TO  HOLERITH. 

It...LEFT-MOST  DIGIT  RgtURMIO AS  A   HOLERITH  CHARACTER 
12...SECOND   DIGIT   RETURNED AS   A   HOLLERITH CHARACTER 
13...RIGHT-HOST   DIGIT   RETURNED   AS   A HOILERITH  CHARACTER 

BR'JAK   APART   DIGITS 

tl 
13 
12 

n 
12 
13 

/   100 
-   (I/10»«10 
I   -   (11*100 ♦   13)   I     /     10 

CONVERT  EACH  DIGIT   FROM   INTEGER  TO HOLLERITH  BY   A CALL 
TO  FUNCTION   INTHÜL. 

INTHDLI II » 
INTMULI 12 ) 
INTHOL(    13   J 

RETURN 

EMO 
ummrmiTrm 

iQMItJj 
OOO't/TOJ 
oCtO'tliJj 

OuUtdijJ 
000<«O2JJ 

0CÜ^ä30u 
OöO-tb<>JJ 
JOCtdSjj 
OüU(»üOOJ 

üuO'td 7JJ 

JUJtdöJj 
JOÜtdiJO 
0004900- 
0004-* ioJ 
O0OHV2JV. 
J004V3JJ 

OOO^Voüü 

Oi/u49BOJ 

0005JOJJ 

)00502üJ 
JJJ»j30J 
00O3J<rJd 

uOU&UbjJ 
0ÜC9U7JJ 
UJ09JOJJ 
JLJ30900 

OOOällJO 
lEOUÜO^l^OÜ 

I  OJU9130J 

OOOslöOJ 
OOJ>I7JJ 

ooosisuu 

c 
c 
c 
c 

c 
c 
c 

13  JUNE   72 

CM4RIN   IS  A   SUBROUTINE   SUBPSOCUM  THAT   INSERTS   A   LEFT-JUSTIF 
BLANK-FILLED   HOLLERITH  CHARACTER   (A)   INTO   CHARACTER   POSITION 
OF   INPUT   WORD   (XKI   .        THE   CHARtCTFR   POSITION   IS   SPECIFIED 
BV  THE   ENTRY  POINT   N»ME. 

LOGICAL»!   »,X(4> 
INTEGER   XR 

201 
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MEMBER  NAHE     GONGEN 
E3UIVM.ENCE   mEMP.X) 

C 
ENTRY   IN1I/XRS./A/) 
NTEMP » XR 
X( 1) - * 
XR ■ NtEMP 
RETURN 

C 
ENTRY   lN2(/XR/f/A/| 
NTEMP ■ XR 
X(2I - A 
XR ■ NTEMP 
RETURN 

C 
ENTRY IN3(/XK/,/A/) 
NTEMP » XR 
X(3) « A 
XR « NTEMP 
RETURN 

C 
FNTSY   INM/XR/,/A/l 
NTEMP   ■   XR 
xm - A 
XR   »   NTEMP 

  RETURN    ...    ....._.  
r 

000^1900 

00u^^^üv 
J0^J23Jö 

0003260J 

J0ü329JJ 
J0J33JJJ 

J00ä320<J 
J0J>330J 

WOO»3OOJ 

0ÜU7370J 
JÜ053ö^ö 
30033900 
Owb&<rOJO 
00u»<>100 
0ö034£0J 
ÜÜU34J0Ü 
0005^0ü 
00 Jj'täOj 

c 
c 

c 
c 
c 

c 
c 
c 

c 
c 

15 

SUBROUTINE   COL 10 

GONGEN 6 JUNE  72 

SUBPROGRAM   TO   STO<EfCOIINT   THE   MATUIX  COLUMNS. 
(UNIQUE  COLUMN   NAMES  ARE   ASSUMED) 

COMMON  /GOLCHT/LSTCOL 
COMMON   /LPSYS/l.ANrJS>y»P^BNAM(2),0ATS0R 
COMMON   /NAMES/NVARltNVAR2lNROWllNROW2iNNXfNNN 

INTEGER  PRQNAH.OATSOR 

LSTCOL«LSTCOL»l  

WRITE  THIS  COLUMN  NAME   ON EILE  /TAPE1/ 

IF   (LANGSW.E0.2)       GO  TO  15 

HPS360   FORMAT 

WRITE   (ltl3D)   NVAR1(NVAR2 
RETURN 

OPTIMA   FORMAT 

17 ■ MASM NVAR2 . 3 i 
Ifl « MASK! NVAR2 i *> I 
WRITE   (ItUOt   NVARl.NVAR2tl7,l8 

OOup'töJ j 
0003<t7Cij 
000^4000 
üJb54>Jj 
OOüJ50Uü 

00093200 
0U03!>30U 

JOOsiäOj 
OOOsäbuo 
0005370^ 
00035800 
00035400 
C0053C0O 
uOübblOO 
0005020 i 
0003<>3> u 
0005c<»00 
J003J30v> 
0003O60U 
00^30 70u 
0003JbOvj 
OOO^uSiO^ 
0005700o 
OjOaTijj 
0003720w 
00Ü373UO 
00W37^0J 

J0ü37500 
0003760W 
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MEMBEK  NAME     COMCEN 
RETURN 

C 
135       F3k1tT   (tX.ZA^.bSX) 
140        FORMAT   ( IK, iHSTH,6K,A',,A2tlH. ,2&1,61XI 
C 

FNO  

Daw577Jj 

tJUOsdOuJ 
JOO'Jdl jj 

C 
c 

c 
c 

c 
c 

c 
c 

'MOCK   DATA 
aLO:<   DATA   GENHAT 

CONGEN 
DIMENSION   IflSTAO»,?) 

6   JUNE   72 

COMMON   /ALPHA/NiH 351 
COMMON   /3ET/STR,LGL 
COMMON   /SIGN/NEGiPLUS.ZERn.BLK.FREf 

C0MMnN/REQT0L/TOLRSW,T0LS(2350,3liNT0LS,ALRTYP 

INTEGER   NEG.PLUS.ZERn.BLK.FREE 
EQUIVALENCE   (MCS1      ,TOLS(      1.1(1 
EQUIVALENCE   I NPTSTA, TOL S(      2tin 
ESUIVALENCE   (IPTSTA( 1, 11 ,TOLSI 3,11» 

DATA NCST/ 32 / 
DATA NPTSTA/ 6 / 
DATA IPTSTA/ 0.1,1.1.0,0.0,0,1,1,0,0,0,1, 

• 1.1,1.1,1,1,1,1,0,1,1,1.1,0,0,0.1,1 . 
♦ 14*1 , 18*3  / 

THE  PRINCIPAL   C3NGEN   NON-SLANK   MNEMONIC   CHARACTER   SET 

DATA  NU/lin,lH2,lH3,IH4, 1H5,1H6,IH7,1H8, IHO, 1HA, IHB,IHC, 1HC,IHEt 
IIHF.IHC, IHrUlHl, 1HJ.1HK. lML,lHf',lHN,lHO,lHP,lMU,lHRtlHS,lHT,lH'J, 
2lHV,lHK,lHX,lHVf1HZ/ 

PLUS  AND  MINUS   SIGNS,A   BLANK,AND   A   ZERO  USED   FOR   ROW   TYPES 
AND  SOME   R3H   AND  COLUMN   NAMES 

DATA  NEG/IH-/,PLUS/1H«-/,ZERO/IHO/.BLK/IH   / 

A   FREE   (UNCONSTRAINED»    TYPE   ROV.   INDICATOR 

DATA   FREE/   IHF   / 

STRJCTIIRAL   ANU   LOGICAL   VECTOR   INDICATORS   LSEO   IN   MAKING  UP  T^E 
LIST   3F   CANDIDATE   LP   BASIS  VECTORS   ITAPE3) 

DATA   STR/3HSTR/,LGL/3HLGL/ 

END 

Otu-xJjjj 
J0j3d<t0j 

ÜÜUabbJü 
OOOöb/Ou 
J&uädoJj 

J3039I3J 

00J5V3JJ 
k4ÜlÖ9<.Jj 
wU05950ü 
0üui.9oJ0 

JC054VJ0 
üuubJJOj 
OOJoOUJ 
OÜUCi02Ju 
OÜJöuSJJ 
UOwoDtJJ 
0006Ü5JJ 
JOjbuojj 
0Juu>>7JJ 
OOGJOöJJ 

JJOoluJu 
OCOollOO 
Juu6l^0J 
30w«uli0j 
OÜOOI'.OJ 

J0Ü615JJ 
OOüblbjJ 
30ubl7uü 
0ÜJ618J^ 
00Obl90J 
3JOi>20w3 
JOOa^lJO 
00üO220J 

JÜJ623JJ 
UU002400 
OÜ06250J 
<>00u2o>/j 
OWOO2 7VJ 

i/uuci28>/j 
SUÜKOLIIINE   HN3GEN 

CONGEN 6   JUNE   72 

SURRUUTINE   TO  GENERATE   THE   CALLS   TO   MATRD,RUWID,HATWRT,COLID 

JJ0o30uj 
00JO310J 

Jüuo33JJ 
Ü006J4U0 
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MEMBER NAHE    CONGEN 
FOR  ACCEPTANCE   OP  ANY  USER   PREPARED  MATRIX   STRUCTURE   - HANRGEN 

COMIDN  /NAMES/NVARl.NVARJ.NROHliNROWZtNNX.MNN 
CÜMH3N  /SI3N/MEG,PLUS,Zei«ü,ßLK,FREE 

INTEGER NE3.PLUS.ZERO.BLK.FREE 

L5TVRI  ■  0 
ISTVR2   •  0 

CALL  HATRO(VAL) 
IE   (NRUW1.EJ.BLK.AND.NK0W2.E0.BLK,J 
CALL   ROrfK) 
CALL   MATWRT(VAL) 
IF   IMVARl.Eg.LSTVRl.AND.NVARZ.EQ.LSTVRZI 
LSfVRl   • NVAftl 
LSTVR2 ■ NVAR2 
CALL COL ID 
GD  TO  5 

RETURN 

GO  TO 5 

000ui60u 
000637^J 
JOJojbjj 

0üt;6<ri3üi> 
OOOotiOJ 

0006430^ 

000ü49JJ 
üüOöiJjj 
J006510J 
OUO&3200 
Jüüoi30j 

C 
C 
C. 
c 
C 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 
10 

c 
c 
23 
30 

FUNCTION   INTHOLII) 

CONGEN 6 JUNE  72 

INTH3L IS A FORTRAN IV FUNCTION SUBPROGRAM THAT ACCEPTS AS 
A FORMAL PARAMETER AN INTEGER DIGIT (D.I....,91 ANC RETURNS 
THE   HULLERITH  CHAPTER FOR   THAT DIGIT   (ZERO  OR   NUlll   FOR   1-1.9 

I...INTEGER   0.1....OR   9 

COMMON  /ALPHA/NU(35I 
COMMON  /SIGN/NEG. PLUS, ZERO.BLK,FREE 

INTEGER NEG.PLUS.ZERO.BLK,FREE 

IF   I   IS NEGATIVE  0%   GREATER  THAN 9.   PRINT  AN  ERROR   MESSAGE 
ON L3GICAL  UNIT   6  AS3   TERMINATE  FOMGEN  EXECUTION   BY  STOP 0003 

IF   II.LT.0.0R.I.GT.9)        GO  TO  20 

IF I IS 1.2....OR 9. ITS HOLLERITH CHARACTER IS IK ARRAY NU. 

IF II.EQ.OI   GO TO 10 
INTHOL ■ NUIII 
RETURN 

IF I IS 0, ITS HOLLERITH CHARACTER IS VARIABLE ZERO. 

INTHOL * ZERO 
RETURN 

WRITE   (6,331   I 
F3RMAT(lHl/////lH   ,42H****«   FUNCTION  INTHOL  MAS  CALLED  MITH   I   »   , 

•5,18H  (NOT   0.1....OR   9)) 

00\JoittiJ 
J00O570J 
JOOoäbOJ 
uÜ0t>59JJ 
JOOOöOJJ 
JJU&61ÜV. 

lüCiÜ6b20Ü 
000Ö63CM 
0006640J 
000J65UJ 

000»67JJ 
OCÜ66dOci 

OOOo/lOO 

0Jiiu73üj 
03067400 

0006760J 
ÖtfOfcZWJ 
000u7600 
ÜÜOö/iJJ 
OOwodOOJ 
QUlfOÖlOO 
3C06i20J 
00üo83üJ 
OCuöb^OJ 
OOOödSjj 
OOOu J60.' 

30063800 
0006890J 
COiib'iOJj 

I0006410J 
wlOJ642Jj 
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MEMHFR  NAME     CONGEN 
SlflP   0003 

c 
c 
 E'jQ  

J0 0oV30J 

Ücxo9t)üj 

C 
c 
c 
c 

c 
c 
r 
w 
c 
c 

10 
c 

20 

FJNC.FIÜN  RJGfcTC 101 

CDNGEN 6   JUN11   72 

KJGET   IS   A   FIRMAN   IV   FIINXTim   SUBPROGRAM   THAT   ACCEPTS   AS   A 
CALLING ?U\ tTcR   4N   EXTE-VH   I nt\T IF ICATIÜN  NUKBGR   LF   A   UNIT 
(IHM  NUHIfKl    t.'lO   OriLtMI\ES   THE   FUMGFN   INTERNAL   I Tf NT IF ICATIQN 
NUMBER--112, ...,N:OMßl .NrOMPT»1I...tNCOMBl »NSUPRT, 

EXTERNAL   UNIT    !">   NU^'LPS   ARE   STJ^bO   IN   CUMW'N   ARRAY   OTM(600»   • 
FOR   NCü^dT   CHHAT   ••! JDill t Si THKN  FÜR   NSUPRT   SUPPORT   UNITS. 

AN  ERRO*  MESSAGE   IS   WRITTEN ON  UNIT   6  ANO   FOMGEN   EXECUTION   IS 
TERMINATED rtY     STOP   OJO*      IF   PARAMETER   10   IS   NOT   FCUNO   IN 
ARRAY   DTM 

ID...EXTERNAL   UNIT   IDENTIFICATION   NUMBER 

COMMON   /TESCRP/STRNTHI 760)iOTM(763»,COSTI760» 
COMM'.IN   /LPSYS/l.4NGSW,P^3NAM(2).DATS0R 
CUMMIN   /RESULU/NCnMBTiNSUPRTiNPRAMtNPKAMU 

INTEGER  DTM 

NUNIT   »  NCOMBT   ♦   NSUPRT 
03   10      I   «   1,NUN IT 

IF   (OTM( II.NE.IDI        GO   TO   10 
KJGET   *   I 
RETURN 

CONTINUE 

WRITE   (6,201   ID 
F3RM4T( IHI/////1H   ,4,2^»****   FUN:TIOH  KJGET  WAS   CALLED  WITH   10 

•5,26H WHICH   IS   NOT   IN   ARRAY   DTM) 
STOP   000« 

ENO 
TINE   KJJNKK« IARRAY.LCJC,1D1,ID2) 

CONGEN 6   JUNF   72 
/SEgFAC/CUEFI 600'J»,KJC0rF(3000l ,NANZ,NPNZ 
/'(E0TnL/T3LRSW,TnLr.(2 350,3l,flT0LS,ALRTYP 

R   IOLS 
RRAY.NE.ll        GO   TO   10 
KJCOEFILOC»   /   1003 
KJCÜEF(L]C)   -   mi   •   ICOO 

TQL5(L3C.n   /   1000 
TÜLS(LJ;.l)   -   1DI   ♦   1000 

00 Jo> Ijj 
30ü6VP0J 
OtJo^VOj 
0JJ7UJUJ 
Ü0w7 Jlt)j 
u0O702uw 
000/J30J 
j\j\JlJ'*\jj 

•-UOO/OaJ^ 
u0070bOJ 
OOJ707JJ 
U007J3UJ 

00070900 
00o7i0Li0 
00071100 
OJ071^JO 
00071300 
JÜJ/l<tuJ 
00071500 
00071600 
OOu/1700 
OuO/ittOo 
OJ071VOO 
00072300 
0007^100 

OJO72JJ^ 

00u72t>jJ 
3öJ72OJJ 
0007270J 
OOO72b03 
0007290J 
00073000 
0007J10J 

I00073£OJ 

30073300 
00073<>uj 
0007490J 
30U7360J 
000/370^ 
oooTiToj 
00073900 
0Ow)7tü0U 
0^074100 
OOo7'*2uO 
00074300 
00 J/t'tO^ 
0JJ/t3jj 
0007<roOU 
000i-.7jj 
00C74a0>< 
00074900 
OOj/SOuO 

10 

SUÖRJU 

COhMJN 
CIMMJN 
INTEGE 
IF ( IA 
IDl • 
102 * 
RETUHN 
101 » 
102 » 
RETURN 
END 
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MEMBER  NAHE     CONCEN 
.       FJNCTIO^ fUSK(XRiI) 

C 
C 
c 
c 

13   JUNE  72 

MASK   IS  A  FUNCTIdN  SMBPROCRAH  THAT  MASKS-OFF  CHARACTER   I 
OF   INPUT   WJRO   X»   AND   RETURNS   IT AS LEFT-JUSTIFIED   AND 
BLANK-FILLED FUNCTinv   VALUE 

LOGICAL*!  XUUVm 
INTEiER   XR,BLAN</*H / 
EQUIVALENCE   ( I TEMP,X I, I JTEMP, Y| 

ITEMP   «  BL*NK 
JTEMP   >   XR 
xm > vd» 
MASK   »   ITEMP 
RETURN 
END 

J00732ÜJ 

Jüu79<t0v 
0007930« 
00079o0v 
Ow07970. 
0007)80. 
0007990. 
0007oJu. 
0007aiOv 
O007o20« 
0007030. 
00u7o4J. 
0007O9J« 
0007360« 
>C 07670; 
Oö07oao« 

C 
C 
c 
c 
c 
c 
c 
c 

c 
c 
c 
i5 

c 
c 
c 
25 
30 

SUBROUTINE MATROIVALI 

CONGEN 6  JUNE  72 

SUBROUTINE SUBPROGRAM TO READ HANO-GENERATEO 
STRUCTURE OF THE MATRIX ELEMENT FILE,FROM _ 
/TAPES-INPUT/ 

COMMON  /I.PSYS/LAMGS(*,PRHNAM|2),OATS0R 
COMMON   /NAMES/NVAR1, NVAR2,NR0W1,NR0W2,NNX,NNN 

INTEGER PHBNAM.OATSOR 

IF   ILANGSW.EQ.2I        GO  TO   15 

MPS/353 FORMAT 

READ   (5,25>   NNX,NVAR1, NVAR2,NROWl,NROW2,NNN,VAL 
RETURN 

OPTIMA   FORMAT 

READ 15,30)     NNXlNRl,NR2,NR3,NR4,NR5,NR6fNR7,NRB,NVl,NV2,NV3tNV4, 
• NV5,NV6,NV7,NVa,NNN,VAL 

NROMl > NAME(NR1,NR2,NR3,NR4) 
NX0W2 ■ NAME(NR5,NR&,NR7,NR8) 
NVAKl • NAME(NV1,NV2,NV3,NV4) 
NVAR2 ■ NAMEINV5,NV6,NV7,NV8) 
RETURN 

FDHMAT(Al,i>,2 4'.,2X,2A4,2X,Al,Fn.6) 
F3RMAT( A1,9X,6A1, IX, 2A1,1X,6A1,1X,2A 1,1X^1^11.61 
ENn  

L0u7eY0. 
OO0770w. 
OOO7710; 
UuOUkO. 
0007730^ 
00077tu« 
0007750« 
0007/60. 
ObO/77u. 
0007760« 
0007790. 
0007dOj. 
0007010. 
0007d20w 
0007330: 
0007640« 
OdO7dS0« 
000766ÜJ 
OC07370. 
0007360. 
0007390. 
01.07900« 
0007910« 
0007920. 
OOU793u« 
0007940« 
00O795U. 
0007960. 
0OO797J« 
OCO7980. 
0007990: 
OOudbOj« 
OOOOJIO. 
OOOB02O. 
0006J4J. 
0CuoC40. 

C 
C 
c 

SUBRUUTINE   MATH^TIVALI 

CONGEN 6  JUNE   72 

bJOdOiO. 

0006070« 
0006360. 
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EMBER   NAME     CONGEN 
SUÜROUTINF   SUaP<:)G*»M   TO   WRITE   THE   MATRK   ELEMENT   FILE   «TAPE4) 

COtFEICIfcNT   BY   CiieFFlCIEMT   AS  CALLED,   IN   THE   FORMAT   OF   THE   LP 
SYSTEM   SPECIFIED  3Y   INPUT   DATA   VARIABLE   LANCSW 

COMMON /AU/rmiJ 
COMMON /LPSVS/L4N3SW,PRSNAM( 2)iPATSOR 
COMMON /raiFS/NV.l'a,NVM2,N«OWl,N«l)W2iNNX,NNN 
COMMfIN /SI GN/NEG, PLUS, ZERO,BLK.FCEE 

C 
c 
c 
15 

c 
c 
25 
30 

INTEGER   NEO.PLUSiZFitn.PlK.FREP 
mFGEK   PRrtNAH.OftrsOR 

NNAIJ   =   M4IJ   ♦   1 
IF   ILANGSK.EU.2I GO  TO   15 

MPS/360  FORMAT 

WRITE   14,251   NVA!<l,NVAR2,NROWl,NROW2,NNN,VAL 
RETURN 

OPTIMA   FORMAT 

17 ■  MASK! NR0W2 ,   3 ) 
18 * MASKC NR0W2 , 4 ) 
J7 ■ MASK! NVAR2 , 3 ) 
J8   ■   MASK( NVAR2 ,   4 I 
WiUTE   (4,30)   NRUWi,NR0W2,17,18,NVARl,NVAR2,J7fJ0,NNNtVAL 
RETURN 

F]KMAT(4X,2A4,2X,2A4,2X,A1,F11.6,41X| 
F3RMKT(lX,3HAIJ,bX,4 4,A2,lH.,2Al,6X,lHt,A4,A2,lH.,2Al,6XllH>,Al, 

* Fll.6,26X1 
END 
fUNCriilN  ^AMC( /A\./,/i.?./,/M/,/i<*/\ 

13   JUNE   72 

NAME   IS   A  FUNCTION   SUBPROGRAM   THAT CONCATENATES   FCUR   14) 
LEFT-JUSTIFIED   HOLLcRITH  CHARACTERS   TO   FORM  ONE-HALF 
OF  CONCEN LP MODEL   ROW AND  COLUMN  VECTOR  NAMES. 

L3GICAI»!   A1,A2,A3.44,XI4) 
INTEGER   XR 
EQUIVALENCE   (XR.X) 

Xlll   •  Al 
X(2)   «   A2 
X(31   «   A3 
X(4)   «   A4 
NAME   «   XR 
RETURN 
END 
SUdMOUTINE   R3«MD 

c 
c 

CONGEN 

OOOdOVOu 
CGOdiOJJ 
JÜJoxlJJ 
Oüüawuu 
00jdlJOJ 

00jdltjj 
OOOdlaOj 

JOOal/OO 
aoodisoo 
OOudl^uJ 
JOJ820JO 
OOÜÖ^iJU 

v)O0ä23jJ 
0008^400 
000<i250wi 
OOJ62OJJ 

OCiJtt27uO 
OüOüZUOJ 

00ud29jJ 
OCIJSJCOJ 

000331JJ 

000Ü33ÜJ 
000dJ40Li 

0JÜ8360J 
Ü0ua>70ti 

OOudiSJj 
OOUd4ÜOü 
0ü0d41JJ 
Ouud42Jj 
OUÜÖtJJj 
C00<i<r4j^ 
JdJd4900 
0Cüd46J«> 
OJOWtlJJ 
00Jd48JJ 
JOOU440J 
OQOOJOOU 

JüJd51Jj 
OoObJcJo 

JCJä640j 

Oi)Od57Jj 
JOOosdk/j 
000dp9Jj 

JO^dOi Jv 
U0odo20U 

6   JUNE   72 
0<iOdo4Jj 
U0(jOO7JJ 

v/OOdaoJj 
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HEMBFR NAME     CONCEN 
: SUBROUTINE   TO  GENERATE   THE   FILE  OF   UNIQUE  ROW VECTOR   NAHES 
C (ARRAY  RNAHESiRTVPESI    TO  BE   WRITTEN   IN   SUBROUTINE   BOWOUT   AS 
C THE  MODEL  ROW  IDENTIFICATION  FILE   (TAPE7I 

15 
C 
10 

c 
20 
c 

COMMON   /NAMCS/NVARl.NVAR2fNROWliNROW2tNNX(NNN 
COMMON   /PR8CT/nDEX 
COMMON  /R0WS/RNAMESO0C0i2»,RTYPES(3000» 

INTfGER   RNAMFSiKTVPES 

IF   THIS  R04  VECTJ^   NAME   HAS  BEEN   PREVIOUSLY CENERATEOi   00 NOT 
INSERT   IT   INTO   THE  LIST NOW 

DO   IS     KX  •  1, INDEX 
IF   (KNAMESKX,ll.E3.NRnwi.ANO.RNAMES(KXl2I.EQ.NROW2)        RETURN 
IF   (KX.NE.INOEXI        CO   TO   15 

STORE  THE NAME  AND  TYPE   OF   THIS ROW  VECTOR,   AND   INCREMENT  THE 
COUNT  OF   ROWS  GENERATED 

nDEXMNOEX^l 
IF   (INOEX.GT.30001       GO  tn   10 
RNAMESIKXtll   ■   NRUW1 _ 
RNAMES(KX,2)   ■  NR0W2 
RTVPESIKXI   > NNX 
RETUKN 
CONTINUE 

W«ITE (6,231 
STOP 0002 

F0RHATIlHli2)H/RNAHES/   HAS  OVERFLOWED» 

END 
TiJBHOUTINE   IN IT 

CONGEN 

OJJda/Jj 

00Oot>9Mw 
JOOaTOJJ 
üOu0 71v»j 
0000720^ 
J0U3730U 
JUJB/<»JJ 
JOJö^Jj 
000d76CO 
JJü677üJ 

000d79üu 
ÜLObdJwJ 
JOJdalüJ 
Oöi)dd20J 
jJJodJJj 
OOJJd^JJ 
OOobtt^OJ 
CCoddeOu 
jJjld7Jj 
00Jdadj^ 
ObOddVaO 
wOCdiOJJ 
Ü0j89iJj 
6JMU0Ü 

JUJd-.<,JJ 
oouav50d 

uuJdirf/jj 
UlUdVMOx 
000»«9üJ 
00i>«rf«>0J 
OwC9J10J 
COJ9U>20J 

c 
c 

c 
c 

c 
c 
c 
c 
c 
c 
c 

: 
: 

6  JUNE   72 

SUBROUTINE  SUBPROGRAM  WHICH  BY   ITSELF   AND BY OPTICKAL   SUMUUTINE 
CALLS  PERFORMS   SOME   INTERNAL   VARIAOLE   INITIALIIATION 4N0 READS 
ALL   INPUT DATA   AND  LOGICAL   VARIARLES   (EXCEPT  FOR H1NCCEN WHICH 
IS   READ LATER   AND  RIGHT   HAND   SIPE.HOUNO  AND/OR  RANGE   PATA  WHICH 

IS  REFERENC'D OUTSIDE   OF   FOMCEN  ITSELFI 

ALL  NECESSARY   .'ARIMLf   INI TI AL 12 ATION  IS  PERFCRNFO  OU*INC 
EXECUTION  OF  FOLGEN ANO   HnHt   IS  ASSUMED  TO HAVE   OTHERWISE 
0:CUKREO PRIOR   rj  FUMCEN  EXECUTION,E.G.»BY CDC  SYSTEP 
COMMAND CLEAR. 

THE   ORDER   OF  THE   FORTRAN   RFAO   STATEMENTS   WITH ASSUCIATER 
COMMENTS  ANO FORMAT   STAIEMENTS  ILISTEO  AT   THE   tNO  OF   THE 
SUtPPOG^AMI  PRESENTS BOTH   THE   ORDER   AND  FORMAT  OF   CAIA   IN^UT 
II   FOMGEN  VE'SHN   1.0 

00U9uM>U 
JJJ9J6JJ 
JJJ«-7Jj 
OOOVJOJJ 

OOu«llOw 

JOUVl/Üu 
Mw9Udw 
Jjjiltjj 
d0««9^^)rf 
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NEMSER   NANt     CONCEN 
cccccccccccccccccccccc 
c 

cccc:ccccccrcccccccccccccccccccccccccccccccccccccii^vi%^ 

CQMM   /CSL/CSI»<»«:.?I.CSi»^l60I.CLtVP|63l .CLt'f 8ltTI 
COfllON   /iSL/$OWlYPt Hi I , SJS'-tf ( K }1 , SBLPf M7 JOi ,S» iPf «t f 101 . 

• SflPt«(TO0» 
CJMKON   /UFVI&T/CSS^iCL5otS'«SS*i.SRlS»(.Sr$S».fSrLSt< 
CO^m^   /iViC«»/ST<«J!M«7t.0»,1f^l7(.3|,C.OSTIT63l 
CCWJ*   /C. r/'^tft fE'-FLti««6tJl.rf •• «t,Otol 

CO'l^ON   /RE .TAC/C-.EHflOOJIif JC()rF|»"jaO» .NtMltNSNl 
CtHKJN   /•!( JT.U /I Jl ISMIIULSIIISOI JltNIOLS.AUTYP 
COM«IN /«I'/.MI.S....^!" -,,'-1 «f si K (.^i ,IHI .(s(i:o» 
COMMON  /L^sr^/iv« .<,,i ^ ,-.x(ii .PAISU« 

C3iMüN /«0WS/4N4MES« i3f r ,? | .»T Vt»F SI JCOOI 
COMMON /f.-«1U«,/r.*»S';.&< . i»( f->OI .1 .^ H'.'( Too.?! 
COMMON /M:-)>*/!<C')U(i.)»fKesCUNIfcl 
C3f -IN /&tr$U)/$JH$<tVl<M100lt*JStl<M |C0t2l iNSunS 

DIMENSION ItECTOl III«iliOTOlltl»He*M|||»C(IOMtlltltTMI|| 
OIMENSIJN rtE0r,4.M2I.C>i!)Gi(P|2ltMECSUBI2l tENOSUftUI 
DIMENSION dEC4C<l?l«t.sniC«l2| 
DIMENSION IOVlv<M6»l 
DIMENSION |10t.SI2)Mt)l 

INTEGIK   SOaSMtiEUSi'<iEN>S(m 
mff.M   ntcr.-.f..-. ) .w^, .^PSd 
INIK.'K   n.  .I n .f. n |. 
INTECP«   ESTK.nri"» 
INTESEK   »»t6»>V, »PNO'.r.* 
EUUIVALC'CC   ilMlS«l.li<TriiS(|(||| 
C0UIVALE'«CE i r:^iT'( ii. «'»pfsui» 

OAT4 BECTOi/ *iKOf« ,   *HT(K      / 
0*1» ( '. M  Jl / ME NX , *Hrioc    / 
DAI* •«rcMi/ -•<       M  . «Mil             / 
I.» I* tN.-)M«/ *MEN3M , •.•<!»            / 
3» I» LSTM«/ «HENOM . «HUES     / 
DAT* ACC&«P/ ♦ •<       C •   *>11 ' IP    / 

()»t* tune«»/ «HEN9& l    AlUGvl*       / 
0»l» •tcsu«/ v« )MI • «xsim   / 
DAI» »'.    SJ1/ ♦•« NOi ,    «K^i          f 
OAT* >l   .1,«/ *MA;&« , *»<r,»|   / 
rti» IN'»*«»/ »M,S   .»     , *i".  -f    / 

mrtof« 
NUCH 
i«irrci« 
innec« 
iTItlCM 
inTfcr* 
l«fMH 
If At     1   -'    4 
«1*1  tiut 
•r*i »urs 

T0i«S4 
UM|is« 
C>StftClSM.UtSri.tait«.WSSa.Vltw 
tSf»P.ClT»» 
kJVlTP 

*6iM 

00J440JU 
JJwI^'.ljJ 

0bu4«t>Jj 
jJOitfj^ 

6ClJV>iJJ 

daOV>SwJ 

bVwVkt44 

>*lJt*sj ■ 

oouvri44 

Mw«fS^ 
M^«r»44 
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«MO ittmi »- NA-ui.n^s»«««;! 

cat i»   i»»i jj.iiMfo 
CA«0 

iMbiA&f iocic«i SMircM WHICH t»rci*ift TNT 

WHICH iNt cfmrauro HATIII MIU 

<...0»IIMA 

•I rt«int*i 
»C««»l 

MAO l«.<SOI   USCtk 

MMem ».»••e   concr«« 
IMlif«   MMHiS.aTmt 0HH««>J4 

ccccccccccccccui;ccccccccc:ccccccccccccccaccccuccccccccccccaccccccccMH«4M^ 
IMtMJW 

«aon M«» IU» ro * CHAtAcntti ►•IM«-, »S        MHV«*»^ 
lUfl   0*   «n«   I >isfM IC4M is »III   -  fAHV tMw««»^ 

IMttMH 
cccccccccccccccccccccccccccccrcccccccccccucccca«.cccccccccccccccccccccMJ«v«^ 

MwlHM 

Ml9H«Hrf 
MIMMH 

MMtM 
INTICIA J-.-lU- 
cat * M«*iUi 
OHI c«*o o«4«ai*j 

caccc.cccccccccccccccccccccrccccccuuccrcccccucccccicccrcccccccrcccc^ijiMM 
MM11M 

1  . MUJIV** 
omo« Mia/c«M 

tlA<iA<H 

MMMJH 
MAMMJ 

WMMM 
MtJ«l4H 

»Oi   MM CATIO«   ■«»   CXI »     OiiwJ.^ 
M   111   OA   « H«)ltf««M 

CCCCCCCCCCCCCUCCCCUCCCCCCCCCCCCCCUCCCCrCCCCCUCCCCCCCCCCCCCCCCCCCCCCMlJAT^^ 
: tf*44>«*4 
C joi-j»-- 
C « lMl(>«www 

AAMCIAAi   TATA   %0.WC»    lOGKAl   »MltCHI 
OATtQA   •   l..,«« tklCI   H00«l 

»...MANO   AA|»«t|9 
l...fUTAlS noon 

AIO  StAHlN  A«|  AISTOatO 
'»I*   A   f ISM»    »II» 
(UM 101   MfOlCIO OH   A 
MtfVlUUt   • C ►   f «i  «UH. 

AIAR  l>ti«0l   OATIO« 
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i» 0414 \ij<'t  is #M uicf »c^i output. c*ii sjavouriM 
•M. ro 4(43 hn UI;I   tin \ AM) ;*«Di 

i»  !*• .(«.11       CAU   •■•l'- 

: 
: 
c 

c 
: 
: 
c 

•140   04(4 

i»   IfMtVoa.ij.li 

IP  Ml*   SJ-UCf 
44«4V$ 

C411    HtkOI* 

Ik ll«M« Du«» o*  »rirjK 44«iv\.  »itroaf  IMTS» 

«IMIk   «4«l(      C )S ..s 
: title \uuciii»4i P4r« j-io-i.. 

I»   0414   %JI*   t   IS  44-«0 P*%PUH0 0414«   C*ii   SlM'OilTlMf   "«'.Is   I0*«4«««rf.> 

Mi« >«*«.. 

ccccrcccucccccccccccccc::c::ccccccuaccc:crccceccccccc(C(cccccccccccr^^*w« 
UI<M064 

tf0t0*«^w 
*      «MO it.aiei NM*.iiM»iA*ti.iiiiM. w.i-1 .»i «iUf6#< 

ir «".IM  .n. »i id n »»o SJ..I., 

01 fM    i  •  I.VJ-«! ....».-. 
00       ••• ■   i-../.'.i   n«. i i. ji. j... .M. i fr^i^Ti/. 

Mur«*4 
accccccccccccc:ccccccc::c(ccccccccrcrccc(ccccccccccccccccccccccccccccrwrf4«rk.. 

l>   IMISCM.HI.SI       ',0  U  It 
• (•0   11)1 .HI *1 ,Si.t»»\ ,HtUI ,H*SI 
•(«0   i Ui        C1M 
«rtn il)i • J;     • 
• (AC  1191 9t« 
•1*0 HOI «Mir«« 
■ M0 1101 cnsT 

«C(M 
INI   MM  0»   Mf 

VJMII    « 

*J 

loisratMi os (4CH :o«*«r (•mi rv»fl 
«•.CC"t«l      M »    "•■«     I    •   •IftMf   ^»■. «•«^•rftf« 

MI   .»i ■•  n« irs   (»M.», ,i a««»«!.« 
♦ ...((-•»» tf*ir I»»I  i • «iMr MIIO «rfij»««« 

tirr vnwr o« irs cc4sra«i%r ...-«... 
-..•Co«Mt wsir MM i i «(«MI M4sa «twi*«*^ 

tlOf V*iHf 0» MS CCMMIMr .-..«•>.. 
»...cc»»-n u-.ir I»M i uvcc\tM«is«n   rf.«««*«« 

Of   r*«'   «MS  VUJf  C«   MS  Ci'.V'»ti .......;,. 
MIJMM 

• 1*9   I»,/»»!    I •Ca>HII.IM.SC0<«ll «•«MS«« 

MrtM« >....».. 
Cos  j.n..!.... iinU** 
flCNl v*lii«S M«  CM0 MU«Mrf 
«COMI   /   •     C«U«t C»1«M.« 

• 140  IS«|»SI   l«!kC3MII«Ml«»l *««**•«« 
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HENtCft  NAH!     CIMCCN 
««•0 I »•1*51  AtMVP          _..._.       i)0i04«Üj 

cccccccccccccccccccccccccccccrcccccccccccaccccccccccccccccccccccrcccccwJiuu^ 

NIMM 
REOUlR-^fNTS   TOifKANCE   IOCICAI  SMlTCH. 
fOl«Sb  •   l.-.ti-fR  «NO/OR  UPPER   TCLEMMCE  MAY 

«E  CENERATEO.   SUMOUTINE  TCL-tNC 
IS CtllEO   CNCt   FROM   tMf   ««IN 
ROUTINE   PCMSEN. 

OTNERMISE...SUBROUTINE  TCLRNC  IS  NOT 
CALLED. 

RfAO  IS.XSOt   TOLRSM 

ONI  rtRO 
cm 2 
INTiCER 

Ji)liw9ww 

OJiiilO. 

JJixbw. 

c 

•» 

to 

c 
: 
c 
c 

IP   TOLTRANCES  MY  »E   SPICIPliO  ITCLRSM • 
READ   TOLERANCE  DATA   PRCH LOCICAL   UNIT |« 

IP   IliHRSM.NE.I.OR.TOLRSM.EO. I.ANO.DATSOR.E0.2I       CO  TO  70 

•»»OLS  «0 ..._.. 
DOTN  •  0 
RfAO   IS.not   INOI.INOJ.IOTP.iOTM.UTOL.LTOL 
IP   IINOl.fJ.M6T3LIII.AND.INOI.IO.Rf(iIULUM 
IP   IIN01.<a.TWOTOLIII.ANO.IN02.EO.fNOTOLI2ll 

II 

CO TO 69 
CO TO T) 

OOllltö. 
cuccccccccccccccccccccccccccccccccccccccc:ccccaccccccccccccccccccccccjrfa»«w^ 

UwiUi/wj 
001U10« 
Millie 

•Jltl«0M 

MUM)« 

MtMM. 
i>011«*»^ 

OOlliM). 
HUH*. 

M*|«M« 
03U«*). 

MA1«M« 
Cwl4««w. 
IMl**M« 
MAtftW- 
MIIRJM. 
M4IIM« 

on «o   I • I.NCOM 
wALL  »JaN"»!1.Ii,Jtl 
IP   III.NE.IOTN.OR.Ji.NE.JOTMl 
NIH»   •  NTflLS   •   I 
IP   INTOLS.CT.imi       CO   TO «S 

CO   TO «1 

I0TN • 
LTOL 
UIJI 

co n »c 

ITmSIHTOLStll   •   I0TN •   1000  •  JOT« 
TaSMTOLS.XI 
lOLSMfOLS«»! 

00   TO »9 
IP   INOT4.E0.II 
NOTN •   | 
MRITE   I».»UI 
C)   TO 00 
CMff MM 

IP TOLE<lANCf riAS SPICIPIEO POR A NOW-E ilSTENT COEPPICIINT. 
«RITE A OlAiNJSTi: «ISSAOf ON UNIT * , IGNORE »-» TOLERANCE 
ANO PROCIfO 

MR.IE   I».MM 
00   13  »0 

J3TN,lOTH 
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HEMOEft   NAME     CUNCEN 
TO CnNTINUE 00U36J3 
C d^il>7JJ 
C iJliibJo 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCJOtii»,*Jj 

C         9 t>0ii61ji> 
C                Sun&H Jbübüow 
:                                           SUPPORT   UNIT SU^STMllTlflN   LOGICAL   SWITCH                                       O&iloiOw 

SJHSW ■   1...SUPPOKT  UNIT   SüRST ITUT IHNS                        OOUUHJJ 

uullooOo 

OOlluVJj 
C OöiiJjvj 
C Jjii/iJj 
ccc:cccccccccccccccccccccccc:ccccccccccccccccccccccccccccccccccccccccrccwc<iiT^u 

SUHSTIIUTION LOGICAL   SWITCH 
•   1...SUPPORT  UNIT   SUnSTITUTinNS 

SPECIfltn   BFlflH  WILL   BE   HEPRESENTEf) 
OTHERWISE...NU  PFKMISSIHLE   SUBSTITUTIONS 

WILL   BE  RtPttfSEKTEO 

HEAD  IS.2631   SIIBSW 

C 
C 
C 
C 
: 
: 

c 
1*0 

10 
IE SUPPORT UNIT SUBSTITUTIONS fUY 

(SJBS4 ■ II READ SJ^SIITUTION DATA 
THE   NUMBER OF   PERHISSIRLE   TYPES OF 

If   (SUBSW.NE.U        CO   TO   1)0 

BE   RFPRESTNTEO   AT   ALL 
FROM   LOGICAL   6   AND  COUNT 
SUBSTITUTIONS   SPECIFIED 

NSURS   •  0 

REAO  I9.?70l   lN91.IN02flOTM.JOTN,ENTRY 
IP   IINni.EJ.BEGS>JUm.ANO.IN02.E(J.RECSUBI2ll        CO 
IF   UN01.kW.EN<)SUimi.ANU.IN02.E0.ENOSUBI2n        CO 

NUN IT   ■   NCONitT   •   NSUPRT 
tnm% ■ o 
01   150     I   ■   1. NUN IT 
IF   IIOTM.NE.OTNI111       CO  TO  |»0 
ior*( • i 
CU   TO   IAO 
CONTINM 
JOTH«   ■  0 
03 iro   i 

TO 
TO 

1A0 
no 

ISO 
JOTMI   •   0 

1*0       03   ITC     I   •   l.NUNIT 
IP   IJOTX.NF.OTNIIII 
JOTHI   •   1 
03   TO   1R0 
CONTINUE 

CO  TO  170 

1T0 

ISO       IF   IIOMl.Cd.O.nR.JOTMI.fU.OI       CO   TO  IAO IF   (inTil.Cd.O.nR.JOTMI.fU.OI 
NS'Ji«,   •   NSUAS    •   I 
KJSIHINSUBS.ll 
KJSU.<INSU«S./I 

tUBlNSUBSI 
60   TO   UO 

CONTINUE 

IOTH 
JOTN 
ENTRY 

c 
no 
c 
c 
'.cccccccccccccccccccccccccccccccrcccccrccccccccrccccccccccccccccccccccccj^i^t«^ 
C iiill^j 

uou/so^ 

Jdli/dJj 
00117900 

UOiidlJj 
0JIIö20J 

OOllOiJ- 

OOiiiHJj 

OUlld^UJ 
oomuww 
odtitlao 
OOll'v^uj 

OoliV-.jj 

00U9<»0^ 

UOllVtfUJ 
Owliv^jj 

MAitfMj 
£OW<J*ww 

OiUj/u-. 
MIMtM 

tfWlilwOJ 
OOUUOw 
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MEMBFR  NAME     COMGEN 
C         11 ....     .     _    „_   _ 33121*00 
C                UNIXSM 03121^00 
C                                                        UNIT   MIX  LOGICAL   SWITCH. JOUlöOj 
C                                                        UMIXSW  '   1...UNIT  MIXES WITH  OR   WITHOUT i)ül217üj 
C TOLERANCES  MAV   BE   REPRESENTED OuUiaOü 
C IN  THIS   MODEL.   INPHT   DATA  CARDS MiiiHn 
C SPECIFYING MIXES  WILL   RE   READ Oui^OOJ 
C NEXT.   SUBROUTINE   UNIMIX   WILL   »E üUi^^lOJ 
C CALLED  ONCE   FROM THF   MAIN ROUTINE 03l22iOJ 
Z FOMGEN   TO   GENERATE   MATKIX jji.i.ijjj 
: STRUCTURE   REPRESENTING  USE» 30l^<»J0 
: SPECIFIED   MIXES. 301226UJ 
: OTHERWISE...NJ   MIXES  WILL  HE   REPRESENT-JO^aJJ 
: EO.   NO UNIT   MIX   DATA  CARDS 03i22700 
: HILL  BE   READ   (AND THUS ü0i228J3 
C SHOULD  NOT   RE   INCLUDED  IN J0i<.2900 
C THE   INPUT  DATM.   SUBROU- OOliJwJj 
C TINE UNIMIX   WILL   NOT   BE 0J12ilOv> 
C CALLED. 0012J2WIJ 

READ  (5,2501   UMIXSW J012J3JJ 
C INTEGER iJIZiMJj 
C ONE  C/RD 001<i!>03 
C COl  2 0312i63ü 
C 3012i7Jw 
:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCrCCCCCCCCCCCJui2j«0^ 
: Mia-tzj 
C OOUtOOJ 
C         12 0Ui2*10j 
C IF   UNIT   MIX  CONSTRAINTS NAY   BE   REPRFSENTEC   (UMIXSW  ■  1IJ012-»200 
:                                     COUNT   THF   NUMBER  OF   MIXES  SPECIFIED AND   REAO ALL  DATA     OOU^lUJ 
:                                     --On NIIM»ER«M|X  ENTRV.UPPER   TOLERANCE,LOWER TOLERANCE  3312*00^ 
:                                     FOR   EACH  ENTRY  OF  EACH MIX—INTO CENTRAL   PEMORY. JJi-J-oOj 
C 00124»ftOw 

IF   (UMIXSW.NE.ll       CO  TO   30 OOU»70j 
NMIXES   >  0 iülttoOj 
INDEX  ■  0 0012«VCw 

C                                                                                                                             .        .  MiiiOJ* 
O         READ  (5,260)   INOl, |N02,N0TM,ENTRY,UTOL tLTOL <J0ii>im 
C Ouliiiij* 

IF   IIND1.E0.LS1MXIII.ANU.IN02.Fb.LSTMXI2l|       CO TO   3C 0012>iOS 
IF   tlN01.E3.ENDMX|ll.ANO.IN02.EO.rNOMX|?l I       GO  TO  AS Mlkystj 
IF   I IN01.NE.BEGMXlll.OR.IND2.NE.BFGMX(2ll        CO TO »0 MiiiiOj 
NMIXES   •  NMIXES  *   1                                                                             „ Oji^jjC.J 
CO   TO  A9 a012>7ü^ 

AS         INDEX   ■   INDEX   •   1 dwiOtJ,/ 
IMIXESIINOEXI   «0 d012>VOü 
MIXESI INOCX.n   ■ 0.9 0012*00v 
N|IESII<«OEX,2)   •  0.3 OjtcutJj 
MIXESI INDEX, II   ■  0.0 aOU'tfUj 
CO   TO  AO JwUbiww 

SO         iNbtK   ■   INOfX   *  1 d612k%JJ 
IMlifSI INDEX!   •  NOTN JbUftSO^ 

30i«*l<>J 

C 001276Jj 
CCC:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCrCCCCCCCCCCCCCCCCCCCCCCCCCCCOil2 710^ 

21U 

NIXESIINOE«, II ■ INTRV 
MIXESIINDEX, 2» • UTOL 
NIXES INDEX, )l • LTOC 
&J   in «0 



13 
GRPSW 

UNIT GROUP   CONSTRAINT  LOGICAL   SWITCH 
CRPSrf   ■   1...3NE  UNIT   CROUP  CONSTRAINT   MAV   Bf 

•RCPRtSfNTEO.   \H ATTtMfT   TC   RFAO CATA 
SPECIFVINO   THIS CUNSTRAIKT   WILL   tJE 
HAOt   REl.UW 

OTMFK4ISF...NO UNIT   CROUP   CONSTRMNT 
WILL   RE   RFPPCSFNTEC.   NO  DATA 
WILL   OE   READ   BELOW. 

REMD <S,2SO) CRPSW 
INTEGER 
COL 2 
ONE CA)D 

14 

EHBFR NAME     CONGEN 

üOliTfJJ 

JU ii. IOJJ 

OOliiduOo 
00 liauo 

0Cli4>Ot) 
OJl^dbJj 

OOUdoJJ 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCO-i^^lJ^ 

D01^9<.JJ 
0012«Mhi 

OOUVMU 

OOliülOJ 

00liw<iuu 

001«07}j 

MlillMW 

OU1i1JJO 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCUOIJUO- 

ooim^w. 
UNIT   ACwXCCATION  LOGICAL   SMITCH OJi*<ti.<.« 

ACGRSM  •   l...llüWS/fOUATinNS  IN THE   *CCFL   WHICH MiiiisJ 
REPHESENT  AGOPE^ATICN AND  PCSSIHE MiimOsi 
C0NS1HAINT   CW    SI«    CiURACTERISIICE vjui"j.j 
SUCH AS   PfPSONNEL  SIRFNGTM  Of  GMO'IPS M*ltfkM 
Of  UNITS  «tv   BE  GCNCRATEC.      Su-^DjI IN'OU i i^i,-J 
ACORCI   hill    BF   '-Mill  AlkO  «SJATIONS MMAMIM 
sPtr iMf n nv  ivui DATA READ AI THAT   JJ.*<•.)., 
TIME  WILL   BC   OINEHATIC«. (HtiUisj 

110 
C 

100 

IF  A   UNIT  GROUP  CONSTRAINT   IS  TO  BC   REPRESENTED   AT   ALL   • 
READ   DATA   SPECIFVING   THIS CONSTRAINT 

IF   IGRPSU.NE.l.ANO,CRPSW.NE.21       GO   TO   120 

03   110      I   ■   1,600 
GROIIPIII   ■  0.0 
ICROUPI1,1)   "   0 
IGRrvjPI 1.21   >   0 

innit ■ o 
READ   IS,2S0i   |N01,IN02,NDTH,ENTRVf|DAT 
IF   ||NDl.cj.EN0r.HP(ll.ANO.IND2.E0.ENO(;RPI2M 
IF   I INlil.EO.(«ECGRP(ll .ANO.|N02.EQ.BEGCRP(2II 
INOE« ■ nur« ♦ 1 

ENTRY 
•   NOTH 
■   I0AT 

GO TU 120 
CO TO 130 

GROUP «IM'; «I • 
IGROUPIINDEX,II 
ICROUPIINDEX,21 
C] TO 100 

15 
AGGRSW 
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MEMBER NAME    CONCEN 
OTHERWISE. 

C 
120 

..NO UNIT 
WILL  BE 

»CCRFOATICN 
GENERATED. 

RCW VECTORSOOliiO^J 
SUBROUTINE  JDUJIJ- 

READ  (5,2501   ACGRSW 
ACCRGT   WILL  NOT   BE  CALLED. 

CO  TO  300 

OOiiiiOU 

  JOiiitJJ 

Miiitjj 
OOliiVOu 

CO  TO 330 dOiHbJ* 
CO TO 3^0 iOiiMUJ 

...    .   _.. liJlS^ivJ 
00ii<,iQi 

ooia^bju 

..  .  _..... ooii*aüo 

uJliSluj 

         001i>iüü 
C 001JS4JJ 
XCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOüiiSSuJ 

>I0 
320 

340 

NAGCR   •   0 
IE   (AGCRSW.NE.l) 
INDEX   ■  0 
READ   (5.3201   IN01,|Nn2,IND3,INn*tINn5tIN06 
F0RMATI2A4.12i(,A2,ti«.l3,?X«Al,fX.All 
IF   IINDl.ECl.ENOACKdl.ANO. |N02.EU.EN0Ar.R(2ll 
IF   liN01.EJ.AE9AURIl).ANn.|ND2.EQ.BEGACRI2n 
INDEX   •   INOtX   ♦  I 
ACÜRGTCINDEX) ■ 1N04 
CO TO 310 
NAGCR * NACCH 
nOEX • INDEX 
ACCRGT«INDEX) 
ACLARINACGR) 
INDEX • INDEX 

♦ I 
♦ I 
■ IN03 
IND3 

♦ 1 

330 

CALL INK INOStAGCRGTI INDEX)) 
CALL IN2(IN06.ACGRST(INDEX)) 
GO TO 310 
INDEX • tNOEX » 1 
AGGRGTIINDEX) ■ 0 

C 
C 
C 
300 

III.I'ltNCQMBI) 
(I).l-l.NCCMBT) 

U0ii>T0^ 

OOliuOUJ 

OOiMJOO 

.«)tii3*>JJ 
0013660Ö 

NitotM 
J01369JJ 
MUFOM 
ddiiTlOw 

MISVMJ 

Ni«r»ew 

OOliTTJJ 

C Jviit^jj 
ccccccccrccccccccccccccccc:c:ccccccccccccccccccccccccccccccccccccccccccrjjii«irfj 
: 391i42Jj 
C JuiJOij^ 
: DUMP  CERTAIN MOCRAM   VARIARIES AND ARRAYS   FOR  POSSIBLE  RESTORE   Jj.>e-^ 
: IN A LATER RUN.   THEV   ARE   tIRITTEN AS A  BINARY  ruf   -  TAPEIO. )01i«»Ow 
: «)31iAft^ 

3S0 
390 

360 
AGO 

3 70 
AIO 

3S0 

16 

READ (5.2851  CSSM.USW.SRSSW.SRLSW.SFSSW.SFLSW 
IF   ICSSW   .CE.l)       REA3   (9,230)   (CSTVP   (DtCSPFR 
IF   ICLSW   .CE.l)       READ   (5,230)   (CLTVF  «I),CLPER 
IF   (SRSSW.LE.O)       CO  TO   390 
READ  (5.230)   ITOVTVFII I, SRSFERII1,1 >1,NSUPRT) 
03   350     I   ■   UNSUFRT 
CALL   INl(rOVTVP(l),SDVTYPII)) 
IF   ISRLSW.LE.O)       CO  TO  600 
READ  (5,230)   (TOYTYF(I), SRLPERII),I>1.NSUPRT) 
03   360     I   •   l.NSOPRT 
CALL   IN2ITaVTYP(|).S0VTYPII)l 
IF   (SFSSM.LE.O)       C3   TO   610 
READ  (5.230)   ITOVTYP(I) .SFSPERI1).I«1.NSUPRT) 
03   370     I   >   I.NSUPHT 
CAIL   IN3IT0VTYP(I).SDVTVP(I)) 
IF   ISFLSW.LE.O)       CO  TO  620 
READ  15.230)   I TOvTYPdl.SFLPERdl.l-l.NSUPRTI 
03   390     I   ■   l.NSUPRT 
CALL   IN6(T0VTYPII).S0VTYP(I)) 
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iEHnER NAME     CONOEN 
«20 HRtTE 

H«ITE 
WRITE 
WKITE 
M^ITE 

(10) 
(101 
(10) 
(10) 
( 10) 

NCCirm.NSUPKT.NtM/.NBNZ 
CüEF 

KJCH:F 
OTM 
STRNTH 

0013670^ 
OJlidbJJ 
OOliSVUu 
OOliVOJJ 

0üli9iUu 

J0lJ9«Jj 
CCCCCCCCCCCCCr.CCCCCCCCCCCCCrCCCtCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCJuii^sOj 

tfklTE   (10)   COST 

c 
c 
c 

10 

210 
220 
2)0 
2» 
2»S 
2 60 
26S 
270 
274 

2»0 
2SS 
«JO 

INITIALIZE   ROM   VECTOR   NAME   AND  TYPE 
RNAMES(13J3«2I   AN)  RTVPES(1003) 

03   10     I   >   1.3000 
MAMFS( I.II   ■   3 
RNAHFSI1,2)   -   0 
RTVPESIII        -   0 

STORAGE   ARRAYS 

RETURN 

F3i<MAT( 
F3RMAT( 
F3RMAr( 
E3RHAT 
f jRXAK 

F3RM»T( 
FOKMAK 
F1PM«T( 

♦OCATION 
•MICIIN 

FDRMATI 
F3R<1«t( 
FaAHAT( 

•IENTS. 

ENf» 

I3.7X.6 
it.lt.b 
13(A1.E 
(12) 
A<i.A2l 
t<>iA4»,2 
H(A1(9X 
A-,»-., 1 
IHOiTlH 
a* niM 

)   «AS   H 
A4.A4.1 
612) 
1H0,S2H 
THE   ElC 

(A^.AI.K.Al.lXI) 
(£10.611 
7.9)) 

V.I),SX,E12.6,9X.E12.6.SX.E12.6I 
I) 
X,|3.2x.l3.2X.12X,9xtEI2.6,9X,E12.6l 
•••••   TltERANCE   h&S  INPUT 
NU. ,I3,13H PER DIM NO. 

UT INPllf. THE TOLERANCE 
2<.II>.10X.E12.6.10X,I3) 

3313)73^ 
33iiV4JO 
3Jli49Jo 

30U3133 

0di43o3v 
OOltO&UU 
Qvi'fJOJv 

MlMJtJJ 
03UJe3w 
ÜültJVJj 

03*412>/3 

30i-.lbJ^ 

•••••   TOURANCE   hAS  INPUT 
ESS   MAS   IGNORED.) 

RnODTTO IfTl 

FOR THE COEFFICIENT OF ALLJui-.ioJj 
•I3.2H ./in ,7X,A)HTHIS COfJui.*/-- 
WILL  BE   IGNORED.I OwUlo././ 

FOR   MURE   THAK   23S0   CQEFF ICUOi-.«: Uv 
MUIMJ 
MA42kU 

 0Ui»2«.oj 
3t>i<i2tijj 

00««273w 

J0i«2Vt;w 

O0i-*3iO^ 

30l4ii33v 
JJI-. J«.J^ 
03t«j>3^ 
3CtU*6Jj 
001«i7bu 
JJ1«I«3J 

«N)l««0ww 

OK»»->J- 

<4tfU«*Jrf 

c 
c 
c 
c 
: 

c 
c 
c 

CONGEN 

BSIN   IS  A  F 
SUIROJTINE    I 
(INPUT   DATA 
OUTPUT   (APES 

DSIN  CALLS 
SORT   THE   ALL 
M|NIM|7tS   SE 

*  JUNE   72 

ORTRAN   IV   SUB40UTINF   THAT   IS CALLED  ONCE   FftC* 
NIT   IF   THE   (IAIA   S0U4CF   IS  A   ü't   SLICF   MODEL  RUN 
VA4IA9LE   OATSOR   ■   II   TO READ DATA   FPOM »N  SLICE 

AN3   SOLUTION  CARD OEC«. 
SUARIUTINE   RSS3RT   CVtl  HEFORE  RETURN   TO   INIT   TO 
aCATHN  CTEFFICIENT  ARRtVS   INTO   AN   ORDER   THAT 
ARCHING  rjRING   FCMr.FN   IXECUTION. 

cccccccccccccccc:ccccc:cc:c:::ccccccccfccccccccccccfcccccccccccccccccccc 

COM» i-4   /»ESOLU 
CUMM.)-, /r";sCRP 
CUMMJ«   /REJFAC 
CÜMM3N  /RE3IOC 

/NCO^T.NSIJPRT.NPRAM.NPIIAMU 

/SrRNlH(7»)i.DTM|7*3).rOST|T63) 
/' JEF« «CCJI.RJCOfFHrtOI .NAM.MINI 
/rOLRSrf.TJLSI2>53*)).NTniSiALMTvP 
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HEHBFK   NAME     CONCEN 
.    .     CJH10N  /TlTLE/ITITLE(7ltlS«C(3)tlTP$N(2l 

C 
OIHENSION rcnrF(60i,iTcnFF(60) 
C3UI VALENCE   I TCQEP (11.1 TC:1FF 11) I 

DIMENSION 
DIMENSION 

PRAMIDI1SI 
ISETI472I 

DIMCNSION COST INin2i,AVr.STI32ltAVCSTA|6ltIPTSTAI)2t2l 
EOlilVALENCi INCST        tTaSlltlll 
EOUlVALENCc IHPTSTA,   niSIZtlll 
F3UlV/lL?NCe I IPTSTA (1, 11, TULS I3t 11) 
EQUIVALENCE (C'ISriN,TULSI12}lin 
E3UI VALENCE IA VJC ST, TOL SU^S 1111 
EQUIVALENCE IA VCSTA. TUL Sl<.87.11) 

INTEGER 
INTEGER 

DTM 
PRAMIO 

Owl«*bd.> 

JOlt-tVO- 

J01«»10' 
Q314i2Jj 

ÜÜl-OlAK 

Oül«}«J^ 

JOmiJ-- 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCJwMaiJ. 
C 
c 
:cccccc 
CCCCCCC 
c 

THE  FOLLOWING  DATA   IS  READ   PRCN  THE   BN   SLICE   A-TAPE 
BINARY   UNIT   «0   fRUOt^EO   BV   APROG. 

C 
c 
c 

c 
c 
c 

REuINO  8 

SKIP  ONE   L3GICAL  REC1RO —   ULPHI1111*1,201 

READ III 

SKIP ONE  LOGICAL  RECDRO —   ULPHl11,|>1,201 ,NCnNS«LCCNS 

READ IB) 

RFAO  THE 
AND STORE 

NUMBER  OP   COMtAT   MOOUUS  MODELCO   IN 
IT    IX   PUMGEN CÜMKON  VAHIARLE   NCONBT 

THtS BN 
(NCCPBT 

SLICE 
•   *0I, 

PUN 

C 
: 

c 
c 

READ IBI  NCOMST 

SKIP ONE   LOGICAL  RECORD —   NORCI11 ,NORCU 7 I . INORGI M • l«2, 161 

READ (SI 

RFAO   THE   DTM  NUM^FRS   OF 
THEM   IN   T»€   FIRST   NtOMRT 

TMf  NCOiHT rOMMT   «Onut E S   AND STORE 
MOPOS OF  COMMON  INTEGER   ARRAY 

031«»o0* 

OOloTilv 

OJ1«.7U. 
0JH71». 
i>wl471uw 
001«IW^ 

i)0«<k7i^.' 

001«T*l^ 
Od;«7b2w 

10 
c 

MIBIM. 

001««AO. 

dwl^OJy 
MftvAMI. 
Mt*Afcrf 

READ THE DTM N<J<««ES (IF ANY PAR(M{ URI (EP UM t S IN IHIS BN SI I'f ^^ !*. . .. 
RUN ANO CALCULATE TMI S NUMBER. TMF NUMBER <• 141 OF »i»:-(Jf- wwl^ivJ. 
1710 UNITS   IS  SORED   IN IftCAL   IMEGFR  VARIABLE   '."•<»-.   TM(| R  DTM 0*t,m. 

DO   10     I   •   l.iCOST 
READ IRI   I it: )" ( Jl.J-l..'>) 
ITCOEFI2I   •   ITCOEFI2I   »   «CO 
OTNMI   •   ITC0EFI2I 
MRITt   I2,U)I   I ITCUFF|j|,ja2.8l 
CONTINUE 
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NEMO 
C 
c 

c 
30 

16 

J* 
c 
c 

: 
c 
)2 
C 
: 
: 

c 

c 

: 
«o 

«2 

C 
c 
c 

ER  NAHE     CONCEN 
NJiBFAS   ARE   ST3RE0   INI II ALLY   IN WORDS NCONRT»!   TO   NCOMBT^NPRAH 
OF ARHAV   ÜTM.   NOTE   THAT   FOMCEN   ULIIMATELV   TREATS   THESE  AS   ANV 
OTHER   SUPPORT   UNIT. 

READ 181   PRAHIO.ISET 
NPRAH  ■  0 
Dfl   ?0     I   >   1,15 
IF   IP^AMini II.EOOI        CU   TO   30 
NPRAM  «   NPKAi   ♦   I 
CONTINUC 

IF   (NPRAM.LE.01        GO  TO   32 
NPRA^O   >   I 
IF   INPRAM.EO.il        CO  TO   32 
DO   34     I   «   2.NPRAH 
DO   36    J   ■   2.1 
IF   IPRAMinill.Eg.PRAMIOU-lll 
CONTINUE 
NPRAMU  ■   NPRAMU   •   1 
CONTINUE 

CO  TO 3« 

READ  THE   NUMBER  OF   SUPPORT  UNITS  MOOELfO  IN   THIS   PN  SLICE 
RUN ANO  STORE   IT   IN COMMON   INTECER VARIAftiE  NSUPRT. 
(THIS  COUNT   INCLUOES   NPRAMU  PARAMETERI ICO UNITS.I 

READ (81   NSUPAT 

SRIP  ONE   LOGICAL   RECORD (icopem.i-i.ioooi 

READ (81      I I.J'l,10001 

SKIP ONE  LOGICAL  RECORD —   «JCOOM11,1 •1, 600» 

READ (81     lttJ"tfMOI 

READ  181   (ITCJEPIll,l>l,«l 
IF   IITC0CF(2i.Cr.q9fI        CO  TO  *« 
READ (81   IITCOEPI I », I-I.ll» 
IP   ( UCOfM l).EJ.9l       CO  TO  *0 
CO   TO 62 

READ REdUlRfMENTS  FOR   SUPPORT  IMITS  PER CCMRAT   NOOULES.   STORE 
NON-/fMtl  ALLXATION COEPPICIPNTS   IN COMMON  REAL   ARRAY COEPI6000 
STAlTI'ir,  AT   #1R0  1.   CO'MON   IKTECf* VARIANCE   NAN/      IS  A COUNT 
ÜF  THE  NUM3EM  OP   THESE  COEFPICIFNTS  (A-WAIRIK   CUEP»IC IENTSt 
STOREO. 

NAN; ■ o 
II   • 0 
OJ   50     I   •   UNSJPRT 
READ 18)   ( ItCJf M JI.JM.15I 
II   •   II   •   1 
orM(ii»NCüMari  •  iTfOEPiu 
MRITE I2(U6I   i ircn* M ii .JM.15I 
IP   IITC0fF(2I.FJ.0i        SO   TO  «0 
READ (81   (TCllEPIil.i«l,NCUM4TI 
03   60     J   •   I.NCIMtT 
IP   ITCOEPIJI.LF.a.OI        CO  TO  60 

J01»91JJ 

OOltViOo 

U01I4OUJ 
00l6'})wJ 
ij'lt'fUJJ 
0016VVOO 

OUl>d<OJ 
Jolsüu^ 

UÜ(30>UU 

OüliUDw. 

UODlti'w 
Miiiii* 

001>160^ 
00141^- 
iJjlJiOjv. 
0015U1J 
001>lo^tf 

001>UHJ 

301516/J 
OOl>i«»u 

OblilvOw 
wJl>23UJ 

CJl>23J^ 

IMINMJ 

0W1>2V^^ 

«>01>i2Jj 
J0i>iJ. ^ 

(Ml>>>uw 
JJiJ>-^ 
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lENBER  NAME 
N»NI 

C0H61H 
HkHl   ♦   I      . 

IF   MiNi.CT.65001        GO   TO  800 
C3EFIMANZI   -  TCOEMJ) 
KJCOFFIMANZI   ■   OTMUt   •   1000  •  OTNI |X*NC0MBTI 
CONTINUE 
CONTINUE 

100 

KEAO REQUIREMENTS  FOR  PARAMFTFRI/EO  UNITS   PER  COMBAT   MODULES. 
N1N-7ER0  AUOCtTIIN   «ILf   COEFFICIENTS   ARE   SIOREO   IN   ARRAY 
CUIFI6003I.   fHCSE COEFFICIENTS  ARE   TREATED AS  PART   OF   THE 
f-MATHM.   iMr   NU^AFt   OF  NON-ZERO COEFFICIENTS   STORED  HERE 
IS   INCLU3E0   n   THF  COJNT   STlJREO  IN  VARIABLE  MAN/. 

READ IBI 
03 90  I'M? 
REAO ISi (TCOEFIJI tJ«l(NCO*'BTI 
m loo   J • I.N:OM9T 
IF   ITCOEFIJI.LE.O.OI        CO  TO   ICO 
NAN<   •   NANI   *   1 
IF   INANI.ST.BOOOI       00   TO 800 
COfFINANZ»   •   TCOEFI || 
RJCOEFINANII   •   DTMIJI   •   1000  *   .»RAM 0(1» 
CONTINUE 
CONTINUE 

101 HEAD  IB.ENPM07I   IDUMMV 
CO   TO  101 

102 CONTINUE 

CCCCCC     THE  FOLLOMINS  DATA   IS REAO rROM  THE   BN  SLKE   9-TIFf 
CCCCCC   fMOOUCn   IN  BINARy  BY   BN  SLICE   MODEL   SMCIALLV  FOR  CONCEN  — 
CCCCCC   UNIT   TS FROOUCEO BV   BFROC. 

Rf-INO B 
PAUSE 001 
«EMINO t 

■IAD REOUIRtKNTS FOR   SU^FORT  UNITS   UNO MRAHfTEBItEOUNITSI 
PER   SUFFORT   UNITS   (ANI   FARANETFRIfEO  UNITSI.   THIS!   NIN-/IAO 
AUCXATUN RULE   COEFFICIENTS ARC   STORED  IN ARBAV  CCfPI*090l 
STARTIN6  ill» WORO  "««N/  *   1.   VMIABLE  NRNl   IS  A  COUNT  OF   TMf 
NUH-IERU COE'EICIENTS   STORED HfRf. 

NRN/   ■  0 
10      BEAO IB.ENOalASI   « HIT » II I . I • I. M . ICOf « I » I 

1>0   RIAD   IBI   I MCTfM II.IM .M.KOIM*! 
IF   IEOF.8II«0.««B 

«8       18   ITCOEFUI.LI.O.OI        CO  TO   MO 
NRNI   •   N8NI   •   1 
18   I NANI   • NBNI   ,Gf,   BOOOI       CO  TO BM 
COM      |NMl»NANri        •   tCOfFIBI 
RJCOEFINBNf»NANn   •   IU )M«>I   •   1000   8   IKllMIU 
60 TO no 

c 
c 
cccccccccccccccc:ccccccrccrccccccccccccccccccccrcccccccccccccccccccccccc 

d01>«li/0 
OOls^Ou 

U0i»«»U0 

UUl>*80u 
^J1»49JJ 

001&>10^ 

OOlJj/Ju 

OU1>»JOU 
IM1>*1MJ 

001>*<0w 
001>«iOC 
j4l>*A«/tf 

UUI>*M)U 
OilimtM 

Misrowj 

JJi>/U. 
toiiitlOJ 

001>T»dO 

OOikTMM 

Ow4>B10w 

JJ»>AJJJ 
U01>B«Uw 

i0l>8*0y 
«MI>Bf>v 

00t>«Utfu 
<Ml»«l«#rf 

OJl«««^ 
Urft»«8^ 
rf41»V*J« 
tMl>«f^ 
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c 
c 
c 
c 

c 

CALL   SUSKOUIINC  BSSrUT   TO SOM «««AYS  OT^.COCf.«JCUCF 
AN  EFriCIENf   OAOER  Fn«   fOnr.fh CIFCUTION. 

CALL   BSSOAT 

C 
: 
: 

ISO 
c 

RCAO  UNIT  STMM-.THS   »N"'   CQMHAT  UNIT   SOLUTION   VALUES 
SLICF   T«0QFLIST CAH3   DEC«   CN LOGICAL  UNIT   ». 

NUN IT   •   s:ir<Hl   •   N>UMT 
03   ISO     I   •   ItNUNIt 
STRNTMtII   •  0.0 

READ 
• f to 

110 

NAME     CONCEN 
MIMoM 

INTO oJi>v,J, 
v*ibit03* 
OwlkOlww 

MIMMJ 
: ooi*b*Orf 
:cccccccccccccccccccccccccrccccrcccccccc:ccccccccccccccccccc':ccccccccccci^«»«)>M 

FI>C*   EN OJJOJ.^^ 

30i*tO>w 

ltA«|jN 

UUi*iSrfJ 

MMIMI 
MlftKM 

0wt»i4«M 

ccccccccccccccc:ccccccccccccccccccccccc(crccccrcccctccccccccccccccccccr^4*ir^^ 

• «       00   100      I   >   I.NANI Mi«»4^ 

•0       CONTINUE i*f%K* 

Vwtki«;« 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCaCCCCCCCCCCC(CCCCCCCCCCCCCCCCCCCC«<J.»«^4 

JUMItrt 

Mf <<« 

oul*««.^ 

MAAMA« 

IS,«*«I 
IS.4S3I   |:H««.tlt| TLMJI.JM .M.nS«CUI,««l,JI. 

• IITFSNUKJ-ltlltlSTHN.SnL 
IF   IIOMaO.««1«!       (,0  TO   10S 
01   ITO     I   •  1,NUMT 
IE   UOTo.NE.OTNnil       CO   TO  ITO 
STRNTNIi.   •   ISTAN 
IE   !!.• E.NCONOII       TCOEEIII   •   SOi 
CO   TO   U) 
CUNTINUE 
63   TO   KJ 

OIVIOE   »-«I!« I« C3EEE|ClfNTS AS K(A0  0«  THT   SOLUTICN VALUES 
D»    tH'   COAAES^INOINS   CO^AT   NOOULES   TO OOTAIN   IP   CCEEEUIENTS 
OE   ALLOCATION Eft  CUNOAT   NOOUil. 

00   100      I   >   I.NANI 
II   • KJ6MI  CjCJfEIII/lOOO   I 
C.MMM   .  COCEIII   /  TCOI^IIII 
CONTINUI 

• (•0 COST OATA  EAON  ON  UICI   EiTlACTION EHHM COSTALS   »"«   EACM 
UNIT.   A  MEICHTIO  SUN  9   TMT   II «u'M T  (ATICUAIES  Utt  TM| ft 
»EACETME   STATIONS   IS   TAMN   "» MOOUCI   ONI   III  UNIT   COST  »'"«• 
INIS  LE «MIL.   ONi*   THE   SINUE   UNIT   COST   IS   STTMIfC   » 0«  EACH 
UNIT. 
THIS   II   IHE   SANt   AS  ON   UKI   (MIT   •%, 

■ENlNO  • 
»AUSI   001 
«l»IN0  • 

• IAO 
• IAO 

IS*«ft9l 
IStftftOI 

IAVCCSTIII.I*|.NCSTI 
IAVC|TAIII,|>1.N»I|IAI 
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»*o      r9«H«ftlOCt.*l 
03  200     1  •   ItHUNir 

200      C3ST(11  • 0.0 
210      MAO  (•.fMWfOI   ID COSMN 
:   il9 »1*0  (   «I   lOiCnSTIf« 
C if   tfor.  SI Wtin 
220      oi  2»    I  ■  l.WMir 

i»  iDrnin.iK.ni     co TO 210 
K   •  0 
ro  240    J  •   I.NCST 
1» iirrsuu.ii.cu.ii     co ro 
I   •  K   •   1 

COSfdt   » C3STINI«! civiln • 
CJ  TO  2«9 
01 2*0    I  •   J.N»iSf» 
■ • 0  • I 
COSTIII 
CJNllNJf 
COSTI II   • COtllll   /  l.OCft 
CUMT|*lUf 
b*  TO  210 

•  AVCCSTIJI 

>  COSTIII   » COtTINIRI   •  AVCCSTIJI   • AVOSTAIll 

tM 
2*0 
2*0 

210 

C 
c 
ccucccccccccccccccccccccccccccccccccccrccccccccaccccccccaccccccccccccooiftfaoj 

oei»>*oi 
001*>2^ 
Owl*»«^ 

Odl»*««^« 

d01**2J« 
«)Ul»*i»4 
^tft»*«JJ 
99fUJ 

00t»*»aw 

Owi»Hwv 
t>our2^ 

OJifclO- 
00»./»— 

c 
200 
c 
c 
1*1 
I** 
MO 
f«« 
C 
•00 
• 10 

• 20 
• SO 

• (ft** 

11 M««ATI|«(Tl,tA*t2a<|M 
f34M«T||*t|l, |«A*| 
»MMTII«. |l,M«.2lilA*«llt2A«.|f.»t.S| 
M«<*4TI19II 

C 
c 

»()•'«» t I  JMJ, »>«••••• 
•I •tl»l 

SIO* 000« 
«•Iff  UttDl  •«••«I 

•2   ».l* 1 
STO# 

CDM'KIH.1   STOSACC  CAPACITV  HCftOtO MlTM 

COf'MClim   tTOOACI   CA»*CITV  HCiniO  MITN 

4* lomi imn 
co«cc*« 

Owl^*)' 
eoiMioa 

001*«O. 

>0t*4*Wrf 
30 i*« »v- 

OwUMJ* 

00t**liM* 

NMt/W »•**»* 
M1»«SW4 
Ml •••^4 

Mir JIM 
Ml fw2*w 
MlTwAM 
OOlTO^M 
MlTJ»M 
MlTJftM 
MlfJtiM 
Mirj*«« 

M1T1M« 
OOirilJw 
M' M.-- 

C 
C 
C 
c 
• 
c 
c 
c 

* JUW   T2 

• ivo«t u A »3.,««H iv su««nuTiMff THAT KMTS ro««i» M«AVS 
OT* MO COMtCJCOff   AS CUVSTtUCTIO »«O«  M SUCI   NC0<1  OUTPUT 
1*10  IMICIKT 0«>I^S K»  »O-cri fUCUTION 

C )«••■»•«   /■IS(X«i'*irO<«MT.MSJl>ITt<«MIAa.*lM«4u 
co<*«'M /o» sc«r/STAvTiN rA9i «nTHi r*oit^osTi T*OI 
Cn««Mi  /M0#AC/C3f»IMOOI.«JCnf»<0000I.IIA%f.lN(i| 



c 
c 
c 
: 
c 

»0 
♦ 0 
c 
c 
: 
: 
c 

c 

c 

c 

»0 

c 
c 

tun »-<MMI. i>int ««ki MMOt '•• Matn coc*.«ico«»i mro 
o. «• at C(HMf •«jowiis «t nvt*--u*i •* %jri»oitic atiif. 

Jl • 1 
OJ O     I   •   l.>  -."i 
03  VA     i  •   J.-NI.' 

lit"    •    »jLOtf   llll 
ft«*  •       COI'Uli 

• JC   KMiit    •   • j:  >»MJI 
(JtMill    • COMIJI 

so to »0 

III«» 
111» 

•J(   IMIJ» 

41  • Jl   • 
CJ«il!«Uf 

i-Mtf ••««ran (Mjapt s-s/.i  to M«r*i«*i or 4MAfi COC'*«xn<' 
isn o«oia Of t^^oatro U'^nat u<titt «t Cltn«. 

il • •.»•»/  • I 
Sis     •  «Mf   •   ».<i> 
II    •    «.CM«»    •     | 
sis I»   ■   st,i««l   •  «MHIt 
0)   *o     I   •   M.sjMit 
0)   to    J  •   Jl.sis^ 
I»    l«J(-)»M JI/lCtl.M.0l«lll I 

IffW   •   «J'.OIMJJI 
tiw  •      COtMJII 

ajcoiMJll • « J: iiMji 
roftuil  •      fui»iji 

6o to ro 

«JCOMIil   • 
(   'IM J»    • 

il    •   il    •    I 
Otti** 
COstisvf 

•ftua« 

tun 

lt|«# 
ti«# 

• )oiis»   to aio »■o« tocicai (AM $ 4aa«*t or«t llffttM« 

MlllMv 

ooirtiw«/ 

Owltil^ 

«NllfiMw 
M4lJ«irf 
jjtli >Jw 
«MflfiaWW 
>J./i»J- 

iMiti««^ 

d-i/J» — 
MW««4i 
««»»«>... 

IJJlli«-. 
iOltiVirf 
J«« UwJv 

MltOiw 

Owif>waw 

ooir>>o« 

Mlf>»ww 

^«U»aiw 
a^i'tvirf 
Owtlftii»^ 

toOlfkMw 
0¥lV«*irf 
0«i I». >* J 

JJI/.I.. 
c 

c 

2.3 



: MINOIH   is CALICO MC?   »«O-  «OUTINC   III   I» 
VMI«Hf  OATSM   •  2     «Hi«,')  ruCM^rO 0»»M 

c 
c 

c _ 
c 
c 
t 

c 
c 
c 

c 
c 

20 

INfUT   C»I» 

COMXOM  /0(SC«R/SI«NTN| 7*31 .It*« 74)1 iCOtt(7MI 
fO«M«OM   /tf»/«'»,|Mt»M». »I .f «Ho?.»! 
tJ^lS    /«» wf *./')•<(        ^1.» iC.I» I'tC 31 .SAN/.«.»'^ 
CONM3««   /llf3ni./T1L«SMttülil2)iet)ltMTOlSt«l>rvr 
COCHIN /«fs(K'J/^cn^tt^\üPaT.Nr:iiM.NM«Mu 
co^^ox /Tinf / if nif i n.istci ji 

OMCNSIOM  rCMI)| 
oi«mioN nxstiiMtii 
caulV*L(MCE iitjisn. ji.fasii.u» 

iMircc« 
MTCCM 

crrLAl 

RCAL   •   •    «CCAU.CXOA.J.IMt 

OAT« 
0474 
MC AL 

•ccAij/ iMtcccnc    / 
FN04IJ/   iHfMirjM      / 
LTOLiLMTOL 

nu^tca or    O«»A*I UNM 7r»cs 

4CA0  IttAJI   M:(M47 

MU«NC«  »   Sf 0«t   UNI 7   7TM« 

n( 40  l»t40l  NSUI»«7 

UNit   CN44 4C7C4|t7ICt 

HJH11   •   NC0M7   »   NlUMT 
00   10     I   •   liNUNII 
• CAO   I»,701   OMMI.I ITMlMJI.J.l.n.M\4rui,».l.)l,ll»'''.CCM« 
S7RM7HI II   •   ITCM 
Mine 17.1101  Miiiin JI.JM.»i,«i .•((■»,•.:,n 
CMfUNN 

JNII   ALLOC47|(M «ULC COCICICMt   ANO  KSlltLC 
70LCRA««:Ct 

lsr>fi  • 0 
•I701S  •  0 
J   •   9 
RCAO I».001   INl,IOf.J?l".»l J.^tri .1 TOi 
l#   IINO.tO.OCCAUt       30   70 10 
IP   MNO.f j.fnAlJl       60   70  10 
INOC«   ■   ls»H   •   | 
KJCOCMI«OMI   •   1070  •   ICOO  •   J07N 

COfM ISDMI        ■   Ali 
If   IL7Ol.L6.0.0.AH0.u70L.LC.0.O>        "0 10  »0 
•If3l%   •   NUli    ♦   | 
If   INIfHS.(.l./»»OI       CO  70  110 

Mi771Jw 
JJit Us. 

0u«7lfi/v 
«*- . / / - J . 

Out//.,. 

U- i/.lv. 
Cw.l..^. 

001 7* Mw 
I»W174»0« 
i-.firj. 
oei/i««v 
«>wl?««M 
tMl7«Mi 
Ool K.v 
ddl7«iJw 
0^47«Mrf 
Owl'««*«« 
owir«»>w 
Ml7«*<>tf 
O6tr«70. 
ebl7V46w 
0W17««4« 

00t«didv 

eot«w«w 
ä(>l««»JJ 

06l4«>lrfJ 

It«*)««i4*^ 
Otfitfib)* 
00*4i.dj 
«>0t4i<4* 
»Cl01i#j 
>wltfl*J« 
dU44lkM 

MlOlf^v 

i>0t«IV>rf 

OOtM«)* 

«Ml«it>< 
M*4il44 
CO.«/»-. 
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<!•*•(■ «***     (sec» 

to la ii 
no       M   U.fJ.II 

i • 1 
««iir U.IUI 
63 ru /o 

19 
e 
100 

/ 

«0 
»0 
c 
c 

: 
»3 
•3 
• 0 
Jl ) 
no 

c 
c 
c 

• nm 

•   UtJi 

** M M 

•   IOC9  •   iOI* 

»a« «<M( i'«.i r »s .(s «irrufir«. 
')«OM 

I Jl 
«**/    •   A 
sis'   • 0 
0)   »0       I    •    l.VJMII 
11 »J   i • Jl.l.'i t 
i»   i» J; M   i ji/i    ■   .M .m-Mii i CO  10 «9 

i» II.CI.*I:OMII 

60   11   100 

in <«# • fticacMjii 
l'-»l»»    • (   '.Mill 

6n rn «o 

•      COC#«JI 

•       IfN^lli 

tK'M'lJli   • 
ClIOIJll 

«iCOiriii • 
COCMil 

Jl • Jl • 1 
CUSIIHUf 
CONtlMtf 

na«4ti IM 
> i.-t  11«.  i, r»,..'t.M».»»..'i.n.:i.n i.6i • 
» M   iM »-. ii.i ». M.I »,;..n/.6.s«.t i;.*.->i.n;.»i 

•  )-•    II l-O.ci; ■.   ..»   tn    <»•-?    hA\   IHfUT   rOM  MMf   tM«» 
• rsts.   int   fictit  -»i   I .v)«io.» 

TcrimTmarmcirr 
tOHU i * Mtm it 

THIS   It   «  tJitnjIINr    \   ..«!,•!.   MMICM   It  C«U'r   (►,'<    ft(<i, 
iMf «tan «UJIISC rj«ti-H ro f.f.f»*u  n« locicn tuo-<«iraii 
i>» emu«« «ictja» tMtr MatitfM THV cu«ati wnuiis or a FWCI 

4wl«*J^ 

Ml*«».J 

j,i»»>/. 

JOI«*«vJ 

ätf4««|Jrf 
001 ••**<# 

ooia**w^ 
M1««>*J 
0tfl4««>Wtf 

Owla«*««^ 
JOia««^ 
^«•>jj4 
öü.•-.»;. 
tfdiax^rf 
Oiiia>««;j 
ail«>4i>w 
001»»^ 

Ml«>f<^ 
OMI«»««^ 

0OI««ll>w 
.situ* JJ 

Mla**JJ 
woia*rwrf 
OOlafttwrf 

ooiaroow 

OJi«/««^ 
Ow*tff >«>4 

}1»0 COf*»ICOwl»/»3- 
jji»rrjj 

  dwlalvj« 
SoTiaJJ^ 

OJl«420rf 

OOla««^^ 
«>Cl4«>J^ 
Miiaa*w^ 
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4fMfa «iiNf    CiMCKi 
C 
t 

Ml««?*) 

a«i««*^ 

MIVMM 
MIMMtf 

001 «v > -»- 
MIMOtfi 

0614JAJ4 
MlMVM 

0Jt«*l««w 
NlflMM 
MlflMJ 
iM«f«W4 
001«!>uw 
MlflOOO 
MAfifM 
tOAOIMJ 
ttl«tfM 

CCCCCCCCCCCCCCC:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCrCCCCCCCCCCCCCaCCCCdwi«iOOrf 
M40ll«M 
••104 JM 
MiOJM^ 
M*M«0J 
00I«/SOv 
MA«I0M 

OKf  Caki««*l   VCCT(M   IS  CCNHATIO ^ 0«  f»CM OP   NCCMMT  CC*«Ur   M)nuir00i«<«Wv 
rms jsi*t>jjj 

03   10      I   •   l.SCDHBr *iiH*iij 
M10A1«M 

f«ff4«f   TMf   DIGITS 09   THf   OTM NUMRe«   »   THIS  COMUT   MOOülf-J i / ><.-J 
K)'! usr III ■n« «NO coiuMi N«MfS. jjimjw 

MAOMOJ 
CALL   MR>0CI0TMI||,I1.I2,ISI W0i«}7Jw 

MIOAOJM 
CfMClATe   THf  NAME  OF   THIS COLUMN  VflTrW  RV   2 CALLS  TO J^lvnoj 

«ONCTION NIMC   13 CONCATENATE   A CHARACTEKS  MHICH  AME  PASSED jQiHtMJ. 
AS  CALLING  MMMETENS. Odl«<»i^ 

MA0«2t*rf 
NVAR1   •  NANEINUIUIillf l/tDI 091v«iwu 
NVAR2   ■   ML« Jul^tsj^ 

"•mu.   
COMV-M   /ALR*a/NUI ISI 
C J^IN   /«( T/STA.ICL 
CJM«)N   /CU./ClT*PI*OI,:S»E«lAOItaTV»IAOI .Ci«M(*OI 
COMMON /nt VCAP/STANTNI '♦. JI.ot-i root «casn TMI 
C <-- is  /n(«|Af/CSS«.CLS«tSASSiiiS«LSM,S'SSNtSPLSM 
CUMMCA    'M I  /S» »» .' '    ( t •( «, li .(•» IOC .«,1 
COMMON /M()j«/C4i>s«.^nj«i '«oitic« IU«I r»Oi2i 
c. "• •.  /-i«/.»-1 «•>.. .-1 •   \.- m m n. Ji. IMI «(sins» 
COMMIT   /Ni'ES/NtfAAI.NVAaytMOMUMOMitMNItNNN 
CO«<*3N  /NCON/^CO^IsOltttkCONUI 
CUMMON   /'«jw .-.»•'t    >..I,».">J 
CJ«M3N  /•Ett«AC/COf«IAOeO|t<j:OEEI0C00l •NANC.MM/ 
COMMON   /•» JT'H /I ll'S-.' ItijynO. il.MOli.Al«! »^ 
CO"M0N   /•ES'Xa/NCOM«T,NSUNIT(NMAM(NMANu 
COMMON   /SION/MESi'LUS^/MOttLAt'Aff 
COMMON   /TMPMII/MIIN^.IIMMIIItOI 

INTCfiEA  CNPSM 
INTECCA  NECtRLUStlf«0,tL«.PAEI 
INTSCI«  STI.LCL 
INTEGER   OONAMf 
INKMR   TUiRSM 
IMTECER   OTM 
INTEOCR  UMHtri 
INTEGER   EERLAR.ALRTVR.RCSCON 
MTEGiR  CSSM.CLSMtS«SS«.SRLSM, VSSM.S^ltM 
MTEGfR  CSTVT.CLTVR 
REAL   LMTOL 
REAL  M|(ES 

IE   THERE   ARE  NO COMRAT  NOOULC S  IN  THIS   MQOELtMTURN CCNTROL 
T3 EOMCIN. 

IE   INCOMRT.EO.OI 
IROINI   ■   1 

RETURN 
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c 
c 
: 
c 

••«•«r   coMifi 

ro tuM.unsf coiio. 

c 
c 
c 

t 
c 

ceil   (1X19 

IMM   MIS :01U'"I  llld 
ro s^-.    M.' •*.is. 

C«U   «*sisi s». . ,,«.i.s»»«/i 

»Hf   ust   o»   norci  tPiu-«s «* A 

IK   AMANCfO   Sl»«l   »«SIS   •*  A CAU 

»M(«    IM    SI«'1.. IM  Or    INIS 
o^jtcti.'  f i<cn •» /i» MI«'./ 
»O**   Inf   OliKtIVf   'U'XTliM 
•i«f««r rn .«n» 

tHift u«ircTivf 
CO*44l   »J3Ul(t  iVO  SUMOM (MIIS   IS 
i»-   c.M'Mf fd is scum I*I ioo9s. 

• OMAXflltll 
• ..•»»-Ml.. I 
KUS 

CC»»«T   MOOULf   i*lTO  Airi«lUI|Vf 
•* A cAit to rusctio^ »••«I TO 
*A««.A*e A CAU   tC   SJ«»»uilNl 

IH( «Alan cofic ir«iT. 
»iATIION   IS   fMT   SU« 0»   TM|   STAfHCTMS  (V 

A  »OACf. 

MOal 

MlN   • 
CAU   MAftfAIISMMMIII/IOCO.» 

llMO«| 

C«U 

INff«    I  <!    Sltf N .IH   0*    TNIS 
OAjicnvr < j-.-ii'-^ /fcsiAK/ 

IHIS    i    ".HVI    #<JKfCTION  IS 
COtSAt   'Djil s   IH A   rOACf. 
TNf   CTHMCII*!   IS   SCAlfO   1*1   10C0S. 

• onu<«ri*tii 
■   OAtAlf11,21 

MATMAIISIANIMMI/IOCO.I 

COMAAT   NOOUlf    IIK.   AlTIANATIvr 
• »  CALLS   fO  '*»<•»    «S )  «AIMM. 
I^   SUM fl' »••»  SIA'NCIMS o» 

islf«    l .1   COS!   Of   THIS CrxiAAl   NOOUii    INTO  AlfMNtrivf 
OAjrciif »ncnr* /ircosi/ »* C*LIS VO NAnf «NO -»I-«I 

INIS OAi(Cnwf   «UNCTION   SU^S   TN(   COST   or   III   a-MI 
«(»ULIS  AND  S(#»0«T  UNITS   IN  A rOACC. 

NAOril >   OANAflfl«, M 
M0M2 ■    IMN41M«., 11 
NNN   • nus 
CALL   NATnATICOSTIIII 

INTCA  IMF COST ar 
OAJfCTIVC   »  IT I I UN 

THIS CONAAT  MnoULt   INTO «LMANATlVf 
/TCCOST/  »V CALLS   TO NAt>F   ANO  »ATMAT 

THf   COST   Of   ALI   CCMl 

NAJMl 
N40M; 

CALL 

THIS OKJtCIIVf   ruNCTICN  SUXS 
HOjjLfs n A ro«cE. 

• OANAlEISttl 
• OANAHEIS.tl 

MATkATicasri in 

ENTEA   THF   ^EFF   (JNIT  f FFPCTIVPNF SS   INDICES   lUF  TO »I 
OF   THIS CimtT   «HftlLF   INTO NE*F    " )'f L   AOMS.   Iff   NAMf   ANO 
'»F£   OF   EACH AO«   IS   INAuT  0(TA. 

CAiLaM4«**^w 

V- .»>. -- 

Ow«VS»w« 
MAMfi4 

ALliwlV*«U« 

OrflVA>rf« 

J-4 «/-*- 

ALL>U*tT«Jrf 

J4.J»/-J. 

U01«A>^« 

OdlAATJw 
UJlvAAj« 

OOlV^/Ok/ 

JJiiJUJ 
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60  TO  t c»   l*CrF.l(.OI 

00   <»     J   •   1*«IM 

MOMI  •   IMCMI4.2I 

Mill  •  |M144|J,)I 
C»u   RO«IO 
C411   -41.«11    fMlltJI    I 

MtMtM 

MJtflttrf 

IM44M4 

MMIOM 

M«J*4av 
NMIMrf 

JW«J2«0W 

M«<OftJ 

MidMM 

MlwlVOJ 
cccccccccccccccccccaccccccccccccccccccccccccccuccccccccccccccccccccccooaoi«^ 

. ... .       drfM)«^ 
UttMMrf 

iNTiatfCT » Mo)fi roM to» UCH turro«T UNIT  iv^e fo« oww<.ioo 
«MICH   THIS   COXItT   MOOUIE   Hit   4   POSITIV»    HfMUffHI. Oiij'.tJJ 
THf   OlCirt    i*   TN(   NU*tMC«   IJ*NCO*«MI   If   f ACM   iUk^OUT   UNIT   AftOJUOJj 

intcasrcf A Nosri «n- o» TMC S»-J  M-I  «t THIS cotü*««« 
«icro« IHICH :c^tT«Aiitt rt* NU<IM« tv CO«*«T »UOUIIS o» 
«HIS rv»f i« • rnac.tHf umsr o»  THIS co*rtTt«i«tf it 
tMcmco •»  '  '   •»  Jf  « «««AT NCCN riM  TMit CCMAI 
«ooMif rTtf.^omn •   ...feu«i «HS VAIUI 

•...IfiS fMAN o« feu«i «Mt ««iui 
-...catATra THAN ua fou«i •*% ««iui 
»...MO CONtTaAIM   If ait I 

HO  «ATTfa   HHAT   MCON   IM)ICAtrS«   I«   C(X*«f   NOOUif   OfTUriON 
CiKJ-tS   AAf   10 »t  HOOfltn,   fM|   «n«   fvff   |S  /ICuAl  10/. 
tuaaouti** anwio it CAiiio io run a rnit ao« »rcioa into 
IMI   Hit  0«   (MUOt  HOOtl  NA««lt   I«   tHlt   It   1HI   «i«ti 
AfatAAAtlCI   Oß   lH|t «OM  Ik TMlt  n09il.N«THaT   It C«UtO TO 
■ •II»    tHt   N«T*|I   COIMICIIST    |*|.01. 

WOMl 
«•ao«; 
•IM« 

■VMI 
MVMI 

ncokin 
If   ICttM.M.l.Oa.CltM.St.ll       iMI  •   H« 
I«   |IMI.*I.M.«I       C«Ll   ««tltllCitWOm.MnMtl 
can «OMio 
Htn • atut 
CAIL   NAlHalll.OI 

aacaaato »o« utf  IN tHt ■ « NANt.MAHt.aoMio A«o MAiiiar 
«at CALLtn, 
ine trat 3» AIL tuen aoMt It THC s»«f /NO IS «Aauait. 
II It utiMuv /Ktt THAN na EQUAL/ oa /teoAL/tl.E.t 
/At LiAtT At HAW/ 9« /EIACUT At aANv/ tuaaoai UNITS AS 
taiciaico •« ALLOCATIOH auLtt. THI NAtau coftncifNTt 
aac aotinve. 

If   INSU   «».fg. Dl        i.Q   TO  10 
CALL   «J INHMl, l»UINt.|M«,JJ 
if iiaii.HC.orHM*!     co ro 20 

CALL   ««MOGIJ, J1.J?.J1I 

naoKi • NtHfMuiiaitJiiJttJti 
NaUM2  •  RLK 
HM«   •  ALATVa 

OO^OaiUw 

tMtfw»Tj«/ 
Otf2tftaj«< 
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I* iyis«M.cc.i.o«.yiLtM.c(.i.oa.fssM.r.r.i.o«.snsM.cr.ii Mtn-tu 
C«U    «OMIO 
KM««   •   HUS 
CUl  N4i«.i(: IM* I» Jisn i 

If    !,ii i ■<«•»•    |\   »l i 1-1'    IN  CruFMl   CS   •» 0>il«f-f SIS   »P« 
$U'»lt«»   UMlTS  »»   Cd'UT MIlTiiLfV   'MO •»  SUffOUt  UNITS 
IHM    l<OI*|l>JU   «ILOCAnrN    '  ■', i    f "<McnM .I 
lflK«Sw   •   II   ,   »VJ   If   IN MMTKUIAR LUwM   fNP/mt  U»M* 
l>f¥l«ri3N   It  »Li  ■••.  '  r«C<« fXlt  «• .'ul-'   '»'(T   UkfaillVOINT-IUjtfJ/uw« 
»N.-1/0:    J.'I  Kl I' il-.l    1 I   C   O.-l    ,   C  ' .fi,    THIS   ((-»»I   tM|| 144*111* 
C(1  i-  4   VfCIlM   IJ   1   U«   2  CUUNMS   liei>MSFNt INC   M«|WiN OW.J/^J. 
OfVUtl HIM.   1 'is CiltNlCriON   It KV *   -1.9  COirMCIfM 
IN  A   S^CCUl   "«J")fl   MOM.   IMI   NASF   or   IHIS   HPM   UfNIIUIS 
IM»  c '»»nci'M   '•. MHICM iQiMtNCr  it «m-fn »v USING 
\¥k   I   AM)  J  NifNK'llS.   TN(  ft-C'iSMACriN LIMIT   ON  THC  SI/I 
or THC ROU N%<«r •••ntiinits »"i usr of OTH •«•Nsms Nfm. 
fH«  COifflCIFNT   IS «CNMATfO   Pv  C41LS   TO  MOUTIMS NANf. 
•IMIO 4ii|d  NtTHltr. 

c 
110 

: 
c 

IPDIM  ■ irniNT • 1 
If   ITOlKSH.Nl.ll        GO   II   1« 
00   110      INJfl   •   ItNTUlS 
i«ii «juNf«i2t ivirttiftjii 
If   llffl.NC.K.OI.J.Nf.J«l       CO  TO  IIP 
If   ITOLSIlNUtltll.U.O. 3.«NO.T0lSIINlH«.St.lf.0.9l 

•MOMl   •  NINfl ||t|2,n,Nall24M 
MO*/   •  N4<lCIJltJ*iJ>tMUmil 
NMI   ■   »US 
CALL   «OrflO 
NNN   ■   NC6 
CUl   M4rtfRTIl.Ot 

CONTINUE 
60 TO 19 

CJ TO  IS 

03^J«10u 

032J<70« 

:ccccccccrcrcccc:cccccccccc:ccccccccccccccccccccccccccccccccccccccrccccc^<jv«^tf 

c 
c • • 

c 

c 
20 
c 

If   UNIT  NIX  SfECIflC4TinNS  *«F   «UOwEO   IN  THIS 
»LL,»'n   IF   THIS  CCXAU   NOnuiF   »PPf ids   IN  ONt   OR 
CnuPLF    THIS  CO^tkT  KlOUlf   f01 •l-'N  VfCTOH   'u   TH4T 
COLUMN   VECTORISI   REPKESENTINC   IHC   M|«IESI   PV   4 
COEfflClkNT   IN OMC  04  MORE COUPLING MODEL  MOMS. 

CO^lGlbu 
KOOEL 4T J^tiJtj-. 
"CRC  NlifStJdJiJiJ.) 
(THOSE) 
-1.0 

If  NO  UNIT 
SECTION. 

IF   (UNKSM.NE.ll        CO  TO  SO 

MIXES  ART   4LL0HE0  4T   »LI.SKIP  THIS 

DETERMINE   IN HCU MANr  UNIT   MlXFS   THIS   CCMB4T 
MTIULE   4PI>E4RS   (V4R|tBLE   MXINDI.RND   |F   THIS   IS 
CRr4TER   TH4N  OiTHE   SEQUENCE   NUMHERISI   Of   THAT 
(THOSEI   MIXES  (SIORED   IN   ARR4V   IIKMIXI. 

C4LL   INMIXCIII 

OUHihbj 

0U^lu7Uü 

Ju21ibwJ 
OO^lWd^ 
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NfNM«  NAMi     CmUH 
C JOi.iv^. 
c                                    i' THIS COMAT Noomr 901t WOT *PMAR IN ANV OW»*^ 
;                                   MI« $p'cinc»Tirws,i«ip THIS SICTICN. J^^UU. 
C d6<4i2J. 

IF  («UINO.EO.O»       CO  13   O ajiwl«- 
C jj^w--, 
:                                     &fsfp*it A   -1.0   cnrrf icifNT 1*1 A cnunmc j^ittv)» 
;                                  «ix »i^ FACH or TNF ««mo JXIT MIIFS IN WHICH vaa*** 
C                                                    THIS CUNtfAT  MOOUir   »P»f*«S.      IMF   COU^lINC RO«S 0^.*.'^. 
C                                                   A«e   Ir-f   •   AND *-*'   lOCNTIFICO   B*   TNi   SfCJENCf J^tl.tj. 
C                                                          NMdt«   Of   TMf   N|l  AND   THC   DIM   MJ^Of«   OF  THIS aj21^«w^ 
C                            CONIAT   NJOM.C. OO/iiJj- 
C                                                                                                       ,.       _.   OrftfUlJ* 

0)   90    J  >   ItNIINO J^.-^J- 
C OJ/UJO~ 

CAll  •KRSOGIIINNIRIJI.JI.Jt.JSI OdJliO. 
C                                                                                                                                  . JOii^jy- 

NAOMI   • NANEINUI22I.JltJ2*JSI utiliou. 
NAOM2   • NANFMUIJSIt Ilil2*l>i  0tfil>T3rf 
NNI  •  HR «twii««^ 
CAtt  KOMIP                                                                               .. _     .            —   .. O&^iiW- 
NNN •  NIC M21«Mw 
CAll MATMRH1.0I JJii^lO^ 

0          CONTINUC                                                   .   ....     ._         ..     ... JyiHij* 

Mll«Mi< 
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCZCCCCCCCCCCCCCCCCCCCCCCCCCCCJrf^l.AOw 

_     ..                 INTtftSECT   HUOfl   «OM  /TFSTRl/fMHICH FIACFS  »*  U^^fR LINIT 0b^i««OC 
CONSTRAINT    )M   THF   TOTAl   STR!NCTH  OF COMBAT   NOOUIES »NO iKtliiid^ 
SUFFORI   UNITS   IN   A FORCE.THr   "ATRII COEFFICIEAT   IS  THE 002l>lo- 
STRENGTH OF   THIS  CONBAT  NOOUIE  ANO   IS  FUSITIVE.THE  TYPE   OF t)621>^0C 
ROM /TFSTRL/   IS   «.ROUTINES NANEtROMlO  ANO NATMRT  ARE  CAllEDJw2i>i0^ 
THE  COEFFICIENT   IS  SCALED   IN   1000S. i)J21iOw 

 .  0041>>Ou 
0         NtOMl  ■ NANE(NUI2«»*NUn9)tNUI2titNU(2«N 0921»»^ 

N<0M2  ■   N»SF(\(u«2Tf,NUI 2ll.5Lit,8LK) (Ktliil** 
CAll BASISIlCl»NRU41tNRüM2l OO^iXOb 
NN< ■  RESCONI1I ivZiitu 
CAll  ROMIO 00213JJ- 
NNN • FLUS  OO^ialOo 
CAll  MATHRTISTRNTHI11/1300.1 d02U2ww 

INTERSECT   NOOFl   ROW  /TCSTRl/.WHICH FLACFS  AN (JPFER  LIMIT jiiUO- 
CONSTRAINT  ON   THE   TOTAL   STRENGTH  OF  COMBAT   NCOiiLES  IN  A 002lA»0w 
FORCE. THF   MATRIX   COFFFICIFNT   IS   THF  STRENGTH   OF   THIS  COM|AT.)021»edw 
NODULE   ANO   IS POSITIVE.THE TVPE  OF   ROM /TCSTRL/   IS *. OÜ^laTUb 
ROUTINES  NAMF.R14I0 ANO MATMRT ARE   C«LLEO. UJ21«e«>w 
THE  COEFFICIENT   IS  SCALED  IN  1000S. OoiloflJ- 

oo^traob 
NROMl   ■ NANEINUI29|lNUn2)fNU(28liNUI29n Ow2i710J 
NR0II2  • NtNElMUI27ltNUI21)fBLRtBLK) 0U2i7<Jw 
CALL  BASISILGLfNR0MUNR0W2|                                           _                    JbllTJJu 
NNX   ■   RESCaNI2l 00217--; 
CALL  ROMIO Mtili^ 
CALL  MATMRTISTRNTHIM/IOOO.I 00217eOo 
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•iCNtra s»-t 

c 
c 
c 

COMW 

MieaSECT «130« l KOH /TfCSTL/tHHlCH Pi«Cf S AN Ui>H« UNIT >iiil4i* 
r )s<.M*|-.» ON t •• «DIM COST ■» Cn«MT MOruiES »NO SUWItT j^i/vj, 
UNITS IN A f.lCF.TNT «ATltll COffflClfNT IS THC CCST Of TH|S0u«l»o^ 
COlttAT   •"'« af   Aatl   IS fOSITIVf.THF   IV^E   Of   AOM   /rrCSTL/   IS  ^«»«lAirfw 
ADUTINfS  NAHf.AOrflO  ANO  «UTMAT  ARC   CALICO. 

NAOMI   •   NAlCIVICVIiNUmitNUIlJItNtmail 
N<(U/   ■  NA<4nNU(2«liMjm)ilLKtHKl 
NNI   •   ACSCJNIAI 
CALL   «ASISILCL.NAUrfl.SAWt 
CALL   AO^in 
HVH   •   ^LüS 
CALL  ««ATMATICOSrilll 

INTCASCCT    <«Or)€L   «OM   /TCCSU/iMHlCH  »LtCfS   AN  U"(A   LIMIT 
COMSTAAIIT    IN   l.tf   TOTAL COST   OF  CONeAT  MOOULCS   IN A  FOACC. 
iHt   MATAII   COCMICirNT   IS  THC   COST  0«   THIS CC(*OAT  NOOUIP 
AHO   IS   ^(ISITIVCtOUTlNFS  NANEtAOMlO ANO   MATMAT   AAf  CALLED. 

Ntnwl   •  NI<«E(*«JI2VltNU(12liNU(l2itNUI2IM 
N40M2  •  NA^clMU^II.NU^DiBLAtSLKI 
CALL  tf*SISILCLfNA34ltMAlM2l 
NNX  •  AESCUNISI 
CALL   AOMIO 
CALL   MAUAMCOSTI Ml 

: 
c 

J0^i«2Ju 

M2tA«^ 

Jü2i42JM 

C02149JJ 
0022JJ^J 
00220Iww 

■ismiJJ 

c 
c 
c 

: 
c 
c 
50 
S7 

70 

ENTEA   SPECIFIED  ATTAIKUTF  OF   THIS  UNIT   Ivpf    INTO UNIT 
CAOJP CONSTAAHT   IF   THIS CONSTRAINT   IS  ALLOWFC   AT  ALL 
ICKPSM   •   1   OH   21     ANO  THIS UNIT   TYPE   IS   INTLUOfO   IN ONE 
OF   THE   T40  CHOJFS  OF   UNITS CONSTAAINEO 

if 
If 

(CRPSw.E0.2l 
(CKPSM.NE.U 

03 
G3 

TO 
TU 

50 
110 

TOTAL CONSAT  UNITS  VEASUS  TOTAL   SUPPORT UNITS 

:CCCCCCCCCCCCCCCCCCCCCCCC:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCffCCCCCCCCCC0022J>J- 
: t)b2«J»^0 
C U022C /wj 

00220AOO 
l>b<2wV^j 

MUIM 
0022 U^J 

002tl6Jj 
OOMlfwu 
06i21ftM 
MAÄltOÖ 
0022200»; 
OJ22210J 
00&^ä20J 
002223^^ 
Uu^22*0./ 
00222>J^ 
JU2226^J 
J02227wj 
iOAA^tOO 
Ö022290s> 
0U22J0JJ 

0022i2^J 
0024ii00 
0u42»4.>f 

INDEX 
CJ   TO 70 

USER  DEFINABLE   CROUPS 

MDFX   ■   1 
IF   ( IbRUUPdNDEXtll.EO.OI 
I«   •  DTfM II 
IF   I IX.EO.IGHOUP( INOEX.UI 
INDEX   ■   INDEX   »   1 
CO   TO   57 

CO   TO 110 

CO  TO 70 

ICX   >   ICMOUPMNOEX.ZI 
V»L   •  EFMIilCX-31 
IF   I ICX.EQ.ll        VAL   > 
IF   (ICX.E'J.21        V4L   - 
IF   IICX.EO.31        VAL   - 

STRNTHIN 
COSTM) 
1.0 
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      VAl   • 

IF   (VAULT.0.01 

•   V»L 

wr. 

10 

SO 

•tROMj  • •U'eMutiSltHK.tK.Ol«) 

N^ti ■ «ire 
CALL   ».I«IO 

CAll  MAfW«riVAll 

CONAAT  lOOJlC  OEVIATIOAt  IFACX AHSI   SnuCTUM 

If   Cn«B»T   400ULe   SNOATMILS  ARC  TO Of  MOOCLICi 
A «UM   TNAT  LMITS   TNf   AMOUNT  Of   SMOHTfAlL. 

NtOHl • NVAAl 
if  ICSSM .le.oi  co TO DO 
NIOMI • NANE<\|(M20l(HUI|5l»ILR.tLKI 
NM«   • CSTYMII .       .   _ _ 
CALL  AOMIO 
HHH  • PLUS 
CALL MATMATI  CS^ERIII   I 

IMTCRSFCT 

Mii*60j 

oei<<*iOrf 

MUMM 

caccccccccccccccccccccccc:ccccccccccacccccccccccccccccccccccccccccccc^<2«t^ 

MliiiiM 
ttUMM 
00«>iOu 
i>0ü>«M 
MU>MJ 
)MU*«0M 
MUifM 

00<2*<>Jw 
00«<<>1JJ 
MI4MM 
MU*Mw 
Oö22*«ürf 
oou*»o< 
0022**00 
MUAVM 
MII*Mw 
0022*90J 
MMIMM 

. 0d22710w 

Mtiriwo 
IF   SHORTFALLS ARE   TO  BE  MOOELEOt  CONSTRUCT   A  COLUMN VECTO«03^7<.JJ 
REFHESENTINS  SHORTFALLS OF   THIS UNIT  FROM   ITS  RHS  VALUE. ^22^CJ 
THE  COLUMN   INTERSECTS (MJECTIVE FUNCTION /TOEV/,   THE OJ2<7*JJ 

_             COiBAT  UNIT  ROW   WITH  A  ♦1.0,   ANO  THE   LINITINC  ROW WITH 00227/w^ 
A -1.0. üa22/«0w 

OWiilfOJ 
SO       IF   (CSSM  .LE.O)       CO  TO   120 t)b22d0w^ 

NVAR2 > NA*4EIMU(2SI,BLK<BLK|BLKI OOiiiiv* 
CALL COL ID 00*1*20* 
CALL BASIS(STR.NVAR1.NVAR2I                                                                                  _ 0b22i>3J^ 
NROrfl  - 0aNAME(7fll 0022d40w 
NROW2  ■ OnNAME(7.2) 00t/*30* 
HHH ■  PLUS Ju22J6ü^ 
VAL   ■   EFF(ltCSSW-3l O^ZZaUj 
IF   (CSSW  .tU.II        VAL   •   STRNTHIII   •  O.001 OO/iiHUJ 
IF   (CSSW  .E0.2I        VAL   •  COST«I> 0022A90U 
IF   (CSSM   .60.1)        V*L   •   1.0 MZZiCJj 
CALL  NATMRTIVALI 002241ÜJ 
NR0M1  >  NAHEINUUZIi 11,12,13) OOiZHbj 

IF   LONSFALLS  AR*   TO BE  MOOELEO, 
UNITS   THE   ANOUNT  OF   LONCFALL 

IF   «CLSM  .LE.O»       C3  T3   1B0 
NRnM2  ■  NAHEINUI21l,NUI2SI#BLRtBLKI 
NIX • CLTVFIII 
CALL  ROMIO 
NNN »PLUS   
CALL NATMRTI  CLFERIII   I 

INTERSECT   A   ROM   THAT 
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MMAf«  Htnf     'ONCfN 

C«ll   NUwMlt.OI 

MaN   •  ICC 
CAll   -»l-KKl.OI 

MUMJw 

üo <-<• <.^- 
MOOIUO.   CONSTIIICT   »   CUT N  v» ^ »n^.» iv^. 
n* THIS UNIT no* iis «MS «n«ic.   Ju«4j«jrf 

I.C.  «NO   IK   LMITINC  «(M  -IT* w-^iJ^. 

MtSMM 

Mut IM 
1)4 U«M 

• 0.001 Odotllrfj 

M«4iMJ 

MUlfM 
MiMMU 
MiiaiM 
M44ÜM 
NJMJfcl 

ccccccccccccccc:ccccc:cc:ccccccccccccccccccccccccccccccccccccccccccccccjj<i^>^ 

NEU   COMDtT   MODULE   TVP€ OUitit^j 
•MMW 

0 CONTINUE OC^iiOJi/ 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCOO/JlJü^ 

RETURN JJtiioO*, 
MMJIM 

IP     LONGPAllS   »■»»   TO  P{ 
RtPRfSCNTI^     LONCrUlS 
C0<«it«T   UNIT  RUri   MITM   «  • 
«     1.0. 

23   I' ICLSx .IC.3I   91 T1 10 
NVARi • NtlCINUlllliRLKiBLKttlKI 
CAll COII0 
CAll   RASISISTR.NVARI.MVARXI 

NRUM2   •  OANAN£|7i2i 
NNN • nus 
VAL   •  Emi.ClS'-)! 
IF   ICISH  .CO.II        VAl   ■   STRNTHII) 
tr ICLSM .-J.^I      V»I  ■ cosn i» 
IP   IClSi  .tu.II       VAl   •   1.0 
CAll  MATtfRTIVAU 
NROul  •  NANEINUtm.ll.lt.lll 
NROM7   •   PLK 
NXN ■  NEb 
CAll   NATMRTd.OI 
N«nM2.«  NAiEI^UI21l«NUI2SI»SlKtBUl 
CAll  NATMRTII.OI 

iwraonw! rwnnim 
CinCEN 

Bczmn 
C)J2i*uJü 

OO/J'tiij 

i)J2i*>>/j 

wOiitSwx 
00234VO,« 

6  JUNE   72 

FÜRTRAN   IV   SUSROUTINE   TO DETERMINE  IN  WHAT USER   SPECIFIED UNIT 
NIK/RATH  CONSTRAINT!Si   t   IF  ANV   i   COMBAT  OR   SUPPORT   UNIT 
TVPf  KJ  APPEARS 

COMMON  /DESCRP/STRNTHI 760».OTMITÖO».COSTITöOI 
CUMMIN   /HIX/UM(X$W.NMIXFS.M|XE$(100t3lfIH|XES(100l 
COMMON   /TMPMIX/MXINOfliyMIXl 101 
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«IMf«  turnt    ClM&f* 
e  _. 

■ Ml   HMIS 
IHIICI* Oil 

c 
c 
: 0MM«i.e  f iifimu  lOTHl   lO-xiiMCiiiON na-Bf» or  IHIS UNMKJ 
C 

IOTN   •   OI<«l«JI 

c 
: 
: 
c 

to 

10 
c 

«•AttCH «M««Vt   Mlirtt^llCS   Ttl  iff   IN WHAT  Mil  ttkCIMCAf ICNt 
M   IN»   IHIS    >.l!   IWMS.      STOHf   A<«v   «»»(»«»».C'S    Ik   INfMNfOlU 
**•*»    I I-'HI 101. SIVI   TMf   l«UN«r«     If   «IICS    IN 
-H|CH  TtllS   Jill   *PPf>n\   IN   VMUtlf   MINO. 

NIINO   •  0 
INOfl   ■ 0 
00   10     I   •   l.NNIlfS 
INOEf   •   INOft   •   I 
IF   IINllfSI INOMI.f3.0i       CO  tn  10 _ 
IF   IINIIISIIOMI.Mi.lOTNl        CO  TO  iO 
MIINO   •  IIINO   •   I 
MMNiI|H||PiiOI   •   I 
C3  TO  20 
CJNTINUC 

RETUMN 

Mini** 
<»0<»liJ 
OOtfliWw 

A9i »>•*•* 

Ouii*«^ 

002i**tfJ 
M^ialOw 

0024*«^ 

002ili0g 
«021 ro^ 
tM2il>^j 
002JI*»J 

 INO  
 SüII3JTIP«{ npm  

C                              COUCEN                                  *  JtME   11 OnittOJj 
C                   INIS   II  *  SuoaO'JIINf    SlteMOC«AM  MNICH   IS CALlfO CkCE  FRON JHütlJj 
C                 THE  MAIN  KJJIINf   FWCEN   TO CINfMATE   THE   19CICAL   SUf--AMI« iiifUlj 
C                 UF COLUMN  VECT.I4S   THAT   RFFKESENT   THE   SUFFOKT  UNITS  OF  A  FORCE 002i«Mu 
C                 WnEL. QjttHM* 

COMMON  /ACC/ACC<SM.NACCRtACCRCT|790ltlNOACClINNACC(20i2I.AClAR(2»IM2i«»W4 
COMMON   /AL>HA/NlillSI 002Jtf»i)J 
COKHON   /ItET/STR.LCL M2i«T0J 
CONNON  /0CSCAP/ST«NTHITk0I.OTM|7«3liCOST(760l 0a2»»»0j 
COMMON  /OtviAT/CSS'tCLSUtSRSSM.SRLSM.SFSSH.SFLSM 002i«MJ 
COMMON  /CKiUF/GRfSW.CRO'lFOAOItlCMOUFdAOtZi JJ*i»JjJ 
CCMM3N   /M|i(/UMI(SMtNM|K«S.MI«ESI130iSltlM|KfSIIOOI 032141^0 
COMMON   /NAMES/>IVARltNVAN2«NROUllNROH2tNNKfNNN 002i«2u«) 
C'IMHON   /NCON/NCIiNlbOltRFSCONUI                                                       _.     ..._.. dO*J«iJJ 
COMMON   /0BJS/0BN»MEI    T,2l,NO^J Jj^iV^jj 
COMMfiK  /REOMC/CüEM SCOOI.KJCOFFISCCOIiNANtfNBN/ 002i«>0^ 
CO^MJN   /ME^TOL/TILXSW.TOLSIZSlOtSltNTULSiALRTYF JstUbJj 
COMMON  /RESOLU/NCUMM.NSUPRTtNFRAM.NFRANU JUtH'stJ 
COMMON   /SIGN/NES.fLUStZFRUfRlRtFREf 002iV«Uu 
COMMON  /SSL/SOVTVF|T001.SRSFER(703ifSRLFERITOOI.SFSFER(700l» J02iV40j 

•                            SFLFEAITMI WU24J0w^ 
COMMON  /TNFHK/MXIN0.IIMNIXI10I 002«010J 

C jui*Jtjj 
INTECER  ACCRSWtACGRCT OJit^iJj 
MTECER MPU OOtiU-o* 
INTEGER NEC.PLUS. ZERO,BLK,FREE                                              .......     . 002*J»JJ 
INTECER  STR.LCL OO^WOJJ 
INTEGER OBNANE 002407UU 
INTEGER   TÜLRSM &02Ad«wJ 
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•ICNM« MAM    C(K&CV 
IMTlCf«   *ltfTV».«(K9*l 
IMUU«   OM 
IHTfCf« CSSMtClW.saSSM.taLiH.ystH.VitM 
MTECti vom» 
•Ml    MIIIS 

I» TNttr *«f HI sur^nar UHITS IN «MIS Nanti.tfftiRk CONTVOI 

If    ISS.iPM.U.Ot 
iroiNi • tksi • i 

■fTüttm 

Mr CCX'JXM vccTO« is &i««m»Tio to» MCM or NSU#«T SU^^O«? UNIT 

»»MS 

0)   19 
IJINO 

I   •   ItHSi»«» 

THC ntN **•(* or THIS 

10 

N40MI 
M0W2 
HHH   • 

C 
C 

062«a«dM 

00tf4«ivU 

Mssro to*«AfAi 

tfO^«iVV>J 

l)Utf«4<0u 
INIE«   THIS :Olü«««|  INTO  THf   LIST   Of   MOOCl  COIUNNS  »V   » CHLdw^««Mrf 

*OV«ilCfO START   «»SIS   »V  A CALL  wJ2*««J< 

M,Litf««>/<^ 

IIM%*lM 

INTC   ALTfHNATIVC   J^^-c^ 

^MErA«f THT nir.irs or 
Surro«T  UNIT  TVM 
rOK  USf    IN   «UM  «MO  COLUMN   NAMfS. 

II   •   I   •  NCOM«T 
CALL   5KKS0CiniM||ltflltllilll 

CIMIAAIE Tnr N»M( or THIS COLUMN vfCTOt Dv 2 CALLS 
ruNCTIÜN NAMf TO CONCATINAT» * CHAMACTIMS NHlCH ARI 
AS CALLI*««  MMNirttf« 

NVAHI   •  NAiriMUUAI.II,12.111 
NVA«2   •   «L« 

TO SMAUJTINI  CULIO. 

CALL  COL 10 

INIE«   THIS  CdlUMN   INTO  THf 
TO SiMROUllNr   AASIS. 

CALL  •ASISIST«.NVA«|.^VAR2I 

INIE«   THT   STAfHGTH Or    THIS   SU"0«T UNIT     INTO   «LTENNATIVf 
OttJEdlvr  rUHCIION /irSTRN/  »V  A CALL   TO ruNCTIIN NAMr  TO 
ro«M  THE  OAJFCTIVC  ruNTTION N1M(,«N0  A CALL   TC   SUtt«OUT|NE 
NAIHNI    II   44111    THE   MAThll COCrriCIENT. 

THIS UHJCCTIVE   ruNTTION   IS   THf   SUM Or   THf   STUENCTHS   0» 
CUMrtAT   MUtlLtS   AND   iuPPdRT  UNITS   INA   ru«CE. 
THE  r.JEfriCIFNT   IS  SCALED  IN   1000S. 

■  UdilMEIUll 
•  0a^AMC(lt2) 
nus 

CALL  M4TM4TISTRNTHIII I/10C0.I 

ENTE«   IHC   ST«ENCTH Or   THIS  SurrORT UNIT 
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c 
: 
c 
c 
c 

HAmt     CUS&fS 
OljfCilvf *js:u it /TSS»*/ 

TMis a«jccrivr »U-^IIOS is 
suf»n«t j*irt    IN A xwci. 
iNf  COfM|Cir<ll   IS  SCALIO   I«. noov. 

c 
c 
: 
c 
c 
c 

c 
c 
c 
c 
c 
c 

c 
c 

c 
: 
: 
c 
c 
c 
c 
e • 
: 
c 

: 
: 
c 
i» 

MQtfl   ■  OMMflltll 
man«! • OM4<ifii,2i 
C4U   •UI»«flitMtH(|« l/ICOO.I 

CNff«   TNT  COST   Of 
otjccrivc fMH'.unH 

THIS   SUPPORT  •MIT 
/TKOST/  »V f »US 

THIS OVilCrivf   f ir.'.HT.   SU«S  THf   CUST 0» 
NOOUirS   «113  SiK^Otl   «MITS   IS   A  FMCI. 

INK)   AlTfANATIVf 
TO HAPf   »S)   NATtfAT. 

All  CC*«*AT 

NtOMl • OtttlEU.ll 
•I4UMI • 0«NA«I(I«,2I 
CUl   NATMTIC3ST(II 15 

INTO  AlTMNATIVf 
TO  NAMf   AN)   MATMAT. 

»Nff«   THT  C'JST   Of   THIS  SUWIM  UNIT 
OIJfCTIVf  fjstins   /TSCOST/  •» CAllt 

THIS OAJtCTIVl   ruMCTin«!   SUMS   iMf   COST  Of  All  SJ^^O«! 
UNITS S   IN  A  »0<Cf. 

NROMl 
WAOM; 

OMANfU.ll 
QAMA^fUitl 

CAll   MATtMTICOSTIII ti 

VJPP.MT   UNIT     MAS   A  »OStTIVf   «f OUI*f Nf NT . 
THIS   SU^^OAT  UNIT   TVM-11       »0« 
4  "0911 ROM '0*  fACH  SU^WMT  UNIT   TVM 
>'    t <f   NUNfA   (J*NCINAT|    ii»   fACH  SUMROAT   UNIT 

USf    IN   THf   ROW  NAM|.NAl«tRO«IO   AM)   NATtfRT 

ARi 

CMl « JJS»«U. l»')lsl.i»Ti, jii 
if   IIMl.NI.OTNIIll.ANI.IJINO.fO.lt 
if  nm.Mf.O»>«MIII     oo TO }» 

Mi« 7 Id. 

M<*T«JJ 
Ow«T««*j 

ii««%TAtfrf 

M«*79w4 
M^AO«M 

OU/«RAWw 
MM«*** 
Jw<«*>4rf 
rf)i«A»64 
rfdi4«/rf- 

Jgi««A<)tf 
AR^i««r^ 

M<««ROJ 
tMiA««J4 
— OJJJJ 

J»JOMrf 
00tf>W«0w 

If 

1» 
: 

MHICH THIS 
IINCIUOIN; 

INTIRSfCT 
IMf   DIGITS 
»R(»AR(0 fOA 
AM   CAllfO. 

TMf   TfPIS 0»   All   TMCSr  ROHS   IS   Mr   SAX  ANO   IS  VARIAMI. 
IT   IS  USUAllT  /list   THAN  OR   fOUfl/ OR  fOJU/   il.l.t 
/AT HAST   AS HANV/  0«   /iRACTl«  AS   MANY/   SURKAT   UNITS 
AS   SRICMirO •»   AHOCATION  RUlfS.   M)4fVfR,   Nf  HATTft «HAT 
THf TfFf srrcirifo s» VARIARI» AiRTvr, IT IS /COUAI/ ir 
ANT  OIVIATIONS   441   TO  N   -OOflfO.    THf   MTR|I   C •(»riCIINlV 

POSITlVf  RIOJMf«INTS  HCirt   »n«   fMf  COffriCIINT   IN  fM| 
ROw  VICTOR  COtltSRONOINC   TU  THIS   SuR»ORT  UNIT-l-lh MHfCH 
CASI   IT   IS  ->.C   •   ROSITIvr  RfOulRfHfNTlHlRf   TH   RIOUlRrHfNT^iSJR9J 
IS ASStiNfO   I)  »f   IfSS   THAN  1.01. «Ml»tf«^ 

CO  TO O OüRiMJ 

MI»lWrf 

IJINO   •   I j,.».»-- 
Mi» I TO« 

j»i i*4i*iCu« 
Mi»« l<t* 

WrfiSiAw« 

.Jl 
i  •  RJMTIJII 
ir   III .fO. 
ca TO J« 
j • II 
J«   • DTNIIII 
CAll   §4«)0ilJi.Jl. J/, 

N«Oi«l   •   NANfMUIiil.Jl.Jt.JII 
NR0M2   •   Al« 
NN«   •   AIRTTR 
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<(• 

15 

4» 

C 
»0 

: 
: 
c 

: 
c 
: 
: 
: 
: 
c 
: - • 
c 
c 
c 
c 
c 

»0 

KM   «AMI     C(M&r«l 
I»   IMSW.6(.l.M.VUt«.CC.I.(M.»riSM.U.I.(*.V»ll«.Cf.ti   •Ml**l« 
cm tjrfi) 
i»  in .fa.ji     co to i» 

m • corn IPOMM 
»J to «o 

I»   IIJlN9.fO.ll       (*1  tO   *» 
VM   •   1.0 
C) to •■» 
M  iCiir>ii»oiiti.ci.i.oi 
V4i   ■   1.0  •  COf'II^JIMI' 

to  to ♦*« 

Ctii    HttlMtlVAll 
i' iu .ig.i.Mo.iJiwi.fo.oi     60 to i« 

I»  tXfa4*CI I« AtlOnfO I« 6fkf««l on «comaM'^tt PC* 
Vui* '   l    /.I'i   h>   (       «if   «ODtHfi   **. '  •»   SUMO«!    '-.Hi 

ion isoi.njii *iiiic«ti04 «uif corrMCimm 
n K>    m    ■    ||    ,    i'.-i    If    I«   M4tlCUit«   lUMfl    »St'/l»    ü»f.» 
oiviAii ii is 4U'i««n fom MIS »fwuiaiMftit 
COun»   tNIS  St»»*!!«!  unit 

Cnnj** VfCtO« to  |  na « COIUMKIS «f ^•»M'.MS,  »4il«ja 
Ol.i»ii    .<\i.   I«    I   •   J  «M I   •TO'iMfi «0  Jt«0  i uf•»•»«( 
MV M uiif«4tfe »«• tMis ei4on«iti cocttiniht. IMIS 

CwS-.  m J.   |$ Of  4     l.r CM'MCirftt 
I« 4  Vi»ICI»i  mom  »0«,   tMf  «i»»»   n*   tMIS  •  •   IOff«t|P|fS 
tNf   CUMICKDI   ON   MICH   tQlf«tt«r|   |t   «llOWID  0*  USIMC 
tMf    |   4I«>   i   1RI<I«>4S.    tNf   *-CH4«*Ctl«   ilH|t   (•«   »Ml    Slff 
U    !■.«    «1«   MO*    '•  »M|«| li    |Mt   UU    II»   OtH   V/«»MV   Nf«f. 
tMt  C0(»»KI(N>   IS CIMMtir   rv ;4ilS   tO «iKitlMS Il4«f, 
4OMI0   * .1   -«U.«! . 

I'll,I • K -l<t • I 
IP   lt9i4S«.N*.li       60  tO   |» 
03  1*0     1*011   •   I.HlOlS 
C*ll    • J/S»«!.1. IH^  •.HI. Jill 
IP iiPti.m.ifi.n«.ji.*».jiii     at to IM 
IP itoisiiwf«.ii.ii.o.>.4iio.tais(i«ofI.II.II.O.OI 

mnml  • <a«MII«ll(II.VilMII 
K-   J-.1    •   -«-M J|.>/. M.»,M 111 I 
si«   • PlWt 
C411  «OtflO 
«n* • «if« 
C411   MIMtll.OI 

CtOtlOM 
CO  to 1» 

CO TO  I« 

cccccccccccicccrcccc'.ccccccctccccccccccfcucccccccccccccccccccccccrcccr 

IP (Mit mtt s*fciPiC4tin*ii »t» 4iiaMio m tms »ooffi ft 
441.4M3   I«   t4lS   S-rrO«t   (Mil      4PM4«S   I«  (Ml   (•   ")«l   «HtS 

OW/S^tWtf 

00tf*«AJw 

JO^>«to^^ 

00<>*«>^ 

Mitf»tfOw 
>-.>>!.- 

Jj.> >/.. 

0tf4>>fWrf 

jM4*4Mwrf 

VOi9m%4* 
«MO/tfO» 

ee/>titftf 

OMorr^ 

--.-./»-. 

MvtffOltl« 
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_   . COM»IC r««is sur»i«r uwir   COLUWI VCCTO« ro rM<r ITMOSH 
CtKJHX   VfCT3«ISI   *Cr«CSr«in«l6  TMf   Nlllftl  IV  «     -1.0 
cocrnciCNr IN nxi ni *, «i  conline «OMI noiii. 

I»   NO   UNIT 
MCflMi 

if iuMiis«.<«i.ii     en ro »o 

■!«rs  4M  AtLOtfCO AT  »ll.S«!^  TMIS 

cm IMMIISIIII 

OM'JXlsf    IN  M).    NANV UNir   N|l|t   TfIS   UiPPOHI 
imr    Mfftts IVAMMHC •«•••.ni,mo i» TMIS IS 
C. •m*   Las  O.THf   UOUCNCf   NUNtffiltl   or   TH»? 
ITMOSCI   -IMS  ISTOMO  I«  M««V   flfNIII. 

If   THIS   SUWMT  UNIT     00»$   NOT  IPHH   IN AWV 
NI«  SMCIMCAMONStS«!»   THIS  SfCTICk. 

I»   (NIINO.EO.OI       CO TO  »0 

CCNCMTf   A     -1.0     COCMICifNT   IN A C0>iniN6 
M* 90*  l*CH  n»   TMT  HI|N0 ONIT  MllfS   IN MNICM 
THIS  Sli^O«T   UNIT     AMMaS.     TMf  COuniNC «CMS 
AM   TV»!   >   «NO MC   IDENTIMfr  »V  TNf  SfOHTNCe 
NUmir«   Of   TMf   Nil  «NO   TNC   |NTt«NU   ID  NUM«f« 
UJ  NO.   ■   l*NCOM«TI   0»   THIS   iUPPOni UNIT. 

50 
: 
c 

03  90    J   •   liNVINO 

CAll  •RK)06(IIN«(|IUI,J|,J2.JSI 

N«0M1  >  MMtlNVIttl«iltJt«41l 
N«0M2  •  NANCINUIDMItlftlSt 
NNI • «IK 
CALL «OMIO 
NMU • NIC 
C«LL  HATMNTIl.OI 

CONTINUf 

***>•*** 
«Mi>«*d> 

0wi>««^ 

<K*2>v«w> 

J02>%M^ 

«NU»./.).) 

«J/Crf»«w 

0«" '• J * j J 

OW*UM 

00<*liOJ 

0W»1»<M 
9W«ir^ 
UW««i«^ 
0C'/*|V04 

M2*I20J 

cccccccccccccccc:ccccccccccc:cccccccccccccccccccrcccccccccccccccr;cccccc^^/>rfw 
c 
c 

: 
c 
c 

c 
«0 WOMI 

tin*! 
CALL 
NNI   • 
CALL 
NUN  • 
CALL 

INTf«SfCT   NOOfl   *0M   /TfSTaL/.MNlCN  PltCfS   AA U»M«  IMM 
CONSTAAINT  ON  TNf   TOTAL   STMfNCTN  Of   COMSAT  NOCULIS  »NO 
iitPPOnl   UNITS   IN  A  fO«Cf.T..f   NATRI« COCVICIINT   IS  TM( 
ST«eNCTH Or   THIS   iU^O»!   ir.lt     ANO   IS  ^OSITlVf.THf  TVM   Oß 
«OM   /TPSTRL/   IS   «.«OUTINfS NAHf.ROMlO  ANO NATllAT   A«( 
THf   COfMICKNT   IS  SCAitO   IN   IOOOS. 

■  NANfINUI2«!«NUI t SI .NUI2«l.NUIt«!I 
•  NANCINUIZTItNUIZH.tLK.BL«! 

fiASISILCL«N«0«l|.N«')<l2} 
«CSCONIII 

«0410 
nus 

NAIMATISMNTHII« i/icee.i 

004*tf«0w 

0J2*«Ma 

M2«»*^ 
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«{•»Mt« 
c 
* 
c 
c 
: 
c 

H*<*t      COMitN 

imrMsECT «JOfi «on /rssrai/,WHICH 
CMSrailNT   r.   IM    Iii4i   STMNCM   )* 
fo«:».i><   NjT-n c TMCifNT  is  »Mf 

fl«CfS  »N  iiP^f«  LMir    iOZms^J 
SJMOIIT   UM IS     IN A jjtü-jjv 
Sixfs.iH  cf   THIS   S'jpprujj^u,,^^ 

wnwi 
M.J..' 

CUL 
NX«   • 
cm 
CAU 

UNIT        «10  IS »üSITItfF.THt   'vc   Of   «Ori /TSSTRL/ 
•auriNCS •.»••'.ti^in «mo N«iMti AKC CAUEO. 

int cJE^ricifxr is scAiio IN mn. 

•   K*<f(Nii|.'«5|,».ut »1I.NU(.«i.SllC?<»M 
!   •   '.»«> I  .    I     ?.. .J( .il.-.lk.e.M 
»ASISILU t'«-(vjM|,N«nM2l 

>  HtSCJNI11 

MIMritTMiriMM 

IS 

l/l'»00.l 
c 
: • 
c 
c 
c 
c 

iNTCitseCT 
cuN<r<«iur 
UNITS   IN A   nKCC.Tttf 
SUPPO«T   U*|T     ANO   |S 

>«l(Xl   »Jw   mCSTL/.MHICH  Pl*CES   AN  lirPt«   LMIT 
OM  THf   T0r«l   COST   OF   CO-BAT   MOOUlfS  «NO SU^CMT 

H#tH|«  COCFMCIENT   IS  TMC CCST  OF   rNISMMM^ 
POSITItff.THr   rrPf   OF  «OM  /IFCSTL/   IS   'UW^üJVJ- 

00/w>lUw 

MUUriMt-S  N«<<EfK04lO «NP   NATWIir   *f>t   ULLFO. 

:cc 

0U^»bU()W 

0C2«A*^w 

0w2«70J4 

•0l*f%uu 

Mi»fTU4 

d02*«U0j 

:cccccccccccccccccccccccccccccccccccc:ccccccccccrccccccccccccccccccccdd<w*<j^ 

Ju2»*Suw 
rf02»a*ww 

Mi«9Mw 

MJft%NM 

J02*V»Uv/ 
M<»«?4u 

MOWl   •  Nt<ieiM<JI2«I.NUIlSltNUI12ltNU(2ai» 
N«nM2  •   NAtFIMU(2«liNUl2ll«RLKt»lKl 
C»li   «ASmiCl.'M04l.NRQM2l 
HH*   •   «fSCUNI4l 
CALl   ROrflO 
CAii NATM«n:jsn i« ii 

INTCRSCCT   M3nFi   ROw  /TSCSTl/.WHICH ALICES  *N UPFFR LMIT 
CÜ>lSTUINT  OM  THF   TOTAL  COST   HF   SUF^ORT  UNITS     IN A  FOitCE. 
THE   M4i. ix  COEFFICIENT   IS  THE  COST   OF   THIS  SUFFUKT UNIT 
ANO   IS  P'lSIMVl.HnuTINFS  NANEtNOMlO AND  NATMRT   ARE CALLEO. 

NROMl   •  NANEr<J(29I.Nli|28t.NUI12ltNUI2tM 
NRCIM2  ■  MNEtNOI2«liNUI2n«RLK<»LK| 
CALL  •ASISIL6L.NR')MU««KnM2l 
NMI  •   RESCUNIAI 
CALL   »0410 
CALL  MATMRTIC3STIII II 

IF   THIS   tUFFTRT  UNIT   IS   INClUOfO   IN   ANV  ACCRECATES   (MHICH 
FUR   ERAN^LC   NAT COARESFMNO   TO FUNCTIONAL  ARES  OF   SUFFORT) 
ENTE«   ITS  UNIT   STRENCTH ANO COST   INTO  AOCRICATE   STRENGTH  ANO 
COST  ROWS.   THE   NAME   ANO  TVPE  OF   THF   RObS  IS   /ARI/tLE  B» 
AO&RECATC. 

IF   UCCRSw.Nf.:•       SO  TO  200 
CALL   INACCI   OTMIIII   I 
IF   IINOAM.EO.JI       GO  TO  200 
03  210     J  •   ItINOA6S 
Jl   •   MASRI    INNAV.IJ. Il.l   I 
J2  •  NA*«!    MNt'.ulJ.tl.2   I 
N40WI   •   NANCIJ1,J2.NUI2RI.NUI2«IC 
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NENBM   VANE 

210 
C 
c 

CONCEN 
NMEMUmifSLK.nLKiSLKl 

C4LL   BASISILCLtNRüMltN«0W2l 
VMM   ■   M*SK(INN4CG(J,2».1I 
C4LL  ROW 10 
HHH  '  PLUS 
CALL  NATHRTt   STRNTHlIX1/1000.0  > 
NROMl   ■   NAHE(JltJ2iNU(12lfNU(2ail 
NROW2  •   NAiEMÜlZflt^LK.BLK.nLKI 
CALL  BASISILGL»-4«nwiiN4nw2) 
HHK  *  NASK(IVM«jCIJt2li2l 
CALL  ROMIO 
CALL  NATHftn   COSrtlxi   ) 
CONTINUE 

002OV90) 
002700CÜ 
0027010^ 
O02702Ü0 

J027«>4ö^ 

002706ÜU 
0027w700 
00«707iJ 
00270800 
00270900 
00Ä710JU 
00271100 
Uu27l4!00 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC0027U00 
c 
c 
c 

c 
c 
200 

c 
c 
c 

c 
c 
c 
• 0 
• 9 

100 

SNTE«   SPECIFIED  ATTRIBUTE   OF   THIS   UNIT  TYPE   INTO UNIT 
CROUP CONSTRAINT   IF   THIS CONSTRAINT   IS  ALLOWED  AT ALL 
(CRPSW   -   1  OR 21     AND  THIS UNIT  TYPE  IS   INCLUDED   IN ONE 
OF   THE   TWO  CROUPS OF  UNITS CONSTRAINED 

IF 
IF 

I6RPSM.EQ.2I 
(6RPSW.NE.il 

60 TO  «0 
CO TO  110 

TOTAL  COMBAT UNITS  VERSUS  TOTAL   SUPPORT UNITS 

INDEX • 2 
60  TO 100 

USER  DEFINABLE   CROUPS 

INDEX  •   1 
IF   UCROUPI INDEX.II.EU.OI 
IRK  ■ OTMIIII 
IF   IIIX.EO.IOROUPdNOEX.lil 
INDEX  ■   INDEX   •   1 
CO   TO «9 

CO TO 110 

CO TO 100 

16«  ■   I6R0UP|IN9E«t2l 
IF   IICK.6E.AI       60 TO 110 
VAL   •  STRNTHlIX) 
IF   IICX.E0.2I        VAL   • COSTIIX) 
IF   (ICX.EO.B)        VAL   • 1.0 
VAL   ■  CROUPIINDEX)  •  VAL 
NNN  ■ NEC 
IF   IVAL.CE.O.O)       NNN  •  PLUS 
VAL   •  ABSIVAL) .   .    ...    .   _ 

NR0W1  •  NANEINUIl6)fNUI27).NU(2«ltNUOOII 
N<nw2  ■  NANE(NU(29).bLK<BLKfBLK) 
CALL  •ASISIL6LtNRnwi(NRnw2l 
HS*   •  NEC 
CALL  ROW ID ......... 
CALL NATWRTIVAL) 

0027140J 
00^7IdOO 

.Ou27itoOw 
0J27W00 
00271800 
00271900 
002720J0 
00272100 
00272200 
00272300 
00272400 
30272S0J 
0027260o 
002727JO 
00272800 
00272900 
00273000 
00273100 
00273200 
00273300 
00^73400 
0J2735JO 
004(73600 
00273 700 
00273B00 
00273900 
00^74*000 
0027410^ 
0027420J 
00274300 
00274*0J 
00274>0o 
00274*00 
002 7*7— 
00274800 
002 7490O 
0027»00^ 
002791JJ 
002732WO 
Ow279)0o 
00279400 
0027»»00 

2ki) 



HEMflfR  NAME     CUNCEN 
:ccccccccccccccccccccccccccc:ccccccr,ccccccccccccccccccccc 
r 

c 
C        GENERATE STKUCTO'tE FOK SUP.'ORT UNIT DEVIATIONS f 
: AS DEriMEO nr ALLOIATION KULESI ANO FKCH TARGETS 
C RMS   VALUES.   THIS   LATTER   TYPC   OF   DEVIARION   IS   CAL 

DEVIATION. C 
c 
c 
c 
no 

c 
c 

150 

c 
c 
c 
160 

c 
c 
c 
165 

C 
c 
c 
1T0 

LIMIT   Kurt   FOR   KEOUIREMENTS   SHORTF-ALLS 

NR0W1   ■   NVArtl 
IF   (SRSSW.LE.O)        GO   TO   ISO 
NRnw2   *   NftMEnu(?7»iNU(28l,NUI25)tBLK) 
NNX   ■   MASK!   SDVIYFMI ),1    ) 
CALL   ROWIÜ 
NNN   =   PLUS 
CALL   MATWRTI   SRSPERdl    ) 

LIMIT   ROW   FOR   REQUIREMENTS  LONGFALLS 

IF    ISRLSM.LE.OI        GO   TO   160 
NROM2   =   NA'iEIMü(27l,NU( 2n,NUt25l,f)LK) 
NNX « MASKI SDVTYP{II,2 ) 
CALL ROHIO 
NNN - PLUS 
CALL MATWKTI SRLPERdi I 

ROW THE RHS VALUE OF WHICH IS THE TARGET 

IF   (SFSSW.LE.O.AND.SFLSW.LE.OI       CO   TO   165 
NH3W2   «   NAMEINUI l&I.UK.BLK.BLK) 
NNX   ■   DLK 
CALL   ROWID 
NNN   -   PLUS 
CALL   MATWRTIl.OI 

LIMIT   ROW   FOR FORCE   SHORTFALLS 

IF   (SFSSW.LE.OI        CO  Tl   170 
NK0W2   ■  NAMEHUI 15liNU(28)iNU(25)fBLKI 
CALL   BASIS(LCL,NROvn,NR0W2) 
NNX   ■   MASK«   S3VTYPII».3   I 
CALL   Kn,4IO 
N^N   -   PLUS 
CALL   MATMRTI   SFSPERIII    I 

LIMIT   BOW   FOR   FORCE   LONGFALLS 

IF   (SFLSW.LE.O)        GO  TO   1R0 
N^0W2   ■   NAME(>IU( l'>I.NUl21)tNU(?5)f9LKI 
IF   ISFSSW.LE.O»        CALL   BASISILGLfNROWl.NR0W2I 
NNX   -   MASK«    S3VTYPII 1,4    I 
CALL   ROM 10 
NNN   •   PLUS 
CALL   MATWRTI   SFLPFRIII    > 

REQUIREMENTS   SHORTFALL COLUMN  VECTOR 

CCCCCCCCCCCCCCCD02/5aOJ 
002757uO 
UU27ä<ijj 

RC" RFaUIREMENTJüi:7j9jJ 
AS   DEFINED  RY   Oü^/üüUü 

LEO   FORCE JOZIOIOJ 
0027o200 
00<!7biUU 
0027ö40o 
Ou27btiOO 
J0276O0J 
JJ^7b7JO 
00^:76 JJJ 
3027bVOu 
JÜ2770Jü 
0027710U 
CO27720w 

OÜ277iOu 
002774UJ 
0J2/790J 

d02776da 
0J27770J 

00277000 
OU^7 79UO 
Oii27ö00o 
00270100 
00^7J20o 
90^7a30w 
Ü027d400 
002/650J 

0027(1600 
0027d700 
UU2 7ddüo 

0027V00O 
0ü274iüu 
00274200 
00<:79300 
O02/V40o 
O027V50ü 
O0279tiOJ 
002797ÜO 
J0279«0o 
00279VOJ 
002düOo>. 
OO260100 
0020020.» 
U02a03uo 
Ü028040w 
jo^aoioj 
OW2öJOOJ 
002dwi7U0 
OU^OOOOJ 
uO2d09t<0 

0u2dilo0 
Oti2al2U0 
OO^tflJOJ 

2Ul 



HEMOER  NAME     CONCEN 
180 

220 
C 
C 
C 
120 

IF   (SRSSW.LE.3.0R.SRSSM.GE.4)       CO TO 
NV*R2   -   NAMEIXUI27).NUI28i.BLKtBLKI 
CAM   COL 10 
CALL   BASISISTR.NVAKl.NVARZt 
N/tOWl   ■  ORNAME(7ili 
NROWZ - OBNAME(7(2l 
N\N » PLUS 
VAL   «   STRNTH(IX»»   0.001 
IF   (SR&SW.EQ.2I        VAL   -  CUST(I XI 
IF   (SRSSW.fQ.3)        VAL   -   1.0 
CALL   HATWKTIVALI 
NROWl   «   NAME(NU(?8»,II,12,13) 
NRnW2   «   BL< 
NNN  -   NEC 
CALL   MATHRTI1.0I 
NK0M2  -   NAHEINUI27i,NU(28l,NU(2SI,BLK) 
CALL   HATHRTIl.OI 
IF   (ACGRSw.Nr.il        GO  TO  120 
IF   (IN0AGG.E3.0)        GO  TO   120 
00   220     J   ■   ItINÜAGG 
Jl   -   MASK!   INNAGS(Jtl),l   I 
J2  >  MASK!    INNAGG(J.1>|2   ) 
NROWl   -   NAME(Jl,J2fNU(28),NU(29n 
MR0W2 - NAHC(NU(27ttNU( 27),NUI13)<BLK) 
CALL BASISILGLtNRüWltNR0W2) 
NNX ■ FREE 
CALL ROWIO 
NNN * NEC 
CALL  MATWRTI   STRNTHIIXI/1000.0   I 
NROWl   ■  NA^E(Jl,J2tNU(12),NU(28n 
NR0W2  -   NÄME(NU(29),NU(27),NU(13»,BLK) 
CALL   BASIS(LGLiNKOWltNR0W2) 
CALL  ROWIO 
CALL MATWRTI CUSTIIXI I 
CONTINUE 

REQUIREMENTS     LONGFALL COLUMN 

IF   (SRLSW.LF.O.OR.SRLSW.CE.M       GO TO 
NVAR2   -   NA1E(NU(27I,NU(21),BLK,BLK) 
CALL  COL ID 
CALL   BASISISrR,NVARl(NVAM2) 
NRUW1 ■ ÜBNA*EI7,lt 
NR0W2 - OBNAKE(7.2) 
NNN ■ PLUS 
VAL   ■   STRNTHIIXI*   0.001 
IF   ISRLSW.EQ.2I        V«L   ■  COST!I XI 
IF   (SRLSW.EO.ll        VAL   -   1.0 
CALL MATWRTIVALI 
NROWl   -  NAHEINUI2BI.il.12,131 
NR0W2 * BLK 
NNN ■ PLUS 
CALL   MATMRTU.OI 
NR0W2  *  NAHE(MUI27I.NU(21I.NU(29ltBLKI 
NMN  •   NEC 
CALL   HATMRTIl.OI 
IP   «ACOHSw.Nfc.il        CO   TO   ISO 
IF   IINOACC.EO.OI       CO  TO  130 

120 ooaaitoo 
J028l3dw 
OOZüibjj 
0026170^ 
00281(100 
JC2öi9J- 

JCi2a21Ju 
J0i:8220w 
00282JCw 

OO^tt2dOw 
002<t^60v 
J02<J270v 
00<.«>2a^v 

00283000 

002di^Uu 
0028330: 
002di<»0^ 
ÜU^6iML 
00283o0v 
0026370J 
OO^diSOL 
0028390» 
O028'>000 
0028410^ 
002b<t20i, 
0y2d«»30w 
002tf4<>0» 
0028*90w 
0028*60« 
0026<r70w 
002tt-t80w 
0o2d490u 
0028900«, 
0C28S10C 
OW*852UJ 
(/02e»330« 
0Ci2d9<»0o 
00263500 
OOÄdiuOw 
Üü^d370u 
OOiöad^w 
0024390^ 
UU28»ÜUu 
0028ulü- 

0C2a«30b 
002«a<>l>w 
002*350.. 
C-J2ÖJ6ÜU 
0C28»7SM 

0w2da80o 
JO2«»V0M 

Ow2*710v 

2U2 



MEMBER MHE     CONCFN 
DU   ?yo     J   >   li INOACG 
Jl   ■   MASK(    INNAGG(Jtl)f1    I 
J2   ■   HASKC    INNtOGU.n,?   I 
HiOVtl   ■   NAHE(Jl,J2,NUt ?P|,NU(?9|| 
N<aw?   -■   NA1E(NU(2M.NU(27)INU(13)IBLK) 
CALL   BASISILGL.NKUWl.NRCIWZ) 
NNX   «   FREE 
CALL   ROMIP 
NNM   «   PLUS 
CALL   MATWKr(    STKNTHI IXI/1000.0   I 
NRll.n   =   NAMf(JlfJ2tNU(12>tNUI2SII 
NROW2   «   NAME(^lM29SNU(27),NU(13»,BLK) 
CALL   BASIS(LGLtNROWltNROM2) 
CALL   ROWIl) 
CALL   MAIWKTI   COSTdXI    ) 
CONTINUE 2 30 

C 
C 
C 
130 

2^0 
C 
C 
c 

FORCE   SHORTFALL   COLUMN  VECTOR 

IF   (SFSSW.LE.O.UR.SFSSW.CE.*)       GO  TO 
NVAK2   -   NAME(NU(15iiNU(28).9LK,BLKI 
CALL  COL ID 
CALL   aASIS(STR.NVARl,NVAR2l 
NROWi   ■   ObNAMEIT.ll 
NROW2   -   üeMAME(7,2l 
NNN   »   PLUS 
VAL   «   STRNTM(IXI*   0.001 
IF   (SFSSW.E0.2i       VAL   -  COSTdXI 
IF   (SFSSw.ro.3»       VAL   >   1.0 
CALL   MATWRKVIL) 
NROril   -   NftME(Nü(28l,11,12,131 
NR0W2   ■   NAHf(NU(ISlfbLK.BLK.BLK) 
NNN  •   PLUS 
CALL   MATWKTU.OI 
NR0H2   •   NAME(NU(15»,NU(28).NUI25),flLXI 
NNN  «   NEG 
CALL   MATWRT'1.0) 
IF   (ACCKSW. ^.11        CO   TO   140 
IF   (IN0AGG.E3.3I       30  TO   140 
03   240     J   «   liINDAGG 
Jl   -   MASK«    IMN»UO(J,n,l    I 
J2   -   MASKI    INNAGGIJ.11.2   I 
NROMl   ■   NA-lf ( J1,J2,NII( 2a),NU«2<,n 
NR0W2   ■   NAME(MUI27I.NU< laiiNUIUItHKI 
CALL   BASISILGL.NRawl.NR1W2) 
NNX   ■   FREE 
CALL   ROMIO 
NNN   •   NEG 
CALL   MAlw:iM   STRNTHIf X I/1000. 0   I 
NtOril   -   NA<E( JltJ^fNUI UltNUdAII 
N4nW2   -   NVIHr)(2n,NU( 10l,Num),alK| 
CALL   nASISILG.,NRÜrfltNI(ÜM2l 
CALL   ROMIO 
CALL   MATriRTI   COSTdXI    I 
CONTINUE 

FORCE     LONGFALL   CHUNN VECTOR 

143 

302b72oj 
Jütb7ivJj 
0023/49^ 

OJidJtiJj 
00^tt77oü 

üü2Mdüuy 
J02ddl0j 
OuiddtJJ 
002dd3Ju 
ÜU28d4jj 
i)02dU>0j 
üw2od60s/ 
Jü2bd70j 
002ddtt0j 
O02ddVw.J 
ÜÜ2BV0JJ 
JU2d»iOj 
002d420ü 
üU^dvJOu 
UJ2tt94Ü^ 

002tt4o00 
332d«/v>u 
W2ö/bJj 
OO^d^VUU 
03293Jü^ 
OOtSIJiJJ 

t)j^904Jj 

0029bbJJ 
3029u7JJ 
00^9J«UU 
3029J93J 
0ü^9iJJj 
332911^3 
0U^91k3J 
J3<9i Jk/J 
0U^91t0j 
0t>291>3. 

00<!91fUj 
30291833 
uO&9iVJJ 
W0292üJJ 

3329220J 
ÜU292iUJ 
332924^3 
33i.92»33 
0029263^ 
UU292 70.< 
«/0«92«IWJ 
0U292VUJ 

2^3 



MEMBER NAME    CONGEN 
1*0 

2 50 
C 
C . 

IE   (SFLSM.LE.O.gR.SFLSH.CE.41       CO TO 
NVA^a  ■  NAiEINUdSttNlHZlttBLKtBI.Kl 
CALL  COL 10 
CALL   BASIS! STR.NVAftl.NVARZi 
NRQW1  -  08NAME(7,n 
NR0H2  - 0BNAME(7.2) 
NNN   -   PLUS 
VAL   •   STRNTHdXI«  0.001 
IE   (SFLSW.EU.2)        VAL   -   COSTII X» 
IF   (SELSW.EQ.3I       VAL   -   1.0 
CALL   MATriAMVALi 
NROWl   ■  NA>1E<NUl28).lltI2f 13) 
M0H2  ■  NAIEdUdSI.BLKf RLKtBLKI 
NNN  -  NEC 
CALL  MATMRTd.OI 
N*0W2  ■  NAME<NU(15I.NU(21ltNU(25l«BLK) 
CALL  MATWRTfl.OI 
IF   (ACGRSW.NE.l)       GO  TO  10 
IF  (INDAGG.EO.OI       GO  TO  10 
03  250     J   -   IfINOAGS 
Jl  • MASKI    INNASCUilIt 1   ) 
J2  ■  MASKI    INNAGGIJ.11.2   I 
NROWl   ■  NAMEIJltJ2«l4UI28ltNUI29n 
N<0M2  ■   N«ME(NU(27),NU(151   NUIUI.BLK) 
CALL  BASISILCLiNR0WlfNR0M2l 
HHX  ■  FREE 
CALL  ROMIO 
NNN  ■  PLUS 
CALL  MATWRTI   STRNTHIIX I/10C0.0   t 
NtOMl   •  NAMEI litJ2.NUI 12lfNUI28n 
NR0W2  >  NA<<EINUI29).NUI15ltNUI13liBLK) 
CALL  BASISILCL»NRUWltNR0W2i 
CALL  HOWID 
CALL  MATWRTI   COSTIIX)   I 
CONTINUE 

10  .00293000 
0029J10J 
0029320^ 
00<9i30J 
00293*0w 
00293500 
vJüt93oüj 
0929370J 

002939JJ 
0029*000 
0029*10»; 
00^9'»2u^ 
0049*iüt4 
0029*400 
0029*5üJ 
0029*600 
0029*7u^ 
J029*80J 
0029*900 
0029500J 
00<9910J 
002932ÜU 
00295300 
0029»*OJ 
0029)500 
00295600 
0029570J 
00295800 
0029590^ 
.302Ve00j 
002961ÜU 
00296200 
00<9630J 
C029a*00 
002965UJ 
0029i60j 

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCuu29»7üJ 
c 
c 
c 
r 
10 CONTINUE 
c 
c 
cccccccccccccccc 
c 

NEXT  SUPPORT  UNIT  TYPE 

C 

1 

RETURN 

MRITE   16.11   I 
F3RMATI 1H0. DHSUOPOU 

•OF   ITSELFI 
STOP 0001 

INO  
TüWSüTTNr 

0029680ki 
0u29690J 
00297300 
liMffflOO 

... ..  _     .    0029720J 
0029730J 
0029 7*0^ 

:cccccccc:ccccccccccccccccccccccccccccccccccccccccccccccoo29750u 
00297*00 

....      .      _.. . 002V7B00 

00298000 
0029810* 
00298200 
00298)0* 
00298*wt> 
Ob2985jw 
BSXvSSSS 
MMflM 

UNIT .I6.61H REQUIRES MORE THAN 100 PERCENT 

Twnnnr 

2kU 



MEMBER NAME 
C 
r 

CONGEN 
CONGEN 6   JUNE   72 

C 
C 

c 
c 

c 
c 

c 
c 
c 
c 
c 
c 

20 

10 
c 
c 

c 
c 
c 
c 
c 
c 
: 

FORTRAN   IV   S'JWIUTINE   TO DETERMINE   IN WHAT  USER   SPECIFIED UNIT 
MIK/RAT13   CUNSMAINTCSI   ,    IF   ANY   ,   COMttAT   OR   SUPPORT   UNIT 
TVPF   KJ   APPEAKS 

NOTE   -   THIS   IS   THE   SAME   INMIX  AS   THE   ONE   THAT   ACCCKFAKYS 
SUBROUTINE  COMHAT 

COMMON  /DiSCRP/SIKNTHI760» «OTM (7601 fCOST«760» 
C3MM3N  /.<U/UMUS.<iNMIXf:StMIXES(l00.3»tIM|XESUCO» 
COMMIIN   /TMPMIX/MXIUD, IIMMIXUO» 

REAL  MIXES 
INTEGER  DTM 

DETERMINE  EXTERNAL   IDTM»   IDENTIFICATION NUMBER OF  THIS 

I0TM >  DT-MKJ» 

SEARCH  ARRAYS   IMIXESiMIXES   TO  SEE   IN WHAT   MIX 

002V380J 

00<9VOJ 

OCii Wt>UJ 
0W<:997J^ 

0924V •<)<) 
004:94900 
JOJuJJOJ 
OOiJJUJ 
Ü3iü0200 

J0JJ040J 
UNITUJIbCitJJsOJ 

0JiJJ60j 
O0iuj70j 
0J3OClOJv; 

SPECIFICATIONS       U0J0090W 

IF ANY   THIS   UNIT   APPEARS. 
ARRAY    IMMIXdOI. 
WHICH  THIS UNIT   APPEARS  IN 

MXINO  •   0 
INDFX  «  0 
OH   10*     I   ■   UNMIXES 
INDFX  =   INDEX   ♦   I 
IF   (IMIXESIINDEX».EQ.O»        GO 
IF   IIMIXESIINDEX».NE.IDTM) 

STORE  ANY  APPEARANCES 
STORE   THE  NUMBER 

VARIABLE  MXIND. 

IN 
OF 

TO 
GO 

10 
TO 20 

MXINO » MXINO 
II^MIXIMXIND» 
03  TO  20 
CONTINUE 

RETURN 

END 
"süERTürrrNfTNic^i ror^r 

CONGEN 6   JUNE  72 

10 

THIS  SUBROUTINE  DETERMINES   IN WHAT  SUPPORT  UNIT   ACGRECATEISI 
THE   INPUT   IIOTM»   SUPPORT  UNIT  IS  TO  BE   INCLUDED. 

COMMON   /AGG/AGOHSW.NAGGRtAGGRGTnSO» , INOAGC, I NNAGO(20,?» 
INTEGER   AGGRSM.AOGRGT 

INDAGC  ■   0 
INDEX   ■  0 
IAGGR   ■   0 

INDEX   •   INOEX   ♦   I 
IF   UGCRCTI INnEXI.GT.994.0R.ACCRCTIINOEX|.LE.OI 

INTEHMEOIATEJJJJIJJJ 
MIXES   IN JuiJllüs> 

OOiOt^Jj 
ÜJäüljju 
J03i}i<»jJ 
OOiUl>00 

JJitJi7üJ 
OUiUiHüU 
0iJJJ19Jw 
0U3V>2JJJ 
0030210W 

OOiJ220j 
J33J23JJ 
Uwl02O« 

003üÄ6J^ 

 OOiO^Mü 
I)U3J<977' 
003J30JJ 
OUiOilOw 

OOJO^tUj 
G330i>0J 

AGLAB(2S)0J3JJ^J 
JJiJibJj 
0030340^ 
JüJjtuOj 

JJjüt2i}^ 

CO TO 2) OJi^t^J« 

21*5 

<$*$> 



MEMBER  NAHE    CL.JGEN 
X     .... 

If-   (AGGACrC INOEXI.NE.IOTMi 
IVOAGC >   INDACS  ♦   1 

GO  TO  10 

20 IAGGR  «   IAGGR   ♦   1 
IP   (IAGGR.GT.NAGGRi 
INN&GG(IM04GG«1,H   < 
INDEX  »   IN3EX   ♦   I 
INNAGG( INOAG".» I,?)   < 
G3   TO   10 

C 
END 

C 
C 

RETURN 
AGGRGTUNDEXI 

AGGRGT(IN0EX1 

0030460J 
0030470u 
O030480O 
J03o4fOo 
0U3ÜS00Ü 
OiiOälviO 

OüJüiJUu 
ü03Jt>4Jo 
Uü3035siJ 
ODJO&oOJ 
Oü3oS7üJ 

ÜUIUÜUTINt   IÜLKMC '""" OJJOSbJj 
TOLKNC   IS A   PORTRAN   IV  SUBROUTINE   SUBPROGRAM  THATirilTH THE 0J3üäV0w 

ASSISTANCE OP SEVERAL UTILITY ROUTINES,GENERATES MATRIX COLUMN J03U60OJ 
VECTORS WHICH REPRESENT PERMISSIBLE UPPER AND LOWER PERCENTAGE OüiüolJJ 
DEVIATIONS FRO^I REQUIREMENTS FOR SUPPORT UNITS BY C019AT MCOULES00äJ620j 
AND SUPPORT UNITS (FRPM INDIVIDUAL ALLOCATION RULE COEFFICIENTS IJÜ306JJJ 

REQUIREMENTS FOR SUPPORT UNITS BY COMBAT MODULES ARE STORED IN OOJxotOj 
THE FIRST NA.MZ WORDS OF FOMGEN COMMON ARRAY COEF(6500)* MAXIMUM 03iw6äJj 
ALLOWABLE  DEVIATIONS  BELOW  THESE 0030o60^ 
REQUIREMENTS   IN  TERMS  OP   DECIMAL FRACTIONS  OF   THOSE   REQUIREMENTSJ03u(>70J 
AND MAXIMUM   DEVIATIONS   ABOVE 
EACH REQUIREMENT  ARE   STORED   IN ARRAY TOLS(2350,3) 

REQUIREMENTS  FOR   SUPPORT   UNITS BY  SUPPORT  UNITS   ARE   STORED  IN 
THE   WORDS  NAN.!«'!   THROUGH  NANZ^NBNZ  OF 
COMMON   AR-UY   COEMOSOO) .   MAXIMUM DEVIATIONS   PERMITTED   BELOW 
THESE REQUIREMENTS  AND 
MAXIMUM  DEVIATIONS  PERMITTED  ABOVE   EACH   REQUIREMENT  ARE STORED 
IN COMMON  ARRAY   1015(2350.3) 

COMMON   INTEGER   VARIABLE   TOLRSW  IS A   SWITCH THAT   CCNTROLS 
WHETHER  OR NOT   REQUIREMENT  TOLERANCE   IS  TO  BE   PERMITTED AT   ALL 
IN A  MUf'EL.    IF   TÜLRSW>0  SUBROUTINE   TOLRNC  IS   NOT   CALLEC FROM 
THE MAIN  PROGRAM  ROUTINE   FOMGEN.   IF   TOLRSW«!   TOLRNC   IS CALLED 
ONCE   FROM   ROUTINE   FOMGEN. 

WHEN  TOLRNC   IS  CALLED,ONE   MODEL COLUMN  VECTOR   IS   GENERATED 
FOR  EACH PERMITTED  DEVIATION   (LOWER AND/OR  UPPER)   FROM  EACH 
POSITIVE   SUPPORT  UNIT   REQUIREMENT.   IF  FOR A  POSITIVE   RE- 
QUIREMENT     A   PERMITTED  DEVIATION   IS 0.0   •   NO COLUMN  VECTOR 
IS GENERATED. 

THE  STRUCTURE  OF  THE  COLUMN VECTOR REPRESENTING  EACH 
PERMITTED  REQUIREMENTS  DEVIATION  IS  SPECIFIED  BY   Tf-E   CCMMENTED 
INSTRUCTIONS   OF   THIS   SUBROUTINE. 

COMMON  /ALPHA/NUI35I 
COMMON  /BET/STR.LGL 
COMMON  /OESCRP/STRNTH(760l,OTM(760ltC0ST<760l 
COMMON   /NAMES/NVARl,NVAR2,NROWl,NRÜW2,NNX,NNN 
COMMON  /REQFAC/C3EF(BOCO),KJCOEF(8000),NANZ,NBNt 
C0MM1N /REaTOL/TOLRSW,TOLS(23SOt3l<NTOLS,ALRTYP 
COMMON  /RESOLU/NCüMBTtNSUPRT^NPRAM.NPRAMU 
COMMON  /SICN/NEG,PLUS,ZERO,BLK,FREE 

INTEGER   TOLRSW,STR.PLUS,ZEROtBLK,OTH,ALRrVP,FREE 
REAL  LWTOL 

0ü3u6büj 
0C3U690J 
JOiO/OOw» 

öOJOTiJO 
003J730O 
UJ3J7',jJ 
00J075Ü0 
Oü3J76JJ 
033u7 70J 
OOJü7ttOo 
003u79jj 
00303000 
UOiOBiOU 

003J8JOJ 
Ob30t»4ÜJ 
00308500 
003U860J 
00308700 
003J880J 
003ki8VOO 
OOJbVÜUU 
003JVlwJ 
00309200 
00309300 
0b30940j 
üj3JVit(w) 
00309600 
UO339700 
0030980^ 
OOiJ^VUJ 
003il/u0j 
003iJlOj 

CCCCCCCCCCCCCCCCCCCCCCCCC:CCCCCCCCCCCCaCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCüJ3l0200 
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c 
c * 
m 

c 
20 

c 
c 
c 
c 
c 

c 
c 
c 
c 
c 

c 

c 

c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

EMHER  N*MF     CONCEN 

EXAMINE   EftlH   IF   THE   NCflHBT   «"OMBAT  MODULES   THAT   MAY   I'USSIBLV 
RCUUIKE   SOHP'HI    UNITS   J RELOk. 

IPOINT   ■   1 
DD   10     I   «   liNCOMIU 
IX   •   OTMIII 
CALL   BHK30mUillil2»t3l 

EKAMINE   tAC-i OF   THE   MSUPÄT   SUPPORT UNITS PÜSSIOLV  REOUIKEO  BY 
COM«AT M.JOULE   I   ASUVF. 

CALL  KJUNPUd, in HNT.IPTX.JJ 
If    I IPTX.N:.DTM<III        30  TO   IC 

IF   SUPPIKT   UNIT   J   IS   NOT   RFCUIRCD  BY CCKBAT   MODULE   ItOO   NOT 
ATTEMPT   T3  GE\ERATE   ANY  TOLERANCE   HEREiLOOK  AT   THE   NFXT  SUPPORT 
UNIT   TYPE. 

03   HO    L  ■   IfNULS 
CALL  KJUNPXUiLtl XX.JXXI 
IF   (IPTX.NE.IXX.OR.J.NE.JXXi CO  TO  BO 

ATTEMPT T3 GENERATE FIRST ANY PERMISSION OF DEVIATION BELOW 
THE REQUIREMENT—:OFF(!POINTI-AND THEN ANY PERMISSIBLE UPPER 
OFVUTION. 

03   30    K   «   lt2 

IF NJ DEVIATION   IS  PERMITTFO.DO NOT  GENERATE   A   MATRIX COLUMN. 

IF    (K.EO.l.AND.rULSILtZI.LE.0.01        CO TO   30 
IF   (K.Eä.2.AND.T3LSILi3I.LE.O.0l        GO TO  30 

A PERMlSSIdLE DEVIATION HAS BEEN DETECTEDtGENERATE A COLUMN 
VECTOR REPRESENTING   IT. 

PREPARE   THE   NUMBERS  OF   THIS   COMBAT  MODULE   ANO   SUPPORT 
UNIT   TYPE   (I   AND   Jl   FOR  USE   IN THE   NAME   OF   THE  COLUMN. 

CALL   B»K30G(J,Jl,J2,J3l 

GENERATE   COLUMN   VECTOR  NAME   BY  A  CALL  TO  FUNCTION NAME 

KX   -  NUI21I 
IF   (<.EQ.2I        KX   -  NUI33) 
NVAR1  ■  NAME! Ilf I2.l3tNIM2,)n 
NVAK2  •  NAME<Jl«J2<J3tKt) 

ENTER   THIS CJL'JMN  INTO  THE   LIST  OF  MODEL  COLUMNS BY  A 
CALL   TO   SUBROUTINE  COL 10. 

CALL C3LI0 

IF   THIS COLUMN  REPRESENTS PERMISSIBLE   LOWER   CFVIATICN. 
ENTER   THIS   V-Ci:H   INTO   THE   ADVANCED START   BASIS   BY  A 
CALL   TO  SUBROUTINE  BASIS. 

0i/3lO5wJ 
OOiUojj 
OJJlu/Jj 

OüJlÜVOü 
Ojiiljwj 
JOi^lJJ 

J0iii3Jw 

t>0jll3Jü 
uOJilojj 

OOJUUuu 
0Ü3U9UJ 
OOJICOJJ 

Ou3i21üJ 
00312200 
OJiiiijO 
UJ3124UJ 
O0312&0J 
Ü0ilJ6Jj 

ÜUil2UÜU 

JOJiäJuj 
0031J10W 
Oü31320J 
JOiiäaJj 
Oüil3<»Ju 
QOiUauO 
Ü33i3b0j 
OJ3137JJ 
ÜüJlibüJ 
003i340j 
Jö^itJOJ 
00314100 
3wi3i<»2JJ' 
Jjji<t3Jj 
OOSl^j 

OoiltbOj 
JW31<I7OJ 
bOiUBOÜ 
J04U90J 
OJiliOJJ 
UUil7lüu 

ÜUJiJ'.UJ 

OOililuj 

UOÜbOJJ 
ÜwilolOü 

2U7 

<&> 



MEMBER  NAHE     CONGEN 
IF   (K.E4.1I       C«U  BASIS! STR.NVARl.NVARZi 

C 
c 
c 
c 
c 

c 
c 

_ -   .  .      - JÜJlfeiOJ 

CONNECT THIS  tOLU^N   VECTOR   TO  THE   ONE  REPRESENTIKC  COHBAT   Jw)i640J 
N03ULE   I—THE   OHt   REPRESENTING  ALL   REQUIREMENTS  FOR   SUPRORT^ilbSJj 
UNITS BY COMMT  UNIT   i.  THIS   COUPLING   IS BY   A  POSITIVE 

MATRIX  COEFFi:iENT   IN   A   SPECIAL   «mOEL ROM.   THE   COLUMN 
OF   REQUIR^ENTS  TO   WHICH THIS   COLUMN  IS  COUPLFC HAS  A 
-1.0  COEFFICIENT   IN  THIS RCW.   THE  ROW TYPE   IS   •.   THE 
MATRIX COEPFICIENT   HERE   IS   THE   RECIPROCAL  OF   THE   MAXIMUM 
DEVIATION »LL!JW=0-T.)LSIL,2I   OR   TOLSU.3I.   GENERATICN 
OF   THE COEFFICIENT   IS  BY CALLS   TO  ROUTINES NAHEfROWlD 
AND lATWKT. 

OwiluoOJ 

00316400 

MJi/MO 
_0Jii7600 

00il75uj 
OJii760J 
Oim7 7üJ 
0)il7dOd 
00317900 
0Jili60w 
03il«10J 
00318200 

GENERATc A COEFFICIENT IN THE MODEL ROW FOR SUPPORT UNIT J.wO^BikiJ 
THIS COEFFICIENT   WILL   REDUCE   THE   REQUIREMENT   FOR   SUPPORT UNI03iU*00 

■ NAMEIIlf l2ti3iNU(2<)ll 
■ NAME(JltJ2tJ)f>IU(3))) 
PLUS 

N40W1 
NRUW2 
NNV   > 
CALL  ROWIO 
NNN  ■  PLUS 
VAL   •   1.0  /  TOLSa.lUl» 
CALL   HATWRTtVALI 

J   BY  COHUI  MODULE   I   IF   THIS  COLUMN  VECTOR REPRESENTS 
PERMITTED L04ER  DEVIATION FROM   THE   REOUIREMFNT>-|N THIS 
CASE  HE  COEFFICIENT  ■  -COEFIIPOINTI .IF  THIS   CCLUMN  REPRE- 
SENTS UPPER  DEVIATION,THE COEFFICIENT—  ■  COEFIIPOINTI   — 
IS  BY CALLS  TO ROUTINES  NAME,ROWID  AND MATWRT. 

C 
c 
30 
SO 

10 
c 

-  NAMEINUI2BI<J1.J2,J3) 
■   BLR 
PLUO 

NR0W1 
NR0W2 
NNX   - 
CALL   ROWIO 
NNN   >  PLUS 
IF   IK.EQ.ll       NNN  • NEC 
CALL   NATWRTICOEFIIPOINTI) 

CONTINUE 
CONTINUE 
IPOINT > 
60  TO  20 
CONTINUE 

IPOINT  ♦   1 

JJilöSOu 
OJilkoOw 
0d31to70u 
JOjlddJj 
003i«90J 
00314000 
00il4lUJ 
ÜJJ192JJ 
0Uil4i00 
0w31440J 
O0il4SOJ 
00314600 
0^il470u 
00314600 
00314400 
OOi^OOOw 
JJii<JiOkt 
00320200 
00J2UJ0U 
003^0«.OJ 

00320 >«<J 
CCCCCCCCCCCCCCCCCCCCCC:CCCCCCCCCCCCCCCCCCCCCrCCCCCCCCCCCCCCCCCCCCCCCCCCC0032w600 
c 
c 

., c 

EXAMINE  EACH OF   THE   NSUPRT   SUPPORT  UNITS THAT  MAY  POSSIBLY 
REQUIRE  SUPPORT  UNITS   J BELOW. 

IPOINT   ■  NAM   *  I 
DO   50     I   ■   I,NSUPRT 
IX   >   OTMI   I   »   NCOMBT   I 
CALL   BRK3DCIIX,II.12,131 

EXAMINE  IACH OF   THE   NSUPRT   SUPPORT  UNITS POSSIBLY  REQUIREO BY 
SUPPORT  jm   I   ABOVE. 

CALL  KJUNPXI1,IPOINT,IPTX.JI 

00320700 
003«, «««0^ 
0W32^40J 
Ob3^1000 
0032110^ 
03321200 
UÜ321 30«/ 
003«1«00 
00M1>0J 
0034,11*0.« 
0032l7o0 
Jo 3216^0 
003^140^ 
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IF   C ll'K.Nf.JT-d. <: r».9T)l        CO  TO  90 

If   SÜPP-)«T   UHIT   J   IS   NOT   »EOUIREO  MY   SU'fO«!   UNIT      I «CO NOT 
ATTEST   10  CtNfKITE   ANY   TOUiaNCf   HttftlOO«  AT   T N(   NClT   SUMUNT 
UNIT   Trpf. 

C 
c 

c 
c 

c 
c 
e 

c 
c 
c 

c 
c 

e 
c 
c 

DO 90   I • uvraii 
CALL   KjJN»"(l2tLtl«(*Jill 
IF   ( IMX.NE.IK.JR.J.NE.JII) CO  TO 90 

«IUHPT II CENFKATE ' I«SI ANV PCftNfSSICN OF CCVlAlirN SFLOw 
THE ME3Ul4E1F.4t—:0[FIIFII|NT)-ANO THEN ANT FFRNISSULE (IPPEA 
OEVIATIilt. 

03   tO    K   •   1,2 

IF  NO OEVIAMHN  IS  PfSHit   fo.on NOT   CfNEKATE   A  MATAI«  COLUNN. 

IF   |R.E3.I.AN3.TULSIL(2I.LF.0.0I 
IF   U.E0.2.AM0.TULm,9I.LE.0.0l 

CO 
en 

TO 
in 

TO 
70 

A  COLUMN 

ENTE«   THIS  CU'MN 
CALL   TO SUdAJUTINF 

C 

c 
c 

c 

r 
c 

c 

c 

CALL  COL 10 

MMiMJ 

M4tt4M 
JO><tfkVM 
ikAMtf«<Ml 

MMA«t4 
MAIAMM 
MMAMM 
MMA#M 
MM MM 
MMAWM 
MM«MJ 
MM«M« 
MMvlM 

TVFCS   II   ANO  Jl   ü0i/,*Oü 

adA«*»<W 
MM« Mw 
MMMAri 
i«»i2«9>«^ 
MMMM 
MM»IM 

MM»MJ 
MM»»M 
MMtMJ 
MMftM« 
MM»iM 
03i2>AOJ 
J0W>9Jrf 
MMNMH 

MMMM 
MMMM 

MM«Mrf 
COLUMN  VECTOR   TO THE   flNt  REFAT SE^T INS  iuPPn-foi-J.c / J- 
(TIF   REFRESENTINC  ALL   "'w'Mf'MS   FTR   i J-FD« I jj j» j« ^v 

rf)itf*9^ 
Hwi^fUtlJ 

A   FLRMISSiaLE   ÜEVIATI0N MAS SEEN  OFTfCTEOiCFNERATE 
VECTOR  REMESEMTNC  IT. 

MEFARE  THE  NUNBPRS OF   THESE   SUPFORT  UNI' 
FOR  USE   M   THE   NANE   OF    THE  COLUNN. 

CALL   BRIOOCIJ,JI,J2,J1I 

CE^IERATF COLUNN   VECTOR  NANE   BY   A  CALL  TO FUNCTION NANC 

Kl   ■  NUI21I 
IF   l<.C().2l       KX   ■ NUIS0I 
NVAR1   >   NAiFI Iltl2. l),NU(29n 
NVAR2   -   NA<«EUl,J7.JItKKI 

INTO   THE 
COLIC). 

LIST   OF  N00EL  COLUMNS   BV  A 

IF   THIS COLUMN  REMESENIS PERMISSIRLE  in-f«   OfVIATION« 
ENTER  THIS   v  :t:i»   INTO   THF AOVANCEO START  BASIS   Bv  A 
CALL   TO  SUBK3UTINF  BASIS. 

I!"   U.LQ.ll       CALL   BASISISTR.HVARl.NVARXI 

CilMNECT  THIS 
JNII       I—IM« 
UNITS  BV   SJ'-'if   UNIT   I.THIS   CMJfU'..   IS  BV   A   FISITIVF 

NATRII  C   'fM-|(-,t    IM  B   SFFCML   MOOFL   «OH.   THff   COLUMN 
OF   REJUUÜCNIS   TO   NHICM   TMl»   COLUMN IS COWLED HAS   A 
-1.0 OEFFfCltNT   IN   THIS ROM.   THE   ROM  TVFE   IS   *.   THF 
MATRIR :0{«r|riFNT   tifAl    IS  IHE  RECIFMXAL OF   THF   -»«IHON 
OEVIATIUN »U ^-i '    r '( Sit ,?l   0«   i'Uid.n.   CENERATKN 
OF   THE COCFFKKNT   IS  »v CAIIS   TO ROUIINES NAKE.ROMIO 
ANO MATMNT. 

yj $11 Mt* 

MUI*JJ 
J*UfjJ 
OCUl 10J 
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<M»f«   «ANC      CONOfM 
.. ..       MOM1   • M«Clll.ltilltMU«y«ll                                       .... OOUf*i 

•Ml   •  HUS *tU*M4 
CALL   «0410 M«<«lUw 
•M<l  •  nUk M>««ldd 
V«L   •   1.0  /   tOLtlL*«*!! ijj»«*j, 

_.    .     CALL  ««ATBtnvALI                                                              .       ._                   .  *»«#♦«* 
C Ow«i«»Jrf 
S                             6l*lf«*tf   »  CUI'MCICM   IN  TMf   MOML «OM »DA  turfOAf  UNIT   J.ij*.. —v 
S                          tNll  COC^'ICIMT   4UI   «rOUCI   THf   «fUUlAlMfNT   ft*  SU^OAT uMI..>.WkV 

:                            JA»   CJIAAI   -l «ott    I   I'    lM|i  CntUtN   MCTOA  AfAAtSfNTt JWJ.J.JV 
C «lANIMIO 104«A OfVIATirN »»n«« iHf AfOÜlAMIM — l«! »"IS Jw>.«Vw 
;                            CASI   TMf   C iMtiCI'M   •   -Ciff ( i »^isn.l»   THIS  fCLUNN  A|Mf..   *4U4h*yi 
C                            UNTt   J»»M   9fVIATiO«tTH«   Ct«f»HClmf--   •   COf'lirOINTI —       i)JA<«lM 
C                           INC«C«U(  TM(  AfOMAfNtST  rOA   UI«»0«T UNIT   i.   CfNINATION ii****** 
C                            It   •» CALLS   TO «OuTINf t  NA«^,AOMIO  AH) NATMAT. O0A««M« 
C «J.#«-w 
c *;M«ftj. 

NAOMI   •  NAIII^tUlill.Jl,    ..Jl» „o^»»«- 
NAOMi   •   «L« ObAi«!««« 
Ml   •   ALUi Jw»«*iJ< 

CALL   «0«I0     . MAi««dJ 
MIN   •   «LUt WbliJOOW 
I'   IA.ca.ll                  '.: ' MAAilM 

CALL   «ATWNTICUf'll'rUNTII . *»l»U*4 
C wwi*-*J- 
C >J*».♦,. 
TO         CONTIHUC vj*tj*jj 
tO         C0NT1NUI MAAJAJJ 
C                                                                                              * Jw»i«f-- 

l«0INT   •   I90INT   »I                                                               . _                 ^.. . —*>-•.»- 
U   TO *• ONA*««J• 

$0         CONTINUl »«.«1100. 
C «omiM 
CCUCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCUCCCCaCCCCttCCCCCCCCCCCCCCCCCCCCCCM««»!^ 
C «M«4AIIWw 
C MMl*.fc« 
C                    AIIUAN CONTAOL   T3   TMf   HAIN  «OUTINI   rOMCCN *j*t.tJ* 
C JjAJlfrO« 

MTUNN «««»»1104 
C M*»««M 

C M«A4i<M 
C                               CONCfN                                 ft  JUNI   ft vitUt*. 
C Hi»iM* 
C                    UNIMIA   It A  »3ATAAN   I«   tUOAOuTIM   %ite«A(KRA«   THAT   ««V ....>>.»-, 
C MNfAATI CUu-. VfCTOAt Al MCtrUTINT. ^ftlAID OA MCfttANV js.n.S<. 
C                 UNIT   <l|A|t «ITMH A  »ONCr.   I»   AN»   Ml T   »lift   ■»•   »I   «IMftlNTfO   -.»»<*-. 
C                 At   ALL   IN A  «MIL  llfNUt«   •   II   tUAAOUTIM  JNIHII   It  CALLIO ONCI   **nil~< 
C                   fAim   TMf   HAIH AOUTINf   'QKCfN. J*i»l4** 
C M»i4«ww 
C MtH** 

COMMON   /ALAMA/MII Iti Jst'tu. 
CtpMMM  /AfT/tTA,L6L *4*»Hi* 
ca^HUN /■!•/  «Mw.s'in \.-i •• \« nj. ii.i-«i it smai 4»»*»»*J 
COMMON  /s«"i   /•.*»•!. .*»«:.•.■n-l.*.'(i»7.«.M .^«i jviit%>. 
CO^UN /tiCN/^f6«nut«('«o*ALA*»Arr a»»»»»a« 
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NIMM«   V«»      C(Ml»(<i 
c 

miter« M»«i>iut»f»«Otn«tMf« 
ItllfU«   W«lli« 
i. < i« %i« 
• Ul   «Hfl 

c 

l 
tt tMuis.ra.oi    -''J"« 

c 
C (Mf  dW'i  VfCtl«  It  ««.»••HP  TO faMCMUT   «*(••  ('   IM« 
C ««llfk  J>f«   V»   .1   l"   (Alt   «.ifi. 
c 

tun«! • 0 
00  10    I   •   |.*<Mirt 

C 
CAil   M«»eCtl.ll.ll.lll 

MiiMAir cui'i<Hi Hi»» •» cm tn ruoeno* HAMI. 

«VA«1    •    •.»•••» 'I,.  I.NM |«I.SM Ml.Ml 
***•*  •  «i40flU.ll.9i*. «tat 

fütf«   IMI5 C «IJ-S   IS»<J   IMI   tltt  O*   «0011 CC»U"«  «*-«l 
OV * CUl   IU MMaOUtIMff  CQIIO. 

(Hl COi.10 
• 
»-.M- tMii - ii ^N if i tHi im n» CMOiOAtt »»m 

¥ict(Mt «v » '«ii  rr »uMinutii« »«tit* 

CUl  «4tUltt«.«««a|^««l«l 

Vtvf   «loatt« or   IM« Mail  isti«  m   I,I\  «|i. 
MOdl   •   IMNi  *   I 
loud   •   IS   M   •   1 
i*   n-i'»\i i,.i M,' ,.c • 
4t a   lallt SI KOMI 
C*4l   MalOCUi.Jl.jj.ilt 

C 
: 
c 

c 
c 
c 
c 

c 
c 
c 
c 

c 
c 

co to «« 

c 
c 
c 
c 

mt*t • M<«ti«ui//i.ii.i/.iii 

m* • Ha 
CHl  «(MIO 
«n* • Htn 

iOoa At iOtmiC   »'M  **« tONf«  IHIMMCf  f» iMlt ist«« 
0«  IM»  J..'  «li  VfCirtCAtlO«. 

I»    l«l»f \i|-«iM./i.it.0.5.a-«O.ii|«»lM*Ot ■.»l.lt.3.01       OC   tO 10 
««Otfi • «-««M .-i.. i. n.i .M u 
WlOaf  •  i»«atliiv>l/«l.il«4ltill 
■.»•  • HlA 
'Ml     •■      .1   , 

Ml«  •  fttfc 
CHl  -n —iii.ji 

0J44«M. 
J«»«.».. 

^«>>.»», 

tf04«>irf4 
v.»>>;.. 

«Wi«««0« 

M> «*••«/. 

J. ■>?»-. 

«Miit»4*« 

^...»•. 

-- >>f>J 

<»>><0^< 
w^iial«. 
XJ*aaO< 

--»».i.. 
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•«fNSCR  NAME     CON&EN 
C3 TO ia .... 

CALl  SUt«OUTI<«P   «UTOl  TO CINF«*Tf  »«» USf«   i^f CIMIO 
TOCOANCü   1><   Tnf   fNTRirk  0»    THlt   yjtll. 

0       CM.L Hniotm.i.'.n.isom.isrm 

0 CONTINUE 

KETUKN 

CUNOfN *   JUNE   T2 

NIKTOl   IS  A  »ONT«*N   IV  iu9«OullSf   THAT   IS  CAllEO   tV   SUMOUTINI 
UN|M|(  ONCE   »MM   CEMEAATION Of  EACH US*« SFPCIMIC UNIT  N|l 
COLUNN VECrOK  TO SENEMATE  USE«   SMCIMin {.Out*  *NO vPPt» 
TOtEAANCES ON EACH ENTMV 0*   EACH «I«.   NIlTOl  CENEtATES  1  0«  2 
IIOMEA  «NO/0«  \)*H*   TOIEAANCEI   COLUMN VICTORS  »(H   EACH ENTRY   0» 
A  SRECmiO  Nil   t*   THE  USER   INRUT   TOIERANCEISI   IS   MAII  CREATf« 
THAN 0.0  .     AS RO* RERN|SSI«LE  URRE*   ANO 10MER OEVIAMCNS  EKOH 

M«««w00w 
4)A«wl0w 
OdA*wiUJ 
WOJ*0>OW 

J J >*4««U J 

OUi*JWM 

w J »^ 1 i J V 

ALLOCATHN RULE   CDEMICIENTS   IAS CENfRATPO RT  SURRCUTINE   »(X «NCI ^ >■.. / J J 
USER   TOLERANCE  SR^CIEKATION   IS  IN  TffRNS 
OF   THE  itrRK COMMCIENT   IHERI  UNIT  M|| 
HAXINJH  0FVIATI3NS  FRON THE   fOEFFICIENI. 

OF  OECIMAl  FRACTIONS 
ENTRVI   ALIOMEO AS ««wA*l«UJ 

••|lESI103.)iJrf4«2Oj 

II.12.11...THE   THREE-OICIT  SEQUENCE NUH«ER   CF  THE UNIT 
Nil   SRECIFICATION Of   REFERENCE. 

INOEII     ...THE   MORD OF   ARRAYS   |M|lESI100l   ANP 
THAT  CONTAINS  SRECIFICATION OF   THE  FIRST 
ENTRY ANO   IIS RERMISSISIE   TOLERANCE   Ik THIS totoitJj 
UNIT   N|l. JJJWJJ 

INOEI       ...THE   CURRENT  ROSITION  IN ARRAYS   IRUESIIOOI  ANO  JU4*4*M 
NIIESIlCOiSI   IN SUOROUTINE UNINII—THE MORO OJl«if^ 
CONTAINING   THE     LL-7EAC   TERNINATCR OF   THIS JJ*«.*JJJ 
Nil   SRECIFICATION. UO**ilOU 

:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCr.CCCCCCCCCCCCCCCUCCCCCCCCCCCCCCCCCCCCCC<.wi«i«i>rf 
C jji-»i3j 

MMMM 
MMlMu 
MMMM 
uoi«Ar«)j 
MMtMM 

ttM«MU 

MMNMJ 
UbA<*««OW 

CCCCCCCCCCCCCCCCCCCCC:CC:CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCrjj>««ftj4 

: LOOK   AT   EACK FNTRT  OF   THIS   UNIT  M|l   SRECIFICATION. „I,1«*VJJ 
: O3J-.>JJJ 

IN0EX2  >   INOEI  •   I juJtiiJj 

COMHON 
CONNON 
CUNNIN 
CONNON 
COMHON 

/ALFHA/NUO'I 
/BE1/STR.LCL 
/M|«/U<«|iS^.NN|lES.N|lFSI103i9ltlNllfSllOOI 
/NANES/NVAA|tNVAR2tNROUlfNROM2.NNI*Nkll 
/SISN/NEC.PLUSt/FRO.RLK.FREE 

INTEGER  NECfFLUSt/ERO.SLR.FREE 
I' riGf «  STR 
HTECER  UNHSM 
REAL   HUES 
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0) u 
e 
c 
: 

c 

c 

c 

c 
: 
c 
c 
c 
c 

c 

10 
: 
c 

too« «i Mtmu (r»»a «no ioa« imiiAicit M IHII «H IM««. 

DO  29     i  •   Itl 

I»  «  fn\iiiwf  foifat^ci  It ytCiniO.ftfWii'Ti « en i-. vKTn« 
• j»*f %r>iii «* IT. 

I»   miif%lltJl.lf .9.91       CO  TO 10 

«■  •   I4IMIIII 

it 
IT U.lil.ll il   •   Sll'/ll 

;cf:cccccccccccccc:ccccccr.cc; 

c 

: 
HFTJUN 

END 

ltM»OM 

MM«Cwl 

WfivwiÜ.i 

MMfHwJ 

Otf >« T Jjrf 

99««y>9w 

IMA«! Iil4 

iMMFVtM 

0Wi«tftW^ 
t6t<0U< 

M MO 94^ 

iltM«V0J 

MMOOM 
NCINiiOOiOVJrfw 

00MOMJ 
•0JI*OO4M 
0OA«tMil 

CMM#ratf 

CCCCCCCCCCCfCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCÖMJa^^w 

Mi>079g 

Bv49wW0w 

N*i4.'    •   Ni «M Ji.M.«/,« »I 
cut rut io 
I»   IJ.rO.21        C»ii   |tttltltT«,liiv«*l.NVft«2l 

l^tf'Sft   Mil   «.»fflMr«! II  .   •::*  ftm  TN|t  TNT««  MITM A 
POSITIV!  N|l   fNT4V   I»   THIS COLti««t  «CMTSINTS   U»»ta 
rniKANCC   ON   *   N'CAHVf   N|l   CNINV   I»    IT   MMIlfNTt  10M(« 
rottoiocf* 

N«,'.i   .   •«•N|INU(22I. II.KiDI 
MOW2 •  si«K «JI m.» i.«;.«>i 
**l    •    OL> 

C»U   RONIO 
H-i-i • not 
t*   ll.fj.Jl        NNN   •  NEC 
CALL  NAlMtTINIIESM.III 

INTERSECT   A  N30FL «OH   TH*T  CnuPLES  THIS   TOlFtANCE 
Vi:Tü4   TO   111    Nil   'FECIMCMION  COlirN VECTOR.   I ..• 
OF   tiiii  R3M   IS   THE   SANE  AS  THAT   Of    THIS  COUINK.   THE 
COEFFICIENT   II   THE  MClPRnCAL   UF   THE UStN  SFECIMEO 
FRACIION. 

NNOMI   •   *IANEINUI72I.I1II2I|}I 
N«OM2   •   N«NEI>llii;   I.KltN2.K)i 
MNI  ■  PLUS 
CALl   «0 4 10 
NNN  •   THIS 
CALL   MAT^ATII.O/NIMSI I.JII 

CONTINUE 
CONTINUE 

COLUNN 
NAME 
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«I»*^    •.*•«(       COS.f. 
W-.'«|S(     Sj'Stl 

c 
C 
C 
C 
C 

C 
C 
: 

COM*IN 4  AHtf   T2 

MMIMC 
M4Ä4IM 

SHOSfl   It  4  f J4T«»«|   |v  S-.n.'OutlHl   Sua^arG««H  INAT   IS CALLII 00i>i«O0 
ONCf »•"••« INV «AU «nitittf  »o^ctN I» **iv ij^pnm  uMT   SMSTUD- **»*iijj 
IIUNS   *Rf   HiOilJ  41   >IL    ( ■>-   •   II    '"   '•«■•Alt    I»'    S,)"-tlT¥|i   jj»m*j 

luiIOMS IM **Tii**:noM of •tJcmf^MS PM su^font tv OTH{«      Mto&Mj 

VWiKOda 
MSMIM 

M4MJM 

MM49IM 

MMIMJ 

THE   NJM-tfP   (IF   SUMORT   LMIS   OF   TYPE   KISUBMill   THAT   MV   BCjui>0*«>J 
OlvFBIEi   fkO*   S»f ISi 'f IIJM   Hf    RfOUIMNfNTS   fOH   |T   TO uJiJ-./«j 
SiTIS'ACTnrjr   «FQUlUfHFNIS  PC*   SUPPORT  UNIT   »JSUB(I»2I wi/>Jt80j 
is oEiiirtu rH3<4 us «V«ILA»ILITV BY A   »I.O    COEFFICIENT     *ji»-»<iij 
IN   ITS   MilOEL   KOM. MltfMJ 

Mik»MJ 
üOi>»«00 
0»fttM«) 

TH?   NU^UK   UF   SUPPORT   WITS   OIVEHTfcO   SATISFY   SCF   *HACT lONJui'^ä^j 

f.-'- i-.   /Al»HA/SU( i»l 

Ci-'»".   /SI','./ .      ."l    %.'»»<".-1» .'"» ' 
C')«HON   /SPTWB/S     s..iJ «mii.-jij-.! 130.21 .NSURS 

INIECCB   SU«S«.»lUS./E«O.Bl**FBEI 

DNF  CXU^N   Vi-T(M   IS  CENfaATED FOR FACH OF  NSUBS   P««<«ISSIME 
SUBSIITUTIMS.   IMStlBS   '   1001 

IF   IMSUBS.LI.OI        «FTUAN 
0)   10     I   ■   I.XMIS 

CETERA TE   M'   COLUMN   VECTOR   NA«<E. 

11   •   RJSUMI.II 
C*Ll    H«« «D^ I«. I l.l.'.l )l 
J«   ■   » JSJW 1.21 .  .     .        .. 
CALC   BRKSOCUK.Jl.JJ.Jll 
NYARI   •   NA^EI II.12.11.NU(2«n 
NVAR2   ■  N«*E(*i|llli.Jt.J2.J)l 
CALL   C01I0 

NROWl   ■  NAHEnui2ll.ll.l2.IS) 
NR0M2   •   BIK 
NN«   ■   PLUS 
CALL   R04I0 
NVJ    r    PLUS 
CALL   HATMRTI1.0I 

SUHIII   U«   THF   RE J'JI'»r,<rNTS  ►OR  UNIT   KJSUBU.2t   iJY   A 
-SUBIII     FNIRT   IN   |M|   'JOEL   MCM   FOR   UNIT   KJSU6ll.2t. 

NKDwl   •   NA<1E(NJi;8I.Jl.J2.J3l 
NROk?   ■   Rl*. 
HHt   '   PLUS 
CALl    KOWlf) 
NXN   ■   NtC 

Uv J.3 J<t JJ 
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C«U    -»'.. M ■   .    M II iiH***4 
c **»»**** 
c Mt»IV)* 
10 cnNiiKuf •mm.)* 
c jjt>i**J 

c ** >i i ',. 
IfflUM Mt»t*jj 

c M«>r>tf« 
Tt* JvHttt^* 

"iJ-iK. jriHr   UUIUI MVM ^73T 
c **»»fj* 
c ()...■-.                                 *   J-■.     11 J*>>I •., 
c i»VI««JWrf 
c sua«.)ufl'ir  sj4#4iM(4 to waifr rHf «««An or    'i,«.'  ac« vccro« ww»>«i-v • • uitii «'<o i»'«v *\ ix'  •-.)* i(4Kfp iitfirN »K»   n»a»n. »••IS J-i>«. -. 
c Mir is c •iCxvtkiiu »m« »it«iciit riMi««« fircuitca MITN ?MC 0»J>«««. 
c "Ai'i«  ii"*'-.r rut   iti^fo »mn ruf «iCMt Mttv tie» »»igi »III w. »>•-,, 

c id re«« i.if cJintu  *utiii »ur «ito» rm n»*u» ic -H/UJ o< **4»«>4J 
: ui'ii'»» » J« k Jiums •>6I>«*V4 
c — i.»/^ 

: ■ --   -^ju      > 
co««io«i /coLC^r/Lsrrsi -w>>.' .. V 
CüMMTMi    / t      . .  ./ i •. ■  . .    .»•- .s»-l / 1 .041 Si« 00»» 40^ 
CJ««inM /0ijWi««t«ii   r.;i.HJij ^wi>«. .v 
Cü"^'»««  /fnh'.I/l'»'»!« >->>... 
CUXIIJM /■o^k/imtiSM »ooit/i.trwiii loooi Ov«>«>wrf 

c >v»l ..^J 
iMicor« ••••x-"* M«>V>>v 
INTIU;   0M». »1 Ww>>«'.     . 

I^TCGt« »*.> fs.airm do«»«rj4 
ntc&t« iia»«ic wJA.'.ÄJv 

c M«i>VV0^ 
c «fel«.*0Jj 

NFKINO   f kMMii^J 
c OOMti^JJ • cuwruti o* i»aE iNoiCtTQRS rr« •»$ IINCOAW O» ■»•ItPMCl WdMvtJ^ 
• JrfiCJ--J 

NrNO  •   1*0«1   -   1 JJlOJy >- 

00   19     11   ■   liMISO JWlkifcJ^ 
If «TvrCSIIKl   •   NHWI»   f    Iri'fSlUM (iJtvu IJJ 

: UUiwiiMVW 
c ktlll  IM« iOMT n^ DISK ruf  nkut/ J-»-J «JV 

r \H Mf r:H"M or rnf f»Ki$rN w$ JJJJ».^^ 
c • 

'-U*-J »-. 

If   IL«««M.fa.ll       GO  Ti  SO M>*l^xrf 
c <«PS/160 ro«**f <)WJ**4W^ 

MlllE   lltlS9l   •»««N'rill .H«eM«'l2l ilwjkl*M 
«■ii 'r   l r«|S9l J.I.H.I ■.. 
01  «3   1-1.       ■) J->-it.^ 

«.0 M4iiF ir*t*0l   ' - .^-r 11. i i..Ms«-r n.:) »>->0.   (^v 

03   <■>     IX   »   It^lfVO JkOOin^^ 

*> M«ITf   I7,ISSI   -.1*." .(1 •! ."M-f S(|..l l.n-,»«fs( |i.?l ww44t9Jrf 
HE 1 (IHN ^- i-/.i^ - 

c U^TMt   M-«"AI »-*o.JVJ 

^.0 »HTf   »A.MJ»   MItMlflltMIWIiNfll OjiuiiJj 
D.I   '>S   l*l( «Jli V/U J-/   1^^ 
IT   •   H*S<(   jr^i't I 1,71   ,   »  1 MMiv^J 
10   .   *»iM    iM^A^riltll    .   *   1 U**-i»Jj 
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%%        -Mi'   (MOi   «-•.•-■ ii.n.:«s»-f ii./i.l M« 
01 O    II •  l.sr. i 
I?  •  -•s^i   «,»«< M ;« ..■ i   .   |  | 
It   •   -i\.(    .s»-' ■ . i • ..■»    ,   »   I 

»0 N«|T|   IMI«!   « ."; >1M. II.«-.*- M'«..'!.! r.lt.«t*r.MM» 
«Ilk*« 

C 
C 
ISO 
I«» 
IM 
Ul 
tre 
IM 
IM 

fUitl   i/i,11,1«,;••.»••! 
»n«-«i I/I.I>0I.I«./««.MII 
»  --»i i«•«<.*<•• .i ii.•«.«;.«on 
»»•l4tl|l«t««>Cl.fc<t««t«l(|M.tlit*>N|V|(««l| 
rjaVAff II. »Ml&i*(.l.l«.*tf.|M«ttM*|M(.*|tlN|,»#l| 
•   Ifll     I  Jt.*  -   I. •   . M.*«.4/.*»U 
no 

MM>*tfO«> 

*55 
: 
c 
e 
c 

c 
c 

c 
c 

c 
c 
c 

t« 

10 

c 
c 
c 
I» 

*0 

*  M*   Tl 

fioiciio* t^^ia&n« tc cr**m IMI «M t^rci'ic KOM TV* 
IITI'41   -••«  |-.-0«Jlf  »I*»     lOWt    0«.l»l 

CONW«  /klGM/llt6«riUitlf«O.Hi*raif 

MTfM«  M  ..»iiS.M- i.«i« 
MIIUl   '•' 
|SI".|.    »••*«<! 
nricd Mfio« 

i» iit>«cs».fa.2i     &o ro «« 

I»   («Ml.HC.nuSI   Cu   TO  <t 
iM«rp««iuiJii 
MtVM 
I»   ls-<».«*|.«tM  60  ro  n 
«••-IP.SJU*! 
■ftUM 
I» UMi.m.KCf i     co rn 99 
•»■■if • Numt 
Ml JIN 
iMMir • NUI ui 
■iryM 

OPim»   NMMtf 

t» iNNi.Mr.^LUSt en to «0 
l*MTP>*UI2») 
MfMMI 
IP   I'JS». .f .^L« I   CO  TO   49 
WIMTM4JI )S| 
RITUM 

Ml»»»««- 

Jw I» >V-J 

00 *«»rw- 

OdMfettf- 

0wA»»>M4 

tfb i•-f «M 

«.will«-.* 
■J* J-ll •tjj 

wC>«l»0v 
UJlt./ »^w 

— >i*«0-J 

>viw42w^ 
J- JO» Jjv 
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Appendix D 

BBCHIFTIOi Of COWIL 

fioum 
Dl.    COMfIL Sourc« Procru Llatln« 

D2.    Exaaple of Row« Section of Output froa OQKFIL 

D3.   Inapl« of COIUHM Section of Output from 
COBTIL 
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AppMdls 0 

oncRipTic» or cotni 

COSriL it • OGiPOIW proc«4urt, vrltua la tte FOMTMUi Uaguii» «ad 

uata« the ON tm/yto mUCCm ■ubrauttat, ttet r—U the output of 

KPB/360'i report proe«dur« BOUJTKM and produo*« • fll» of rov and 

eoluan Inforaatloc that la taput to tht OQIFOIW Lf raportar, OOMMEP. 

It aay ba thought of aa • praproeaaaor for OGHVP. 

Plflura Dl la • llatln« of MM OGHFTL aouroa procraa.    flfura ^3 in 

Chap tat 4 •howa aa axa^it of IVB/360 eoatrola uaad to axacut« CGVIL. 

Oaa axacutloe of   OSFTL proeaaaaa ooa HPB/360 aolutloa.   Ilia out- 

pttt firm BOUJTKM la alwaya Input to COiflL oa FORTMÜI logical ualt 

aavaa (7).    OORFIL'a output la ultlaataly input to OQnVP oa uait two 

(2) or 12.    Par COKFll axaeutloa, tha output ualt la apaclflad by a 

alafla calllag arguMaat. 

Tha ordar of OOHPIL axaeutloa la: 

(a) The value of tha calling arguaant la ratrievad by OOBPIL by a 

call to nkUXm routlaa GETABG. 

(b) A call to tha READCCM« routlaa POBim poaltlooa tha covualoa- 

tloaa flla to tha baglnalag of tha aacood array. 

(c) A call to RIADOQNN routlna ARRAY poaltlona tha flla to the 

beginning of the next arr«/—»he rov inforaatloa aactioo—and parfoma 

initialitatlon for reading that data. 

(d) A aariaa of calla to READCOM routine VECTOR retrievea inforaa- 

tion about the row«.    There la one call per row.    Eight valuea are 

returned for each call.    COWPIL prlnta only the row name (value I), 

ita activity (value 3).   Ita alack (value U) and the pi-value (value 7). 
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CONFIL 
5   JUL*   fi 

rC»1«*4N/eri»lf)»«»«   HCCHn   10   P»PJüCp   IMF   1PS/J»>'    CUIPUI   flit 
«♦•ICH |«   IHH,T   10   THf   cohfom I»»  4r»otTe«   ICON*C»t   k% 

C'IFII   MA»  tN-   (ll   i»GU**tl«T   ,   ACC'SSm  B»   A   CALL   TC  *r*OCCM*< 
t'    ft«!   r^TAVC   .   MH1CN   IS   TH(   rO«T«AK   LOOICAt   UNIT   ON  MMICH 
C.^IL   Mill   P-TüüCf   ITS   CüfPUT,   CONflL   ALNAVS  -IADS   UNIT   7. 

fAi«! Küt (irAii<r(«i 

iriL€ • f 
:AU ürTAvGdouTi 

•ONS  S^-IICK   —   fcA»f,*rTIVlTVtSL*CK,»I 

..J 

C*lt   IB»AY(|rurtlKn,KÄ*«f I 
N-tlTf    (IOJT.U    » 
rotNATfUtliH^OMS» 
IF   llNn.L-r.l» »FTU»K 

b.        CALL   «fCTJ^(I^lLCflK3tVAcUei 
IF   llNr,Lc.il        CO   TO   %*.'. 
w^ITC   (IJUT,1   il   VtLUMl),V*LUtf SltVAlUCUltVALUFm 

'••c TC ».: 

^.j 

C:LU««Ni   «ACTION   --   NANf.ACTlVlTY 

CALL   4«»0AV<IFlLttI^P.^*'if | 
MRITC   (IOUT.SV   } 
F0«»'»ni,r,7MC0LUMN5» 
IF    (INr.Lt.l) «fTU»N 

C*LL   VECTj-'d'-lLFf INOIVALUC» 
IF    (ISC.Lt.l» ?FH.i?N 
*«9in   (lOUTt7.t»    VrtLU'U» »VALUCI?! 
P0»-ATClX,Ae,Plö.5> 
r.O   TO  b.* 

HC 

Fig   Dl—CONFII- Sourc« Progrom Listing 
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(•) A Mil to ARRAY poiltlocu tbt file to the bccinnio« of the 

eoluan InfoTBttloc ■•ctlon and preparea for raadloc. 

(f) A aarlM of call« to VECTOF new retricye« laforaatloo atout 

tha coluans.    COKFIL print« only tba COIUBD naaa (value I) and It« 

aetirlty (valua 3). 

rigor* 0? ü an anapl« of the row« saetloB of COKFIL output. 

Flfur« D3 li an aa^pla of tba COIUIDI «action of OOHFIL output. 
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TrST»N 

TCfW 

TAT»f» 
▼«otc» 

Trrc 
f«oi 
son? 
so«* 
sen* 
soi? 
«rtu 

soi> 
«rt^i 

SI 07 
sun 
SIM 
Sl?8 
SI 17 
SI45 

SI 6« 
SI 76 
M7« 
SIRS 
S100 
SI 9? 
S1<H 
S?70 
S271 
S?76 
S278 
S?00 
S'<»<>4 
S?n<) 

l)?H.t?9«M -n2P.(»j5,»4 1.3^30 
♦I^.J^o«* -407.1A696 9.3 
*2l,**«Qf -'»21.44S97 0.0 

n6S').47AS6 -M6S9.476S6 0.0 
♦♦•»•».IWIO -**99.11719 0.0 
«i^j.isni« -9|60.5S«5II 0.0 

-2«»«f.4«>ri? ?9*6.59912 o.e 
-6ls^.Aoq»2 6ISS.499?? 0.0 
-«»I J^.?^*,^^ 9|0S.296«S 0.0 
-■«••?, 7095 6 «??.79956 0.Ö 
-Ol?.««»«*^ 902.89966 0.0 
-47»,4'>«»7^. 47n.499T« 0.3 

1 H.COOOJ 0.0 -3.Oil?? 
'».O 0.0 20.119^3 
o.n 0.0 26.31111 
J.O 0.0 14.07269 
n.n 0.0 3.42834 
r.o o.n 1.54804 
3.") 0.0 1.99570 
n.n 0.Ü 0.21481 
-».T 0.0 0.29872 
).0 3.0 0.07119 
0.0 0.0 0.30373 
^.0 0.0 0.27604 
o.n 0.0 0.66790 
•3.0 0.0 0.07181 
0.0 0.0 0.01379 
0.0 0.0 0.00287 
1.0 0.0 0.03144 
n.o 0.0 1.34639 
?.rt 0.0 1.13793 
0,0 0.3 0.93268 
0.0 0.0 0.33911 
?.D CO 0.40099 
O.D 0.3 0.46326 
0.0 0.0 1.42321 
r».o CO 0.39085 
0.0 CO 0.37194 
0.0 0.0 0.19483 
0.0 0.0 1.45741 
0.0 0.0 0.38957 
0.3 0.0 0.99313 

Fig. D2—Example of Rows Section of Output from CONFIL 
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r^o« 

for*. 

c«»o« 

r«u 
COl"« 

C917 

ro?i 

C929 
fQ?C 
r.<»3i 
C<»3? 

r«>3«< 
C9?*) 
«00? 
S101 
S004 
«005 
sooft 
S007 
sooa 
SOOQ 
son 
son 

lo^.i^sr 

l^.oooor 
7.0333) 

Ifr.oq«)«»» 
?.30000 
2.00000 
16.00"*? 

■».nooon 
i*.noooo 
4.00000 

»s.o«?«»«»* 
2.OD003 
10.00000 
♦.oor^ 

'7.90«;«;« 
6.000)0 
•».000^0 

16.OO"'"'» 
1.00000 

9.00000 
2.00000 
1.00000 

?2.999<'P 
25.«»99«:« 
4?.9999« 
12.00000 
4,000-)0 
6.00000 
i.o^orc 
1.00000 
12.00000 
3.00000 
0,9997? 
•»,99990 
0,999«!R 
0.0 
5,0000'^ 
1,00000 
fi,00001 
0,999C!0 
23,90007 
O.ooocn 

Fig   D3—ExompU of Columns Section of Output from CONFIL 
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E2. 
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E 

' V^PAK) ITS ROUTIKES 

OVEKVIEW 

Tblt appendix, tofttber with the lUtlac of the COKREP source pro- 

Srea in Appendix F, docuaentc the OOHREP propre« ft« It la aperatiaml 

■t USAMSSA. 

CONREF Is written entirely In the FORTRAM IV language for operation 

on USAMSSA'a IBM 360/65 c<sputer ayataai.    It la alao operational on RAC'a 

CDC 6U00 computer aystea.   Therr are aeveral differences between the 

prograns at thr two Installatlona.    These differences are not documented 

here. 

The program Is overlayed, and a one data Is packed. 

Figure El Is the general logic flow of OOlfREP execution.    It la 

keyed to subroutine names (in '   ')•    Calla to the subroutines that pro- 

duce the various reports are shown; but none of the internal workings of 

those subroutines is shown here.    These details are presented in the 

discussions of those routines below. 

Table El defines the CONREP input and output units.    Note that the 

cost factors file, unit 11, is only required if the Peacetime Coat 

Summary is to be produced.    Output units 3 and 9 are normally printed; 

unit 9 may also be punched as a deck of cards.    One set of data input 

on units k and 10 is used to interpret all LP solutions reported on in 

one CONREP run. 

Table E2 lists the subroutine that produces each report.    Figure 

E2 shows the general relationship of all CONREP routines.    It alao de- 

fines the program overlays.    Table E3 Hats the entry points for each 

routine.    Table E^ is an incidence table of possible calls by each 

CONREP routine. 
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Table E2 

CORRESPONDENCES BEWEEN CONFORM REPORTS 
AND CONREP ROUTINES 

Report 1 Routine 

Force Sunnary SUMARY 

Peacetime Coat Sunmary CSTSTR 

Troop Deck TRPDCK 

Troop Lift TRPI£T 

Unit Allocation« ALOCAT 

Unit Devlatlooa TLISTX 

Unit Support EUPORT 
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Table E3 

ENTRY POINTS OF OONREP ROUTINES 

Routine Entry point« 

Miln Ma<n 

REPORT REPORT 

BRK3DG ■K3DO 
IHTHOL IHTOOL 

B3TA BETA 

BEIA3 BHAB 

BVAL BVAL, pivAL, m/a. 

BVAL3 BVAL3, PrVAL3, RLflLB 

DEATH OBATV 

KBAD6 KSADB 

.QAlt'. ■IBtt 
MOLL HOLL 

HACK MASK 

WR1 

IIIIZ 

BU» 

rokic 

TOTD 

z T:*'~. 

TLHEAD 

TOTL 

ALOCAT 

ALHEAL 

TQALO 

VH1 

ZERO 

11117. 

hiniH 

HOREBR 

TORHCR 

i wa 

nn 

TUOAD 

im 
ALOCAT 

TQALO 
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T«bl^ E3 (Cont'd) 

Routin« Entry point« 

Kimi 
csrm 

SUkXY 

LPKDOP 

LPREMP 

8UP0RT 

SKEAD 

KJUKP6 

Kjorrs 

COVER 

TLISTI 

TXH)>I 

TdTU 

KJ\WPÄ 

KJOEIA 

CSTSTR 

DßCWT 

SUMARY 

LPRDOP 

LPRIKP 

SUPORT 

8HEAD 

■Wi-PT 

►Lnrxps 

KJORB 

oovn 

TU8TX 

TOTU 
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Table E5 defines the possltle normal CONREP terminations.    CONREP 

cannot,  of course, check for all bad or inconsistent data;   it is possible 

for it to terminate abnormally. 

All cannon variables are in labeled caanon blocks.    Table E6 is 

an incidence tible of labeled common blocks in each routine.    Table E7 

defines each block by listing the variables and arrays in it.    Table E8 

is an incidence table of variables and arrays In cannon blocks.    This 

allows easy determination of the block containing a particular variable. 

Table E9 defines each common variable and array. 

The next sections discuss each routine in turn,   in the order in 

vhioh they were listed in the preceding tables. 

LESCRIPTIOH OF ROUTINES 

Main 

The- main routine of CONREP calls subroutine INITC to initialize 

variables and arrays, and to call subroutine BININ to read a binary 

file of data (unit it) passed fro« COHGEN.    Main then calls subroutine 

REPORT vnlch reads COWPJtP control verbs and calls subroutines to pro- 

duce spaclfled reports.    Upon return fron REPORT, Main stops OOKREP 

execution. 

Subroutine REPORT Is called fron the aaln routine once to read 

OOKREP control cards and to call the subroutines that read LP solutions 

and produce specified reports.    If thr tMDBMf verb Is enco««tered, con- 

trol Is returned to the aaln routine which stops OOKREP execution.    If 

certain conditions are encountered, REPORT will print an appropriate 

dlaenoatlc and ternlaate execution or proceed.   A test a#ilnst a kth 

verb, RET,  Is pri-msani 1 but Is not raally used.    If SET Is encountered, 

control  Is returned to the naln routine.    Thr order of REPORT execution 

1st 

(a) Osll subroutine COVER twice to print two OOEFORN cower ps#ts 

on unit 3* 

(b) Read a vert card. 
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Table E7 

DEFINITION OP CONEEP LABLLED COMMON BLOCKS 

Block Definition 

AGO NAGGR,AGGLAB(25) 

ANS IB(7500) 

CHECKX ITEST(25) 

COMENT COMENT(5,20) 

COMMO IOTA(16) 

DESCRP STRNTH (760), DTM( 760 )COST (760) 

KFF NEFF, EFFLAB( 6,3 )EFF( 60,6 ) 

FORSOL FORSOL( 760,2), IFRSOL( 760,2 ) 

HEDD ITITLE(33,3),IPAGE 

IDN NAME(2) 

ILOClo ILOClo 

LINE LINE,ISBPAG 

NPRINT LINE(130) 

ORDER IORD 

REQFAC COEF( 8000), KJCOEF( 8000), 
NANZ^NBNZ 

RESOLU NCOMBT,NSUFRT,NPRAM,NPRAMU 

RNS IR(20000) 

STAT NCOL(3),NROW(3),CREAD(3) 

SYMBOL NSYMB(37) 

TITLE ITITLE(8),ISRC(3),ITPSN(2) 
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(1) If LP.READ, call subroutine LPREMP or LPRDOP to read a 

MPS/360 or OPTIMA LP solution, then call subroutine SOIßTR to retrieve 

frequently used solution values, and then go to b. 

(2) If REPORT, determine which of seven reports Is wanted and 

call the appropriate one. If unit Allocations Report or Unit Support 

Report is specified, first check to see if allocation rule coefficients 

are in correct order, and if not call subroutine HORDER or TORDER to 

reorder them. Upon return from the report subroutine, go to b. 

(3) If ENDREP, call subroutine COVER twice to print two CONFORM 

cover pages on unit 3, and return to the main routine. 

BRK3DG 

BRK3DG is a subroutine that is called to convert a 3-digit integer 

to 3 Hollerith characters. The characters are used in specifying model 

row and column names in calls to entry points BETA, BETA3, BVAL, PIVAL, 

RLGL, BVAL3, PIVAL3 and RLGL3 to retrieve solution values. There are 

four calling arguments: 

(a) I, the input number. This is usually the DQM number of a unit. 

(b) II, the leftmost digit returned as a Hollerith character. 

(c) 12, the second digit returned as a Hollerith character. 

(d) 13, the rightmost digit returned as a Hollerith character. 

BRK3DG strips apart the digits and then.calls function IMTHOL 

three times to convert them to Hollerith. 

INTHOL 

Function INTHOL is called by subroutine BRK3DG to convert a 1- 

digit integer to the corresponding Hollerith character. 

BETA 

Function BETA is one of the "solution value search" routines. It 

returns a column solution value from the Case 1 IP solution. Hie  8-character 

name of the column is specified by the eight calling arguments. The 

two-part name is formed by two calls to function NAMEU. The name is then 

checked against all those stored. If a match is found, the nonzero 

solution value is returned; otherwise, a value of "0.0" is returned. 
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BETA3 

Function BETA3 is one of the "solution value search" routines. 

BETA3 Is a LP case-dependent version of BETA. There are nine argunents. 

The first specifies the case—1 or 3—and the last eight specify the 

column name. 

BVAL, PIVAL. RLGL 

Function BVAL Is one of the "solution value search" routines. It 

returns row solution values from the Case 1 LP solution. There are 

three entry points. A call to BVAL returns the RHS value of a row. A 

call to PIVAL returns the pl-value of a row. A call to RLGL returns 

the logical or slack value of a row. The 8-character row name Is 

specified by the eight calling arguments. Two calls to function NAME'J 

form a two-part row name which Is checked against all row names stored. 

If a match Is found, the desired nonzero value Is returned; If the name 

is not found, a value of "0.0" is returned. 

BVAL3> PIVAL3, RLGL3 

Function BVAL3 Is one of the "solution value search" routines. 

BVAL3 and Its other two entry points are LP case-dependent versions 

of BVAL, PIVAL and RLGL. There are nine calling arguments. The first 

specifies the case—1 or 2—and the last eight specify the rcw name. 

DEATH 

Subroutine DEATH may be called to print a diagnostic message and 

stop execution If a subreport was called before an LP solution was 

read. 

HEADS 
Subroutine HEADS may be called from 1-case report-producing sub- 

routines to print the standard CONREP heading and page number on unit 

3.    HEADS prints one line of LP solution Information for case ore and 

then calls subroutine WR1 to print a line with a constant CONREP 

heading and the page number. 

HEADS2 
Subroutine HEADS2 may be called fror subroutines that compare two 

LP solution cases to print a page heading and page numbers. HEADS2 
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prints tvo heading lines of Information frac case 1 and case 2, and 

then calls subroutine VR1 to print a constant CONREP heading and the 

page number. 

HOLL 

Subroutine HOLL converts a word in real format to • specifiable 

number of words with a single Hollerith character p».  word.    If the 

real word Is nonzero, the characters produced are the digits of the 

word.    If the real word 1« zero, the characters may be all blank or 

may Include a decimal point in the proper position.    The characters are 

returned in ccranon array Lm(130).    The real tvaober,  the real format, 

whether to print all blanks or the decimal point, and the positions in 

array LINE to fill are all specified through calling arguments.    HOLL 

Is   mainly used to aid in performing zero-suppression in some report- 

producing routines. 

MASK 

Function MASK masks off a sptclfied character of an input word, and 

returns it as the left-Justified and zero-filled function value.   There 

are two arguments,    ""he first specifies the input word and the second 

the character. 

NAME^* 

Function N/ME^ eaucatenates four left-Justified and zero-filled 

characters to form one-half of . add row and column names. The four 

characters are passed as calling arguments. 

WR1 

Subroutine VR1 is called by subroutines KEAD6 and HEADS? to print 

a line with a constant CONREP heading and the pa#i number. 

ZERO 

Subroutine zero is called by some routines to zero out an array. 

Tvo arguments specify the array and the number of wnrds to zero out. 

Block Data 

Array NCYMB ti initialized here. It is the basic character set 

for row and column names. The characters are specified as left-Justiflad 
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with blank fill.    Subroutine INITZ converts them to zero fill by calls 

to function MASK. 

INITZ 

Subroutine INITZ 1? called once fron the main routine to Initialize 

sone variables and arrays. It calls subroutine BTNIN to read the binary 

file (unit U) of data passed fron CONGEN. 

BIHIH 

Subroutine BININ is called once from subroutine INITZ to read the 

binary file of data passed from CONGEN. BININ reads from unit k. The 

fll    was written by CONGEN on unit 11.   The following date Is read: 

(a) ST,WTH(760),OTM(760),C0ST(760) 

(b) C<ÄF(8OO0) 

(c) KJCOBF(8000) 

(d) HANZ,NBlC,VCQKEfr,RSUPRT 

(e) H2rF,DTUB(6,3),EFr(60,6) 

(f) NAGGR,AGGLAB(25). 
These variables and arrays have the same names as In CONGEN. 

HORTBR 

Subroutine HORDER may be called frcn subroutine REPORT to put the 

allocation r le coefficients—arrays COEF and KJCOEP—Into supporting 

unit order before REPORT calls subroutine ALOGAT to produce the Unit 

Allocations report.    HOREER is called if coMon variable lORT is not 

equal to 1. 

TORTER 

Subroutine TOROER may be called from subroutine REPORT to put the 

sllocatioo rule coefficient»   arrays COEF and KJCOEF—into supported 

unit order before REPORT calls subroutine SUPORT to produce the Unit 

Support Report.    TORLCR is called if comtaa variable IOPD is not equal 

to 0. 

SOLBTR 

Subroutine 80L8TR is called frcm subroutine REPORT lasiedlately after 

each LP.READ to retrieve and store the number of each combat and support 
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unit type in the force.    The LP case number is passed by common variable 

I0TA(2).    The fractional solution values are retrieved by calls to 

subroutine 'BRKSDG'  and function BETA3.    They are stored in array 

F0RS0L(760,2).    Integer values are computed from these according to 

Battalion Slice model rules, and are stored in array IFRS0L(T60,2). 

TRFDCK 

Subroutine TRPDCK produces the Troop Deck report.    TRPDCK is called 

from subroutine REPORT whenever the control card is "REPORT   TROOPDCK". 

This report is card-images and is produced on unit 9.   An EOF is written 

before returning control to REPORT.    Subroutine TGTD is called to re- 

trieve the title, SRC number, and TPSN of each unit from unit 10. 

TRPDCK rewinds unit 10 before the first call to TGTD. 

TGTD 

Subroutine TGTD is called from subroutine TRPDCK once for each 

unit typr to retrieve the title, SRC number, and TPSN of the unit from 

FORTRAN logical unit 1J.   Unit 10 is a formatted file and has one 

logical record per unit type, in the order modeled. 

TRPLST 

Subroutine TRPLST produces the Troop List report.    TRPLST is called 

from subroutine REPORT whenever the control card is "REPORT   TROOPLST     i". 

This report is produced on unit 3«    The value of the parameter i on the 

control card indicates hcv to Interpret the marginal values of the LP 

solution: 

I • 1 ... interpret as strength 

2 ... interpret as cost 

3 ... interpret as numbers of units 

k ... interpret as combat unit effectiveness 

5 ... all other. 

The value of the parameter, which is passed to TRPLST in common variable 

ITEST(l), indicates what column headings to print and how to calculate 

certain values. 

TRPLST loops on ccmbat unit types and then on support unit types. 

Information is reported for each unit type.   Subtotals are taken at the 
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end of the combat and support units, and grand totals are also reported. 

■Hie title, SRC number and TPSN of each unit are retrieved from logical 

unit 10 by a call to subroutine TGTL.    The fractional and Integer number 

of units in the force is retrieved from arrays FORSOL and IFFSOL.    The 

"Fractional, Per Unit, Slice" value is the IP marginal value of the rov 

corresponding to each unit.    It is computed by a call to function PIVAL. 

The "Fractional, Per Unit" value is the strength of the unit, or the cost 

of the unit, etc., as specified by the parameter en the report control 

card.    The "Fractional, Per Uhit, Support" value Is the difference 

between these last two values.    The "Fractional, Total" values are 

simply the "Fractional, Per Uhlt" values times the number of units in 

the force. 

Althougi tills report is usually only produced for base case runs, 

it may be produced for other runs.    To allow for use with some of these 

other runs, the LP marginal values are adjusted according to some rules 

discovered for uniform support unit requirements deviations runs.    For 

a "base case there is effectively no adjustment.    For other runs, a 

fraction is computed as the number of units in the force divided hy 

the number required.    The number required is calculated based on solu- 

tion values of deviation variables by calls to function BETA.    The LP 

marginal value is then divided by this fraction. 

TLHEAD 

Subroutin-j TLHEAD is called from subroutine TRPIST to eject to the 

top of a new page and print the standard CONREP heading and a heading 

for this report.    The report heading is variable.    Common variable 

ITEST(l) passes the value of the parameter on the control card for this 

report, which indicates what heading to use.    TIÄEAD calls subroutine 

HEADS. 

TGTL 

Subroutine TGTL Is called from subroutine TRPIßT once for each 

unit type to retrieve the title, SRC number, and TPSN of the unit ftom 

FORTRAN logical unit 10.    TGTL is identical to subroutine TGTD except 

for name,    übe logic is duplicated to facilitate program overlaying. 
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ALOCAT 

Subroutine ALOCAT produces the Unit Allocations report.    It is 

called from subroutine REPORT whenever the control card is  "REPORT 

ALLOCATN i".    ALOCAT loops on all support unit types,  interpreting 

them as  "supporting units."   As it does this, it also steps through the 

A- and B-matrix allocation rule coefficients stored in arrays C0EF(8000) 

and KJC0EF(8000).    These coefficients are already in supporting unit 

order.    Each coefficient that requires the supporting unit currently 

looped on is used to compute information, and a line is printed in the 

report.    The MM number, title and solution value of each supporting and 

supported unit is reported.    The unit titles are retrieved from logical 

unit 10 by calls to subroutine TGALO.    If the control card parameter 

equals  "1", this retrieval is suppressed to speed-up the report.    Ihe 

"Supporting Unit Marginal Value" ie computed from the IP marginal value 

by calls to function PIVAL, using the same adjustment logic as in sub- 

routine TRPLST.    The  "Supporting Unit Subtotal" is the solution value of 

each supported unit times the coefficient.    The "Subtotal Strength" is 

the 'Supporting Unit Subtotal" times the strength of the supporting unit. 

The  "10 Percent Coefficient Marginal Value" is computed from the unadjusted 

IP marginal value and the solution value of the corresponding supported 

unit by the formula presented in Chapter 5 of this volume. 

ALHEAD 

Subroutine AMEAD is called by subroutine ALOCAT to eject to the 

top of a new page and print a heading. ALHEAD calls HEADS to print the 

standard CONREP heading. 

TGALO 

Subroutine TGALO is called by subroutine ALOCAT to retrieve the 

title, SRC number, and TPSN of a combat or support unit from FORTRAN 

logical unit 10. The single calling argument specifies the sequence 

number of the unit in the model. This is the same as the number of the 

logical record on unit 10 that is to be read.  Common variable IL0C10 

stores the number of the logical record last read. If the record 

wanted is the one last read, TGALO backspaces unit 10 and then reads 

the record. If the record wanted is greater than the one last read, 
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TGALO performs dummy reads to skip to the record, and Ihen reads it. 

If the record wanted is less than the one last read, TGALO rewinds unit 

10, performs dummy reads to skip to the record, and then reads the 

record. The Information read is passed to ALOCAT through common var- 

iables ITITIE(8),ISRC(3),and ITPSN(2). 

KJUHPA 

Subroutine KJUNPA is called by subroutine ALOCAT to unpack the DTM 

numbers of the supported and supporting units of an allocation rule 

coefficient. There are three calling arguments: 

(a) LOG, the word of array KJCOEF to be unpacked. 

(b) ID1, the DOM number of the supported unit. 

(c) ID2, the MM number of the supporting unit. 

KJGETA 

Function KJGETA is called by subroutine ALOCAT to determine the 

sequence number of a unit in the model. The single calling argument 

specifies the MM number of the unit. Array MM(T6o) is searched until 

a match is found, and then that location is returned as the function 

value. 

CSTSTR 

Subroutine CSTSTR produces the Peacetime Cost Summary report. 

This report Ignores the single cost function Included In the If model 

whose wolution is being reported.    It instead uses the number of each 

unit type as derived by the model and the cost factors Included in the 

special Battalion Slice extraction from the FCIS. 

Variables Initialized within CSTSTR match the routine with this 

data file.    NCST is the number of budget categories included in the file. 

NCST currently equals 32.    CSTLAB(8,32) stores labels for each of these 

categories.    Coct factors for some categories may vary by peacetime 

stations.    UPTSTA is the number of peacetime stations  Included in the 

data file.    NPTSTA currently equals 6.    PTSIAB(2,6) stores labels for 

each of these peacetime stations.    IPTSTA(i,l) specifies whether or 

not cost factors for category i may vary toy peactime station.    A value 

of "1" indicates that they do.    IPTSTA(i,2) specifies whether each 
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budget category is an initial or recurring cost. A value of "1" inci- 

cates that the category is an initial cost. If the numher and/or type 

of data in this file is changed, this internal CONREP data must he 

changed. The data is read from unit 11; unit 11 is rewound at the 

■beginning of CSTSTR execution. 

A.'.l numbers reported on the first page and the three strength 

totals are computed and stored in array TOTALS(4l,3). The strength 

totals are retrieved from the slack values of the corresponding alterna- 

tive objective functions; function RLGL is called. Each record of the 

cost data file is read, and if it corresponds to a unit that is in the 

model, those cost factors are multiplied times the number of that unit 

in the force (stored in array FORSOL). The appropriate subtotals are 

incremented. 

All costs are then scaled in millions of dollars, and the first 

page of the report is printed on unit 3» 

The second page of the report is then produced. First, total 

initial investment plus ten years operating cost for representative 

discounting rates is computed and printed. Function DSCNT is called to 

compute the discount rates. Then the strength totals are printed, and 

finally the user-specified distribution of units at peacetime stations 

is noted. 

DSCNT 

Function DSCNT is called by subroutine CSTSTR to calculate discount 

rates used in the Peacetime Cost Summary. Calling arguments specify 

the nominal interest rate and the number of years. The rate calculated 

is multiplied times one year's cost in CSTSTR. The rate is calculated by 

^^ ^ [" ■((l+R)NPD)f 
where R is the nominal interest rate and NPD is the planning period in 

number of years. 

SUMARY 

Subroutine SUMARY produces the one-page Force Summary report.    It 

is called from subroutine REPORT whenever the control card is "REPORT 

SUMMARY".    The five lines of comments below the report heading are read 

from five data cards prepared by the user. 
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The number of combat unit types is passed from CONGEN.    The number 

of combat units is computed from the solution values of the combat 

units.    The number of DFE is input by the user. 

Hie combat strength is retrieved from the slack value of the 

alternative objective function TCSTRN by a call to function RLGL.    The 

support strength is retrived from the slack value of TBSTRN, and the 

total strength is retrived from the slack value of TFSIRN.    The percent 

combat, combat-to-support ratios, and strength per EFE are computed from 

these values and the number of WE. 

The combat cost is retrieved from the slack value of alternative 

objective function TCCOST. Support and total cost are retrieved from 

the slack values of KCOST and TFCOST. 

The values of the six combat indicators are retrieved from the 

slack and RHS values of the up to six combat effectiveness  indices 

included in the model.    Functions BVAL and RLGL are called.    This report 

always reports six values, and'the labels are not variable. 

SUMARY then loops on the number of support unit aggregates in the 

model.    For each one, the strength and cost of the alternative are com- 

puted from the slack and RHS values of rows  "abSTR" and "abCST".    The 

strength and cost force short- or longfall is computed by either com- 

paring the values for this alternative with those in a case 2 IP solu- 

tion, or from the slack and RHS values of rows  "abSTRFD" and "abCSTFD". 

An input parameter selects which way.    The strength and cost requirements 

short- or longfalls are computed from the slack and RHS values of rows 

"abSTRRD" and "abCSTRD". 

LPRDOP 

Subroutine LPRDOP is called from subroutine REPORT if a control 

card is  "LP.READ OPTIMA".    This routine reads the output of OPTIMA'S 

RECORD procedure.    Information is read for use In the heading on each 

page of each report that uses this LP case.    The case number is passed 

to LPRDOP in common variable I0TA(2).    rflie unit from which the solution 

will be read is passed in variable IOTA(l). 

First column and the row Information is read and stored.    The name 

and solution value of all columns with non-zero solution values is 

stored in common block AHS.    The name, RHS value, pi-value, and logical 
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or slack value of all rows with any one of the three values nonzero is 

stored in common block RNS. 

Information for a case 1 is always stored starting in the first 

words of the common blocks. 

LPREMP 

Subroutine LPREMP reads an LP soluti n produced by MPS/360.    LPREMP 

is called from subroutine REPORT if a control card is "LP.READ MPS/360". 

This routine reads the output of the CONFORM procedure CONFIL.    CONFIL 

is called from within MPS/360, and translates the output of MPS/360's 

SOLUTION procedure into a form that is readable by CONREP.    LPREMP 

first reads  information to be used in page headings from two cards 

following the LP.REAB card.    It then reads row and column information 

from a unit specified by common variable IOTA(l).    The LP case number 

is specified by variable I0TA(2).    The name, RHS value, pi-value, and 

logical or slack value of all rows with any one of the three values 

nonzero is stored in common block RNS.    The name and solution value of 

all columns with nonzero solution values is stored in common block ANS. 

Information for case 1 is always stored starting in the first words of 

the common blocks. 

SUPORT 

Subroutine SUPORT produces the Unit Support report.    It is called 

from subroutine REPORT whenever a control card is  "REPORT SUPPORT i". 

SUPORT loops on each combat and support unit type in the model,  inter- 

preting them as supported units.    At the same time, it steps through 

the allocation rule coefficients,  stored in arrays C0EF(8000) and KJCOEF 

(8000).    These coefficients are already in supported unit order.    One 

line is printed for each supported unit, and one additional line for 

each unit required by it on the basis of allocation rule coefficients. 

Unit titles are retrieved from logical unit 10 by calls to sub- 

routine TGSPT.    This retrieval may be suppressed to speed-up zhe report. 

A control card parameter value of "1" specifies suppression.    Solution 

values are retrieved from array FORSOL.    The requirements deviation 

is computed from the solution values of columns   'ISijkRS" and 

"SijkRL".    The unit strength and cost are retrieved from arrays STRNTH 
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and COST.    The LP marginal value is retrieved from the marginal value of 

row "Cijk" or "Sijk".    The "direct unit allocation, assuming no require- 

ments deviation" is simply the solution value of the supported unit 

times the corresponding coefficient.    The strength value is simply this 

number times the strength of the supporting unit.    The "direct unit 

allocation, assuming uniform requirements deviation" is the allocation 

assuming no deviation times (l - overall fraction requirements deviation). 

The 10 percent coefficient marginal value is computed exactly as in 

subroutine ALOCAT. 

SHEAD 

Subroutine SHEAD is called from subroutine SUPORT to eject to the 

top of a new page and print the heading information for the Unit Support 

Report. SHEAD calls subroutine HEADS to print the standard CONREP 

heading lines. 

TGSPT 

Subroutine TGSPT is called by subroutine SUPORT to retrieve the 

title, SRC number, and TPSN of a combat or support unit from FORTRAN 

logical unit 10.    Except for the name, TGSPT is identical to subroutine 

TGALO.    The logic is duplicated to facilitate program overlaying. 

KJUMPS 

Subroutine KJUNPS is called by subroutine SUPORT to unpack the DTM 

numbers of the supported and supporting units of an allocation rule 

coefficient.    Except for the name, KJUNPS is identical to KJUNPA.    The 

logic is duplicated to facilitate program overlaying. 

KJGETS ^ 

Function KJGETS is called by subroutine SUPORT to determine the 

sequence number of a unit in the model.   Except for the name, KJGETS 

is identical to KJGETA.   The logic is duplicated to facilitate program 

overlaying. 

COVER 

Subroutine COVER is called from subroutine REPORT to print cover 

pages at the beginning and end of output on unit 3. COVER prints 
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"CONFORM" in 12 x 10 characters made of "$s" approximately centered on 

the page. A "C", "0", "N", "F", "R" and "M" are defined with DATA state- 

ments . 

TLISTX 

Subroutine TLISTX produces the Unit Deviations report. It is 

called from subroutine REPORT whenever a control card is "REPORT 

TRPLSTX   i". 

TLISTX loops on all combat and then all support unit types. For 

each one, its title and SRC number are retrieved from unit 10 hy a call 

to subroutine TGTLX. The unit strength and cost are retrieved from 

arrays STRNTH and COST. The LP marginal value is the marginal value 

of row "Cijk" or "Sijk". It is retrieved by a call to function PIVAL. 

The fractional and integer number of units of each type are 

retrieved from arrays FORSOL and IFRSOL. They are multiplied by the 

strength of the unit to get the fractional and Integer number of men 

in the force. Force deviations are computed from the solution values 

of columns in this alternative or by comparison with the number of units 

in a rase 2 LP solution. The parameter on the control card selects the 

method. For combat units, function BETA retrieves the solution values 

of columns "CiJkS" and "ClJkL" if deviations are to be computed from 

structure within the model. For support units the column names are 

"SijkFS" and "SijkFL". Support unit requirements deviations are computed 

from the solution values of columns "SlJkRS" and "SijkRL". 

Subroutine ROLL is called to blank-out zero values. 

TXHEAD 

Subroutine TXHEAD is called from subroutine TLISTX to eject to the 

top of a new page and print a heading for the Unit Deviations report. 

TLISTX calls HEADS or HEADS2, depending on whether one or two LP cases 

are used in producing the report,  to print the standard CONREP heading. 

TGTLX 

Subroutine TGTLX is called from subroutine TLISTX to retrieve the 

title, SRC number, and TPSN of a unit fron FORTRAN logical unit 10. 

Except for the name, TGTLX is identical to TGTD. The logic is duplicated 

to facilitate program overlaying. 
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Appendix F 

CONREP SOURCE PROGRAM LISTING 

The CONREP Source Program I'IBM 36O FORTRAN IV) is listed here. 

The order of routines and the page numbers on which they begin is: 

CONREP 307 
REPORT 307 
BRK3DG 310 

INTHOL 311 
BETA 311 

5ETA3 312 

BVAL 313 

BVAL3 314 
DEATH 315 
HEADS 315 
HEADS2 315 
HOLL ' 315 

MASK 317 
mmk 317 

mi 318 

ZERO 318 

Block Data TRANS 318 

INITZ 318 

BININ 319 
HORDER 320 

TORDER 320 

SOLSTR 321 

TRPDCK 322 

TGTD 323 

Preceding pise blank 
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TRPLST 

TLHEA.D 

TGTL 

ALOCAT 

ALHEAL 

TGALO 

KJUNPA 

KJGETA 

CSTSTR 

DSCNT 

SimRY 

LPRDOP 

LPEDMP 

SUPORT 

SHEAD 

TGSPT 

KJUNPS 

KJGETS 

COVER 

TLISTX 

TXHEAD 

TGTLX 

323 

326 

326 

327 

329 

329 

330 

330 

330 

33^ 

335 

339 

3^2 

3hk 

3U6 

3^6 

3^7 

3^7 

3^8 

3^9 

351 

352 

<^$) 
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E«JIVA4,ENC(lllfSI«Ai«Mlltl 33^.»-^ 

C                                «AA«.  CJ-.TAMS   THf   lUtRfFORT   P-iiiil   ARCUMCNIS  WSAfliE >»<»>vV«JO 
S                                tillH  IKE   V(R«  /«EFOAT/. «M*M»»44 

OAT*  NAft6/*NT«ao.*««PltltAMTRCO.«i**CRtf«Alin,M<AIN.«M'>.OtTfA»>SWN .MM»tf3J 
•                           «MSUMM.AMARV   . fci\jPP.«««H T   .«MlRFV.AMSTl   / t«iW>>JJ 

C                                  MFSTVF CINIAINt   PHRASES HRNIITEO   AS   AR6«M(AIS   OF 9**n*4* 
C   .. »!•• /IF.RIAd*/. «..__._,. •»A.»»^* 

DATA   MrUff/»..»#l|.».«-4      .«M-PW.«<00   / WW«M»»>v 
C                                  MAIVE«   CONTAINS   TN»   «PIMRIR   Q*   AUOMARiE   CONTRA   V|R«S. MA#>TJ4 
C                                  **»•>     COdlAIHS   IMI   FMRASIS  »113-10  AS   CONIROi   VERBS— *,***•** 
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HCNSft N4Hf     COS««» 
: «c»tMt, sit. f«o«M. ir.trto. 

0414  «tivf«/«/. <vM/«H4ii>(i.;M*l.>HiM.|H   .«NCMOa.VNM. 
•     *»*».«. »MIO    ,»•)/ 

: N4«4«C  CJNt4l*lt   iHf   NU^U  0»   4U0«4HI   «■SUCf^lll 0* 
; In»   *(44   Bf^lMT. 

0414  -.».*«,/   T/ 
c       C4u ovf4i4fitHcovfa,i4.9.n 
;       C4ii üvcrt^viKovM.io.o.ii 

cm  cnvn 
C411  COVf« 

C 0*Cn   fVlCUMM — 
C INIIULIII  TH(  VIM  10 COvMtia. 

f« I • 0 
S «140 -M4t «nnuit or A MM CMO IN unt ore«. 
C   100  Kf40ll.ll   iC'm.LCJ'l/.IMCI.MMX.INO.IWI.I^.IWOI. 

• 1*0   iLUcST^Jll  iCn^l.LCOMJ.IMSl.UaSI.IW.INDl.lOt.INO». 100 
• M«IJl.j«l.«t.rv%a 

1   fj«^«!!!!,*!«. II. II).//1/,M.*I 
: •••••••     TMit It  IH» CK  itr'ii CtfC« •••••• 
e '    i»ii9'.n Ditiii ' 
C 40V4lCf   TMT  Vf*«   I» COMTf«. 

Ml I • I • I 
C fltr i» via« io couiTi« ii:fir>t »in-*aif NUMI« —l.». 
; WNf IMia   :4«}  »O't  NOT  C0Nf4IN   H0«l   VIM. 

IMI.CI.f««vt«l  60 TO |?0 
"C Till   CIVCN Via«  464|NtT «C'IKfNCI   T4il|   /WVIO/.   TWO STIt 

IMlCONl.Nf.VWMI 7»I-UI   0Ü   TO  101 
IMlCONJ.*(.*VMI**lll  CO  10  let 

C Ml«!   (i .L*   I»  CIVIN  Via* H4TCNI0 — 00 TO NOT  STI» 
C i vuira ir vfa» ID. 

SO  TO ISOO.Ml.102.101.«0«.10«.10*1.1 
C MM»   0tC4UU   vM«   IS  /MM«!/    ■- 
C MUST OITIO^IM  HNICN Suoafaoai  is MINTIO. 
C INITUl   COuxI»«   »U«   «IMIIIT «tM'HNT   I». 

MO  I  • 0 
C A0V4XCI   «l^iat   «acuMINT   10 (OUNTf*. 

lit I ■  I •  I 
C risT wNCTMta ataoaT 4«cu«fNT ccMMTia ftctros V»»«M 
C Of ULOrfAOil «antrKNTS — l.l. »acu^mi  is NCT I»C*I. 

iril.6T.H4«4«6l   C.I  TO  191 
C TIST   6IVIN afrO«T ««CUTNI  464INST  MIIOINCI   I4HI  /M«6/ 
C TM3 ST<«S. 

IMMati.sf .iA«r.t/.|.in 60 TO no 
mi4a6».S(.*t«6l2*lll   SO TO   ilt 

C NIAI   OM.»    IT   »foul   44   JNINT  «UTCMIO. 
C NOW  6*1   TO  MM3MI4TI   SWOafPOaf  C4UIN6  SIOWINCI. 

69 TO t«01.49>.O9.«04.«CS.«e*.40Tltl 
C NMI   I»   ^railOf  l IST/   SUOMWT   IS   MINTIO. 
c MI C4u ovr«i4vi4Nfanst.<.o.oi 
«•I     c«ii i«nsi ...-.—  

69  TO M 
C MMf   I»   /T4nOf OK«/  Suia«»oai   IS  NINTI». 
:   40}  C4U   OViai4rl4NT«»O(«.|.0c>0l 
40t       C411   T»fOC< 

63 TO «V 
HC<I   tt   /UNIT   4UOC4TICNS/  SU4«frO«T   IS  MNTIO. 

C   40»   If   «IMO.Nr.ll 
49S        I»   IIO«0.«l.ll 

c*ii nvfaia^itMMOaoiK.i.e^l 
C4ll   Niaoi« 

M.«»4M 

(>0tM«40w 

M»JU««4M 
Hi.* I.* 
******** 

*oxrtj^ 
06«KITIM 
M0«fiw9 
oao-r»^ 

OfcvvU-. 
OMwlTtfj 

MJJ4JJ, 

OlAMiD^ 
OO-viUj 

■ ibrfi*«««« 

Us*»*** 
«oo^ar^ 
09U-«»vJ 

•K4«l«>v 
JOJM«!^ 
•OJtftMj 
IM«t4««« 
0uw)«M4 

IM>«>W«TOW 

t>Ov>**^ 

OMllJMrf 

•0416144 
******** 
(,<**. **.j 

•0011 Mi 
^«l.tlM 
OONiUM 
Mtftl>4J 
rfOO*l««i 
Mtf/IMv 
M^.IM^ 
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M«MI MUt    CO»«!» 

CMl  »iXAt 
 «.   .       M »0 •• 

M(«(   I»   /»f*citl-i   call «MO  »1M«CIN iü»«*«»/   t««MirORT 
C I»    -»-.I'T. 
C  «•« CUl ü<(*i »»i»< »iii«.».o.Pi 

» . »M    cm tmn „ ......   
CJ 10 •« 

: Mt«f I» /» M'r  \u'«««» at^Mi/ l> M«II». 
t    «•«   C4ll    0»««HtI» .\J«4«».».0.0I 

.„       ♦••        C*ll   Wt*4» .     .  
M 10 «• 

_      C «I«!   I»   /'«I»   ll»»««!   ««»O«!/   It   »MlfO.     ,     ,     , 
;  00*  I»   M0«>.M.>i        CUl   0»f«ltVI*MlM0f«il(0*9l 
«0*       If   IIOAO.M.OI       CUl   m.H« .        ... 
: CUl n*i«n*i.MW»Mi.f.o.oi 

CUl  VU*uai 
00 19 *« 

C •«•• I» /Mri»vo Taonnitf MHMI^ U «uitfo. .... 
: *o? cui   ■• i i'it"i I\»'.I.-).OI 
%or    cui tiutt 

00 10 •« 
C •<«'   ••   VI**   It   /Mt/.   lOltlUin   MOUMtdf   C(o«if|«. 
C Cw4«l*ii* «nuif) 

.^.   Ml      Mt«* -•     ,, 
C MC«I  1/  vi«»  it  /ts->»i n.  »«IM mo «froctia MCtt*M *N0 

 C MtW««l   to M0«l»  »O*   IM-l-UilLs.   
C  Ml CUl   WCu-OMi 
C Otl<it  *.• 
C o     » J»-«»!! i>o. »j'.f.« o»  riM»'» tun 

CUl Ov««l«fltMCiv«a.f9.9«|l .... . ...  
CUl o»i»i «»<>•< J»I«.;O. i.i • 
Can eo»to .«.-—  . 
Can covia 
at i AN 

Miai i» VIM it A^.MM/.    i«oi it flit o« IMICM ia toi« 
to *l   l«i*wt  it lucatio — taatl oa ta^til aia«MttO* 

I»  t|M01.M*i***3.1101.t*.Ill       «0 to tO* 
IMIIUlltl «at traf aaowatM cotaitM. 

1 • 0 
anv*s;i  «at tvat aacuMfNt cnwtfa. 

I • I • I 
C tttt l» «IM« «at tvat ««ttnfo a« auokaaif  CM — 
C nat/ta) ua oatiaa. 

Itll.0f.il CJ to Mt 
C fltl oivff* *»t i"» aaoiHOM aotiott ai*l«iaci i*aii 
C /«atlta/.    tun ttrat. 

|flia«4l.«ii.<*attvai|*|>|ii oo M oM 
_    |tiiaaci.M.«att«aii*iii co to aoo 

C Ntai ust»  ia tivM Mt «»»•  «atCMio   — CO IC »aOHa 
C l«atft  «»»on. 
C can «»aaino»ia.af«o     I 

c 
c 
Ml 

I 
c 
Ml 
C 

/   CWN C» ••/lO.l.tM ttcowoti 

r 
CIO 

can «4aain»iia.af«o 
main • IOI 
1)1*111 • ivw 
C) to UIC.CIOI.I 

CUl IMOQa 
M to ait 

••  IMI  • IWt faat, i«! • iO'CAU. 

M^i.lM 
«Mi I CM 
•M>wUt^ 

«Mlit^ 

WkOII/M 
OCvwatrt) 
0*»tfl««^ 
mi i*jj 
ooviatM 
M«l«<^ 

»wwt ««J. 
MOl li-j 
Mi«« aWrf 
M««tifd4 

Mwl a%M 
M»4a|«M 

M01«Mw 

KJiaW« 

MM«t^ 
MJI*a^ 
OMt**M 
M^i »^J- 

JOJ.t««^ 

ObWlkMM 

OMiaaOJ 

Mwl.l.^ 
M*)»a4M 
Oi)<M«*^ 

44«iafiM 
Mwlaa*« 

OwOt 'b^w 

00«*lli«»i« 
OMI'K* 
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MftAMCTMS AS fO* OP*lU). 

 C 

 % 

C 
c 

HfNMR  MNe     COHtlP 
C MS/UO MOM 
420      CUL  inw 

. »I»     c»it soLsr« 
cj ro «t 

C tnusio 
M« MTMN 

c iMuua 
MS MrMN 

C UNUSfO 
SO* MtUON 

C Nf«f if iHKtcociumi vrm (tucnuiiuRio. MIM OUCNOSTIC 
MO MINT  «tLCODltlCOMl 

M 10 «A 

C Nf«l  I' INWIlf  fNCOUNtfUrO MFOM VIVO /CNO«I»/. 
Ml  »«INT   S 

I   WIMtllTMIMfNlTlIM   fOr   INCOUNTfHtO.I 
•f0» 

Mil   I' ClrtN  ANCUNINT 0»  VIM  /MWM/   IS  NCT   IIOU. 
Ml  »«INT   «tl*«Cltn*Ct 

« rMHAHITHlUNMCOCNIMNlf   SUMfrOMT—.IM tlOM—S«(l»»r0. I 
M TO «« 

MHI   I»  0I*N *«CUN|NT Of  VIM  /SIT/  IS NUT   ICCM. 
Ml »«INT   S. l«M|t|M»| 

» H»aN«TiitMiuNKfCOiNii4»ii tf«ai*»ir--.}A«.iOH—SKi»»rc.i 
CJ   13  M 

HIM   I»  4   WIDIO CHIIN6 MliM|T|> IS IMn. 
M4 MINT   T 

f rMMTI4«M|NlCISS«av  MBMCTI« HISSINCt  AeiN3UM  S«ir»C0.l 
M  TO M 

NIM   I»  CIVf N MM  TVN   «MUHINT 0» ir.NIAO  It   IllIMl. 
MS MINT   «.lUCLUaCt 

• rauUTI   ITM tfNaiCOCMKAtll IP  SVSTI»—.»««.ISN'-JM  111110.1 
110» 

MM   I» I»  SMN   IS «IVfN «S  IN»UT  Ot CHI»   THAN  T .. li 0« 
TAMIL 

M« MINT   f.lNOl 
« rMNATl   SM TAM.IS.I*«  NOT  AllOMO »r»   I»  SOLUTION.« 
•     MH OMT   I  AND   It   AM   0«.   JO« «IU'r.1 

'' mrm waanrnrnnn % 

c • 
e 

T at   »o      _ __ 

Ml SO«  IS A »OtTAAN   IV IUNCTI0N  SOMOCMN THAT   ACCMTS 
A   1-51011   INTICfA  AS   OM  CAHINC  MNAMTIA AO   MIUANS   TM| 
S Olfilis AS  l Hjiitn.« CNAAACTras AS »oami »•««•«» f««i. 
•Msec cuts »r«: ii »•. iNTMot AN) is usro to mp$*t «INIT 

IDINIIMCAIIOV   Hi*%l»S   »Ot   UW    IN   Minil   aurf  ANO CCIUMN  NAMIS. 

I  ...S*0ieiT   INTCMB   INPUT foa  OMAa-U»  ANO CCNVftSION 
»«On  INlfsr«   »n MOiMiiM. 

II...HM-*r,l   01011  Af TjaNTO AS  A  MtllAITM CMatCTIA 
U...t»C l>f>  OICIT   MTuaMO AS  A   •^HI.IIH fMAaACTI« 
IS...aifrlT-MST   NICIT  AflUlMO AS A MXIIMTN CMAAACtiB 

MWITAJO 
OOOiTT^J 
Mt>il1hjj 
9wCi TVwJ 
OJUlAJjw 

O0wl«»ww 

Ü001«»JJ 
0601AVOw 

iCtltVltfj 

JJJ4V>..J 
6dt>lVSdw 
OJüiVfcUJ 

CIUI)I9«0J 

OOO^OtOJ 

eo<MU4vj 
00(140 >Cw 

VSMUAOJ 

OOtMllOw 
MMliv. 

bJUilikJ 

*Otftf«l04 
4<tytti>t* 

MMiiOJ 
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NEWER N«NE    CONREP 
MUK  »P*RI OIGITS 

11-1/133 
I) ■   I -  11/101*10 
12-1   I -  (IIMOO *   13)   i /    10 

CONVERT EACH 0I3IT  FROM  INTEGER TO HOLLERITH  BV  * CALL 
TO FUNCTION   INTH1L. 

11 >   IMTIU.L«   II   I 
12 •   INTHIL«   12   1' 
IS  •   INTILI   13 I 

RETURN 

EVO 
FUNCTION   INTt«ULII) 

0002330J 

0CÜ24MJ 
OOO^ieOü 

00ii2ieJj 
OOO^iVOO 

dJt)2410J 

00w2-t3dJ 

000^4 iUU 
i002<,bOJ 
J0J2t7J^ 
J0>i2»dxj 

C 
C 
c 
c 
c 
c 
c 
c 
c 
c 

c 
c 
c 

c 
c 
c 

c 
c 
c 
10 

c 
c 
20 
10 

c 
c 

22   SEPT TO 

INTHOL IS A F3KT4AN IV FUXCTICN SUflPROCRAH THAT ACCEPTS AS 
A FORMAL PA4A4ETE4 AN INTECFR OICIT (3,1.....91 ANC RETURNS 
THE   HOLLERIIH CHARACTER FOR   THAT  DIGIT   HERO OR  NUIM   FOR   !■! 

I...INTEGER   Otlf...OR   * ...   

COMMON /SVMSOL/NSVM8(S7l 

IP   I   IS NEGATIVE  OR   CREATElC THAN f«   PRINT   AN ERROR  MESSAGE 
ON L3GICAL  UNIT   6 AN3   TERMINATE *OMGEN EXECUTION  RV  SfOP 0003 

IF   M.LT.O.OR. I.GT.«I        CO  TO  20 

IF   I   IS   li2«...n«   9,    ITS HOLLERITH CHARACTER   It   I»  ARRAY  NU. 

IF   II.EO.OI       GO   TO  10 
INIHOL   •  NST<(I||*2TI 
RETURN 

IF   I   IS Ot   ITS  HOLLERITH CHARACTER   IS  VARIARLE  IfRO. 

INTHOl   • NSVM9I27I 
RETURN 

PRINT   10,1 
F3R<«ATI1H|/////1H  t42H**«**  FUNCTION  INTH^l MAS CALLfO WITH   I   - 

•»•1RH INOt   0. It...)!«   9)1 
STOP  9003 

ja 

... 3002310^ 
0J3«S<;JW 
JO 1)4 3 30.; 

f9ICJÜ^>30v> 
0<tOliujj 

..     OOOii/J- 

<)ou2>yjj 

OUO^wlUO 
OC-OioiJ- 

OOö^otfOu 
ibOiaVJ^ 

ooo/no J 
i>00«T4tJj 
OOJ*7 3-J 
00 MHO* 
OUW/JJ« 
Oüwi/Ooj 
OOM7 70U 
(.002/dOO 
OOJ2 7VOJ 

.10004«too 
JOJ4d»Jj 
JO<M«30tf 
0002««^ 

FJNCIIJN  •eiAINl.N/.n3.^4.Nf.NA.«i7.Ntl <t\m»l>i4 
C INTf4NALLT  C*lLEt WHENEVER   IK   RCTA VALUE  OF   A   VECTOR   IS     JJJ.J.JJ 
C MANIEO   ANO CASE    1   IS   IMPLIED. tfWW2*«0w 
C MIMNS  REIA   VAL'X   OF   VECTOR  NANEO N|.N2«N3tAAtNS.N«.N7.NawJ0<4OJv 
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MEMBER NAHE    CONREP 
COMHON/SYM30L/NSV«1'»«3n _ _ 
COMMON   /ANS/At },25001 
COMMON/STAr/NCOLOt.NKOMDI.CREAOOl 
COMHON/ION/N4ME<2) 
DIMENSION   m3i2500l 
EQUIVALENCE   IIHft) 

C PUT  FIRSr   FJÜ3   CHARACTERS  OF   VEC   NAME   IN  NAMEC1I   AND 2ND 
THIS TWO UORO USE   IS  A   CONCESSION C FOUR IN  NAMEI2I. 

C TO  IRM   360,S. 
NIMEI1I   -  NA4EM O.N2.'O.N«) 
NAMEI2)   >  NAMtUNS.Nb.NT.NS) 

  MCOL   ■ NC0LI1» 
C BE3IN   SIMPLE   SEQUENTIAL   SEARCH OF   NAMES   IN  /   IB /. 

03  100   I-lfNCOL 
C IF  NO  NAME  MATCH,   CONTINUE. 

IFIIRIlill.^E.NAMeim   CO  TO   100 
|FIIB(2.II.^.NASE(2II   01  TO   ICO 

C HERE ONLY   IF   NAME   MATCHED,   PUT  CORRESPONOINCBETA 
C VALUE   IN BETA. 

•ETA ■ A(3,ll 
C ANO RETURN. 

RETURN 
100 CONTINUE 

C HERE ONLY   IF   NO  NAMES  MATCHED,   HENCE  ZERO BETA  VALUE 
C IMPLIED. 

•ETA  ■ 0.0 
RETURN 
an 

00029100 
0J0292JJ 
0t>rf2930j 

J0«29iJj 

OOtiiJOOO 
OOOJJUJ 
0J0iJ2JJ 
JüÜiOijJ 
OJt)iü<iJj 

ÜOOiOöüJ 
OiiJiwTOJ 
OOrfiüBJJ 
«0iiJvi9JJ 

ÜOÜii^Uu 

O00J19UU 
0Jw4l6wJ 
ÜOtfii /UJ 
OOOildoU 

 ruNCTift^ ttgTunc45r.ta.'4?A>.u.M5.KJ..*jT,mi sasirea 
C                                PFOREP   1.4 —   2f  FCARUARY  1970 JOiii^J 
C                               INTERNALLY CALLED WHEN  A  CASE-SPECIFIC   BETA   VALUE   IS OJOJ^1»J 
C                              WANTED.     RETURNS BETA   VALUE   FROM LPCASE  /ICASE/ FOR  THE       JOü.»^JJ 
C                              VECTOR   NAMES N1,N2,N9,N«,NS,N6.N7,N<. OOOJ^J^J 

COMMON/SYMmiL/NSYMAIlT) C0OJ2«.0J 
CÜf   ON  /ANS/AI },2!»00) Odi)i2»JJ 
COM ;;N/ION/NAME(2I Jjj*2fcjj 
C0MMnN/STAI/NC0LOI,NRnw|)|,CREA0m UJÜii 7«- 
DIMENSION   1513,29001 uo^*2äJj 
EQUIVALENCE  (IB, AI 6<)I))2V3J 

C                              PUT  1ST  4 CHARACTERS  OF   VEC   NAME   IN NAME! 11   ANO 2ND  *            J0WJ3«3J 
C                                 IN  NAME!21. «Owiilwj 

NAMEI1I   • NAME4INl,N2.'43,N«l iH<iy»i<H 
NAMEI2t   •   NAME«INS,N6,MT,NRI UUJ*iJwJ 

C                              SET  IIIIC4 LIMITS FUR   APPROPRIATE   CASE. OOUJtwj 
C                              TEST FOR CASE   1   KANTED. uJOlliJj 

IPIICASE.NE.il   C9   TJ  219 JJjJJöij 
C                              HERE FU4  CASE   I.   SET   LIMITS  FOR SEARCH TO THCSE OP CASE       ÜUUii7wJ 
C                               1 COLUMN   STOiUCE. OJJJidJ^ 

200 LCOL  ■  1 OWJ>3<.JJ 
MCOL   • NCOLIII — •••      UUUi^OüO 
CO  TO 2S0 MOMIMJ 

C                              HERE   IF  NOT  CASE   1.      SET  LIMITS FOR ICASE.NE.l. Jb^»-»*^ 
110 LCOL   • NCULIICASE-ll   *   1 itwtstjj 

MCOL   • NCOLIICASEI JJJJ-.-.UJ 
C RECIN  SIMPLE   SEQUENTIAL  SEARCH OF   ICASE   NA«CS   IN /IB/. li^itm 

250 0)   100  l<LC3L,MC.IL OOtfi^vwu 
C                                 IP  NAMi  OilES NIT   NATCH,   CONTINUE. Mtf** TuJ 

iFcieu. ii.tt.NA^MIII oo Tn ico MQJ^VJJ 
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PUT CORRESPOND! NC SETA VALUE 

MEMBER NAHE    CONREP 
.    .|F(IBI2.I).NE.NA>1EI2II   T.O  TO   100 

C HERE  U4LY   (F   NA1E  MATCHED. 
C IN  HETA. 

BETA)  ■ AOfll 
C ANO  RETURN.   

RETURN 
100 CONTINUE 

C «ERE  ONtY   IF   tO   NAMES  MATCHED—HENCE  0.0 BETA VALUE   IS 
C IMPLIED. 

BETA)  -0.0 
RETURN 
 ESO 

C 
C 
c 
C 
m 

c 
c 
c 

«0 

110 

11 

It 

OR  LCL   VALUE 

FJNCTKIN  ÖV\L«'a.,<2.\3tvJ'.tN5,\ü,N7,NSI 
PFOREP   1.* --   26 JANU»«y  1970 
CALLED   nTERNALLV  WHENEVER   RHSt   Pli 
IS NEEOE3  4M0 CiSF   1   IS   IMPLIED. 
RETURNS   VALUE   FUR  RUU   NAItO   Nl tN2 «NltM tNSt Kt>N7(N4 

RHS   VALUE   FOR   /   BVAl  /. 
PI   V»L'IE   F3R   /   PIVAL   / ' _     . 
LCL   V-LJc   FOR  /   RLCL   / 

ENTRIES. 
COM^ON/SYMSOL/'ISYMm 371 
COMMON/RNS/^ATIi,«.}^! 
C3'<MON/Sr*r/.CJL( 31. V<OrfmfCREADm 
CO1MI1N/I0N/NAHEI2I . .       ._ 
DIMENSION   IRIS.O}» 
EQUIVALENCE   (IRfAiATI 
N  ■  1 

«0 .        _     .-       . 
PIVAL 
PIVALINltN2fNl.N4tN9tN6fN7tN8l 

0&O3«9iJ 

JÖJJÜuJ 
03wiJi;j 

JUO33JJJ 

MMMM 
dOJi>^tfJ 

C3 TO 
ENTRV 
ENTRY 
M ■ 2 
63 TO 
mRV 
E^TRV 
M -  S 

«0 
RLCL 
KLCLINltN2tN3.N4.N9.N6.N7.MI 

PUT   1ST   *  CHARACTERS  OF   ROM  NAMED   IM NAMEI1I   AND 2NO  4 
IN NA<(LI2I. 

NAMEI1I   ■  NAM««(Nt.N2.N3.N4l 
NAMEI2I   ■ NAMEAMS.Ik.^T.NSI 
MROrf  ■  NR0WI1I 

SEdIN   SEtRCH  OP   ARRAY   /   IR   / FOR  NAME   NATCH. 
03   103   IM.MR34 _ 

IF  A NAME   DOES   NOT  HATCH,  CUNTINUE. 
IF(|RI1.II.ME.NA4FIIII   CO TO   IC3 
IFf |Rf2,lt.NE.NAiEI?n   CO   TO   103 

HERE    INLY   IF   NA«E   MATCHfP« 
VALbE   SUUCHT. 

GO  TO  lltO.lll.lWt.M 
RETURN  RMS-VALU*. 

BVAL   »   RMATU.II 
RETURN 

•Eru«N  PI-VALUE. 
PIVAL   - RMAtll.ll 
RETURN 

RCTUNN LCL-VAL«K. 
RlCL   ■  RNATIS.II 
RETURN 

BRANCH ACCORDING   TO  TYPE   O* 

JyJJMnJJ 
<i<JOiat.J 

OOOi«l>UU 

JOUJOVJJ 

JO JJ/OJJ 
JOJ3 7iJj 

JJ^37iJj 
OOOJ7<.JJ 
bCOJ7Si)M 
OOJiTbJj 
«J3377J- 

b<)i>37«JJ 

303J*1üO 

JOJüJJJ 

JOJioJjj 

UOUifJJJ 
rfUJ4ViJ^ 
ö«>JiV23J 

«JJ.>SJ.,J 

X.039734 

Jt.J*J.JJ 
J3J«3;«J 
OOJ*JJ-^ 

00(Kv««>v 
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MEMBER  NAME     CONKEP 
100 CONTINUE 

: HE«E  ONLY 
6VAL   ■   0.0 
RETURN 
END 

IF   NO   N»ME   MATCH,   HENCE   lEKO VALUE   IS   IMPLIED. 

FJNCriUN   dVAL)( li:AS£l>tl.iM2tN)tN«tN>,l;6(.-W,r4(il ~ 
PFOREP   I.« --   ir   FERRIKKV  1970 
IMTEtNALLV CALLED    WHEN   A  CASE-SPECIFIC   RMS,   PI,   OR LCL 
VALUE   IS   .mTfO. 
RETURNS VAfJl  FRTM LP  CASE   /ICASE/ FOR ROM  M»EO 
Nl,N2,N},N«,NS,N6,Nr,NR 

RMS  VALUE   FOR   /   BVAL3  / 
PI  VALUE  FOR  /  PIVAL3  / _ 
LCL  VALUE   FOR /  RLCL3  / 

ENTRIES. 
COMMON/SV^SOL/NSVIBn? I 
COM"<0N/R.'JS/R^AT( 5,003» 
C3MMQN/STAT/.«:0L()l,NA04l)l,CREA0OI 
COIMON/ION/NAHEIZI ^_ 
OIXE^SIJ.'.   U(5,.JJ3I 
ESUIVALENCE   IIR.RUII 
M  -   I 

OC0*07JO 

UOO<rüVüO 

30J<nlJJ 

CJ TO 
ISTRV 
It TRY 
N  -   2 
CO TO 
MTRV 
EMTRV 
M   -   J 

«0 
PIVAL) 
PIVAL9I CASE,N1,N2,NS,NA,N»,N»,NT,NII 

»0 
RLCLJ 
RLCL1IICASE,N1,N2,N},N«,M,N6,N7,N8I 

«0 

200 

410 

PUT   1ST * C-«*RtCTERS OF  ROM NAMED   IN NANEI1I   AMD 2ND * 
IN NAW2I. 

NAMEIll   -  NAME«IN1,N2,N1,N4I 
NAME(2I   -  NAME«M5,M6,Nr,NII» 

SET   SEARCH LIMITS FUR   APPROPRIATE   USE. 
in ICASE.Nf .11  CO  TO 213 
LROM •   1 
M4ÜM  •   NR0WI1I 
CD   TO  2S3 
LROM 
MROM 

N*3<<MCASE-1I 
NR04IICASIi 

«ECIN  SIMPLE 

♦   1 

Srj'JCNTIAL   SEARCH  OP   ARRAV  /!»/   MITHIN  CASE 
LIMITS   FOR   NtME    MATCH. 

2S0 03   100   l«L<0M,NRn4 
IF  A NAME   03ES 

|P(IR(l,II.Nr.NtMEIll| 
|FMR12,II.NE.N}MCI/||   CO 

HERE   J.H»   IF   MAME 
VALUE   SOUGHT. 

CO   TO t110,111,1121,M 
RHS  VALUE. 

110 RVALS  •  RMATU,II 
RETURN 

PI   VALUE. 
11 PIVAl»   •  RMATI},II 

RETURN 
LCI   VALUE. 

12 RIGi)  •  RNATIS.Ii 

NOT  MATCH,   COKTINUE. 
CO TO  iro 

TO   ICO 
MATCHED, ■RAMCH ACCORDING  TO TYPE  OF 

OOO^ldww 

OOJ'.iVJj 
J0J*2uJJ 
0ÜC»-,210J 
J0ü*2iJj 

0Uü<.2<.0u 
OdO«2Su</ 
ouy»26oj 
001/-.2 70^ 
üOO'»2dJj 
wJ0%2«0w 
OOUtiJOu 
0J04>>10& 
OUJ*320J 
WOOOJüU 
000« 14^ 
30J»*SJJ 

ODOo^Obi« 

0w0«42i)J 
000««iow 
0«, !/««%<«<< 
00d««>drf 
utiü**«aj 
0JJ««7ww 
JO«*«»*.' 
UOU*«VUtf 

000*)/JO 
JOJ«>MJ 

OJO%>7^ 

5 J «♦•-»«- 

JfaO.»iJ- 
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KEHBER  N*1E     CONREP 
.    «ETUKN ...   

100  CONTINUE 
C HEKE   IF   M'J NAHE   NATCH,   HENCE   /ERU VALUE   IMPHEO. 

BVAL}  -  0.0 
.    RETURN 

           EW 

Oü^toojJ 

 SüSüRmm Krrrrnnn j^n^r 
C PFOREt»   1.4»  --   27  FERRUAar   1970 stJ**1lM* 
: CALLEO   IF   A   SUBREPOIT   CALLED  BEFORE  LP SOLUTICN WAS  RE»D. C06W*Jw 

P«INT   ItICASE 0JJI7<I>JJ 

..   .. STOP JÜJtlSOj 
1  PORMATI   54H ATTEMPT  TO  PRODUCE   SU3REPURT   BEFORE   LP  SCLUTION  READ..OOJ-.7oOJ 

_..    • 5M C»SE,n,13H     JOB  KILLED.I _ .,  «)«J.*7T0J 
END  JfaO-»7dJj 
SUtMOUmE   HEADS ÜTuTTTüw 

C PF04EP   1.4 —  26 JANUARY   1470 i»Jü-.80JJ 
C WRITES   SIANliO   REPORT HEADING  AND NU^ERS  PACES. JCw-tBiJJ 
C •   ITITLEIll  CONTAINS LINE   I   AND NEDIAAV  AND  hORKFILE OOtfeM/UU 
C NAHES  m* OPT MA  RECORD  PAGES. , . „ . dOitlUJj 

.CO*10»/HtOO/ITiriE(J3,3l.t;>»GE Jk.j-.a^JJ 
C ADVANCE PACE  COUNTER U00<*S»Uw 

IPACE   ■   IP«CE   *  I OOMBftJ,) 
C OJIP'JT  UPTMA  REC0R3 HEAOING Mi)«>6»7JJ 

U«ITEO«2l   (ITITLE(I.ll.l«l.33) OtW.lhJO 
    X  F3RNATIlHl,)JA«l ..  JCJ4d»Jj 

C OUTPUT   CONREP HEADING üJ^VJJJ 
         CALL  MRl  _   ..    . 3JU<.vlwJ 

RETURN MUMIJJ 
END 0JJ491JJ 
SUHRÜUTINE   H:iVJi2 tftw*<>i^j 

PFOREP   I.* —   26  JANUARY   1970 . . JJ^VSJJ 

NRITES   STANUR)  REPORT HEADING  FOR  2-CASE SUBREPORTS 43*>->to3j 
AND NUMERS PAG«S. UOJ'.V/UJ 

CONNON/HEDO/I TITLE I lit >l, IPACE l»0U<.9«0j 
ADVANCE  PAG«   COUNTER. ._...._..      .   . *O0«*VJJ 

IPACE  ■   IPACC   •  1 juwaJOJj 
OUTPUT   I^U  OPTIMA  RECORD  HEADINGS. — OOWJOJJü 

WtlTE   n.2l   II ITITLEII,J).l«l,m.llTITLEII,Ji«l«IS,26i, rtviOiOj 
• I miUn,JI.|.28.i3»,J-l,2l UrfJ>J3jj 

2 POPNATIBHICASE   I   •2aA«/BH CASE   2   ,2BA6| 60Pi0«0j 
OUTPUT CJNREP HEADING. UrfrfiUSJJ 

CALL  MR1 JJJ>06JJ 

MTURN ..    ..       ..._   OüüiOfJj 
fNO . &&4*a 

 c 
c 

..   e 

 c 

._   ..C 

CDSXDDmn HTcrTTnrijnrTTTiwrnTWTin^ioDn vjsam 
C PFOREP   1.« —   27  FF6MUARV   1970 JUWJIUJJ 

C REAL   TO HOLLERITH FOAMATTINC  »NO  ZERO SUPPRESS  ROUTINE. 3C»>110.4 
C ARGUMENTS  ARE-- JJJ>UJJ 
C 1.  VA« •- REAL   VARIAHLE   TO RE  FORMATTED. Ouo>liOj 
C 2.   NOUIT   —   NU-HfM   OF   PRINT   POSIMfV.S   IINClUOING ^«olvww 
C 0(C|NAL   POINT)   ASSIGNED. JJ-5.»JJ 

C >.  NOECI   —   NUM9FR  OF   DIGITS   TO APPEAR   TO  RIGHT   OF M«/>t*vw 
C OCCMAL  POINT. jjwJlljj 
C IF   ■   -1,   THFN  NO PfCINAl   PT  EVEN   IF   ABSIVARI.CT.Mf^»14J> 
C    ..      _    ..        101.                                                                                              _. JwJiWJv 
C 6.  NFIRST   —  FIRST   POSITION  IN ARRAV  LIMI1MI JJjy^Jj 
C ASSIGNED   TU  FORHATUO  VARIAHE« i0*»4.l*4 
C »•   NOOI   —   OCC.   PCI NT   CHtRACTfR  FUR  FBSIVARI.lf .TOl/ Mi»22bJ 
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MEMBER  NAME 
C 

CONREP 

c 
10 
0 

501 

0 IF   ALL   ALANKS   WANTED   FO«  ASSIVAHi.LE 
1 IF   DECIMAL   POINT  WANICO FOR ABSIVA«) 

COMM3N/NPRINr/LINEn30l 
DIMENSION   lOICITdOl 
DATA   INEC/IH-/Il00r/1H./.I»ST/1H*/.I«LNK/1H / 
DATA   IOICIT/ro.lHl,lH2.lM3,l»H,l'<5ilH6.1H7.1H8.lH4/ 

VALUE   TO BE  RFr.fKOEO AS   fFRO. 
DATA   101/0.0/ 

SEI PJSItiaM  3F   DECIMAL  POINT —  FROM RIGHT. 
MOOTPL   ■  N^ECI   ♦  I 
IF   INDECI.EQ.-ll       SO  T1   10 

INSERT  DECIMAL   POINT. 
LINEINFIRST  ♦   fOIOIT  -<»0nTPLI   "   IOOT 

TEST fOK  V»i  VALUE   SfLCW   <ERO  TOLERANCF. " 
IFIABSIVARI.LE.IOLI   ro   TO  530 

SET  VAL'JE   FOR  POSITICNS  OVERFLOW   TEST. 
NTFST   ■   |0«*NOIGIT 
IFIVAR.LT.O.OI   NTESI«IO**INOICIT-1I 

PUT  ALL  DIGITS  WANTFO   IN   INTEGER  PART. 
•NOECIX  ■  NOECI 

IF   (NOECI.EO.-U       NOF:iX   * 0 
DJM  •   VAR   • I10.0**\OCCIX| 

TRUNCATE  TO  INTEGER. 
NOUM   >   INTICHJMI 

APPLY   PSEU^I ROUNDING. 
TEST   •   FL3ATIM0UMI 
TrST  •  DUM -   TEST 
IFITEST.GE.O.SI  NOUM •  NDUM  *   I 
IFITES1.LE.l-9.Sil  NOUM   > NDUM -   1 
NDUM   -   lABSINOUII 

NOW CHECK  FOR DIGIT     POSITION OVERFLOW. 
IFINDUM.CE.NTESTI   GU TO   173 

BEGIN  0*IE-<»V-ONE   PROCESSING OF  DECIMAL  DIGITS. 
03  100  l>l.N3IGir 

SKIP   IF  POSITION  OF   OtCINAL   POINT. 
IFII.iO.MOOIPLI  60   TO   100 

DTHFAWISE   SAVE  CURRENT   SHIFTED  RESULT. 
HI   NOUMK   •  NJJI 

SHIFT   ANOIHER  PLACE   TO RIGHT. 
NOUM  -  NOUM /   13 

CHECK   F04 LAS!   N3N-NUIL   DIGIT  ALREAOV PASSED. 
IFINOUMf.NE.OI   CO  TJ  Ul 

CHECK   FJR  P3SIII0N  OF   DECIMAL   POINT  ALREAPV  PASSED. 
liilUS   13 »I   INSC4TE0   IF   STILL  RIGHT OF   DECIMAL   POINT. 

1*0   IFII.LT.M03PLI  GO rn Ul 
SAVE CURRENT  P3SITI0N   IN FORMATTED RESULT. 

ui NSPOT • i 
AttO GO   TO COMPLETE   FILL  C*   NON-DIGIT  POSITICNS. 

63  T3   MO 
SHIFT  LEFT BV POtffR OF   TEN,   THE   STRIPPED VALUE   TO mm 

Ul   NOUM>   • N0U1 •   10 
ISMATE  THE   FDR^Et RIGHT  DIGIT. 

MCNA«   >  NOU««   - NOUMJ 
Ul  LINEINFUST   •   NOIGIT   •   II   •   miCITINCHAR  *   II 
1*0 CONTINUE 

HIRE   IF  »UU-ir»   SPACES  All   FIllFO,      IF   NO  "CM   OIGITSt 
OK   Tl CHECK  'I*   SIGN  I I.E.   60 TO  USI. 

IF|NO«r«.ftf.OI   0.1 TO US 

TOL. 
LE.TOL. 
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0o0>230w 

CO «192 »J^ 
UbU»^*Ut 
0>iüii1J<j 
OJO-jiMJ 
000>29J^ 
wJUiiudj 

J0i,iä2Jw 

IOWSISCU 

OOOJiöO«/ 
030a3 7Jj 
OJOiitfO- 
0CO>J iM 

UMU»t20J 

03i>»**0* 

Od«»«*0<i 
0J0>«.70J 

OCÜ>«BUt< 

Otf«4>»JOrf 
*OU^>lÜw 
J0WSS20J 
00J5S3JJ 
Oüb»MM 

00ü>>7ü«; 

JC«4>>*0w 

bOC>6lu. 
d<)dS»2wi> 
JvuS»)d» 
Jt>i<*m 

030»*7üJ 

OOofOOw 
OUJ>7 1J- 

JJ0>7»J^ 
*UW>7MM 

J0J>7»J^ 
tMU>7*0« 

«J J J> rvj» 



HEMBER NAME     CONREP 
C HERE FUR DIGIT OR  SIGN OVERFLOW—F ILL *Ll  SPACES BY   ♦,$. 

170  00   233   l-ltMSICIT 
LINEINFIKST   ♦  I  -  II  •  UST   

200 CUNTINOE 
RETURN ...      . 

C HE*E   IF  NO 'CISS  OrCITS,   BUT  CHECK  SIGN. 
169   IFIVAR.CT.O.OI   RET'J^N ... 

t OTHEKMI&g  MO SPACE   FOR NEO   SIGN.   THERE   IS  SIGN OVERFLOW. 
.     . .     03  TO   1T3 

C HERE   IF  OISITS  tlD NOT FILL   SPACE   «LLOWEOi   CHECK FOR NEC. 
180   |F(V*R.uT.0.3l   G]   13  «0) 

C HERE ONLY   IF  MINUS  SIGN NFEDEO  «NO THERE   IS  POOH FOR  IT. 
C  INSERT   IT   IN  FIRST  FREE   POSITION. .      _.     

LINEtNFIRST   *  N9ICIT  -   NSPOTi   •   INEC 
C *N3   IF   SIGN USE*)  l»ST   FREF   POSITICN,   RETURN. 

IFINSPIJT.EJ.N3I3ITI  RF TURN 
C OTHE^rflSEf «r)v44CE   SPACES USED BV  1 — 

NSPOT   ■  NSPOT   *■  I 
C ANO GO   T3  BLAMK   FILLER   INSTRUCTIONS.   

.   63   TO  400 
C HERE  ONLY   IF   ABSIV/RI.LE.T31. 
C SET  SPACES USfO   TO   1. 

»00 NSFOT  •   I .... 
IF   INOCCI.Et).-ll       «ft TO A03 

C CHECK  FOR   8L*N<   OR  DOT   REQUESTED   IN DECIMAL   POINT     ...   . 
C POSITION. 

IFINOOT.EO.OI   LlNEINFIRST  •  NOICIT  -   NOOTPLI   -   IBLNK 
C HERE  F(U  BLANK   FILL   AS  NFFOEO 

400  DO   AM   l'NSP3I.N3IGir 
c SKIP pasinoN D- DECINAL POINT—IT IS ALREACV FILLED. 

|FII.E0.MI)3T<»LI GO TC ASO „   _._„.. 
C INSE4T BLAN«. 

LlNEINFIRST » NOIGIT - II ■ IBLNK 
ASO C3NTINUE 

RETURN 
FNO marrrw MI^I^.II 

0005«10J 
wwJ>4<00 
wOU>o30w 
JK05d<.oJ 

OOUiJoJ. 
0005a IUJ 
JUJjdoJj 
UCU33 #0J 

00vO4vv»u 

JC0i9«0w 
00Ü»9JJU 
bU«»>«AOj 
dOO&«»0j 
0UU>V6UJ 
000»«TwO 
0(iO>«BOJ 
OOMVVOü 
000A3ü0J 

Oi»<*3104 

OiOoü^üJ 

WOIMIUAOJ 
000eO>OJ 
OOOOOAJJ 

(MOsOTOw 
OtO»0«JJ 

OJOhiJJ- 
UOüuilüj 
000*1*0.. 
OOJ»iJJJ 
OOO^liO^ 
000*1>JJ 

il»Ov Man 
c 
c 
c 
c 
c 
c 
c 

2«  JUNE   72 

MASK   IS   A  PlINtTION   SUAPRnr.RAN   THAT   IUSFS-OFF   CHARACTER   I 
OF   INPUT   rf343  «4  ANO  RETURNS   IT   AS LEF T-JUSIIFIEO AID 

IERO-FILLE0 FUNCTION  »ALU« _. .        ._.. 

LOCICAL*!   (IAI|VI4| 
INTEGER   IR.2f40/*H33)9/ 
E9UIVALENCC   IIIE>4Pi<I.UTENP,V| 

ITENP  .   ffRO 
JTE^P   •   KR 
Rl II   •   Vtll 
URS«   ■    ITENP 
RETUMN 

JNf» 
rj^TTUTTirnnTUTTTTTTTnTTTrm— 

2«   iUNT    72 

www*i fww 

rfOO.ivj- 

00ü«ilJv 

UOrfWiJ.. 
00J>2I>JJ 

«eufeiiM 
0^u*2«^ 
00««*2»04 
Ut)W*AOi«> 
tfJtf*il«>W 
i»Ow»>iOO 

JOOt I ... 

wOJ»Ww. 
c 
C 
C 

317 



EWER MtNE     CONKER 
N**«E   IS  * MINCTIOM 5J!«PRO&R«H   TH»T  CONCATENtTES  ECU«  (41 
LEFT-JUSf I^ICJ    OLlf-JirH CHAIIACTEHS   TO  ^(IRN ONE-HAL^ 

OF   COHFUHV IP «tOOCL   RUM «NO  COLUMN  VECTOR  NAMES. 

LOGICAL»!   Al.A2,4).t«.XHI 
IMTtiER   ** 
EQUIVALENCE   ««R.XI 

Rill - Al 
1121 - A2 
KDI   -  AS 
IUI   •   A4 
N«'4E4  ■  U 
RETURN 

SURR9UTINE   ;!4aiRMlT.NI 
C Pf J«f?   1.0 —  IS ARRH   MTO 
C                               UTIIITV «OJFINf   TO IERO OUT  AN  ARRAV. 

0INENSION  RNATMI 
03   ICO   l-I.N 
««Mill   ■  0.0 

190 CONIINUE 
RETUAN 
 150 

LB» ain  
HOC«   DATA  TRANS 

MOAI«   i.O  —   I   NAV   19T0 
C0<«N3N/SVK«in./NSVN«l ITI 

000*190.) 

«)UÜ44lJJ 
JOJotiJj 
00ww4)«/0 
ÜJuo»*JJ 
OOOJI&OV 

0C<>^4|«)4 
000*4^^ 
0OJ449JJ 
OuuuiOJJ 

Mü4S20^ 

tnUKJWtl    mil Wwwtf»««^ 
CALLiO dr NEOS  AND NEA0S2   TO OUTPUT CONREP   SU4HEA0INS.       *M**i«J 

COMNON/HEOO/I T ITLEI Hi II • IPACE J^^iojj 
MITE   Dill   IPACE 00»*>/JJ 

.   AETURN XC*>»0J 
EaRMtT(/lS<.2«H                      CONPORN    REPORT  OP, OOOoiVJj 

4                             UN SOLUTION VALUE S.19«, MJ««dJj 
*                              2AHICUNREP   VERSION   1.0     4/721,41.4MPACE* IS/I JOJ««.JJ 

«SO                                       jjrf(>t / i^ 

üi)iM4>««rf 

tfkV**VJJ 

«j 
C 
c 

C 
C 
C 
C 

c 
c 
c 
c 
c 
c 
c 

NSVNMSTI 
NSTMR CONTAINS THE C«M»C'MI L>AI «PP««R IN CCNPORN IP «CM/COLUW« 

*«•«(».   ...0.1   CiaikCte«   10  IN»  MORH.  l|PT-jJST|r|fO.     THE I«T« 
OCCIAIATIUM  PJTS  3,.:i«   Ml   TO THf   «I&MT.     IN tU i»i»   EiECUTIO    S'T 
OP   SIATE^ENTS,   CTIIfP   «SPS   THE CH«RACIER   TO Mivf   fERC PILL   TO THE 
RI6HT.     VIIE   THAI   IH(   UttE«   «IP  CMA«ACII«S   IN   \\i'f   OIPPERS  PRUR  THAT 
OP   THC  C0«4ESPJN3rr. «<«r*   IMfO-.'.fs,     MSVM RUHS  THRU   TM   ALPHtRTT 
P0LL04E0 OV   THE  OIOIT»  "   TO   «. 

»ATA   l«SVMR/lM«.|Ht.|HC,|M3,lHf , l»#,|HC,lHH,lH|,lMi,|HR,lK,, 
4   |MN, iKM, lHl,|H^llHi.lH4.|HS,|HT,|HU,|HV, tlU,|HI,lHV,lHI,|(«0, 
*   |H|, iH2, |M»,|H«, |H>,|H4,l«T,tH«,|H«,IH   / 

-TJUJUIII.» mit— 
0«f«lAVISTIRI,l,9l 
M1C4AN   1111/ 
CUi-l -«/f.i/Kil »OOI 

MüFiM 

OwJ»f*Jv 
OJATS^ 

«MMTTOw 

MMilM 

Mrf*RTjrf 
******* 
iOJ.«».^ 
Owv»«JJv 
to4«)4«ltf4 
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1INBE« NAME     CONKC» 
 CO^NM/HEDO/ITiriCllS.II.IMCf  

COiNON/ST*r/>iCUCI )l t N«-)«!SI•C«C«OIII 
cn^tON/jy«wit,m»^i J?I 
LaCICAL   CMCAO 

c 
c 

UlL   SüiROJTI^f   «ININ  TO MAO THC   CmmfTf   UN*«» Hit 
DATA At   Mirrt^l  ST CO*ICI«l ns COtMH L06ICAI   USII   II. 

CAtl  »INI*« „[ 

KIITIAllll   «LlXATIO«! «Uli   COf'»ICUNT   UMAVt  tOl*,*KOlH 
OOCA   nOICAro»   13   IMAT  Of   INI  NAT«!« CfUfAAlUA   tCO«C(<tl. 

IORO  •   0 ... 

MITIUIII  OUTrwr P*U  MUMAH 

c 
c 
c 
c 

. IMM  • • 

 e 

miTiAinr i»»«fiM; «««fMCtt <w wmrrto AOW AM CCI-C*«« «Aiutt 
«•10   INOICAT M   lH*t  :»W  HAS Ml«  MAO »OA  »AC<4 CASI. 

00  »ou   |>|,S 
.    «tcoi.n  . o      

MOrflll   • 0 
CMA9III  •   .»AIM. 

see ct*«ti««uf 
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MIT(   I».401   Mil-'.. I' C ISl.f l»r Mi7<«>j4 
K>«W»TUN .l)«.tNtOT«ltl«(.Fa.9,t«ftMT3Ultlt>«P«.litlt«NTOTM.   ir»rfjjj,tjj 

•.IU.M.JI UOUW-J 
NtlTf  ll.OI  »CCIft.rCCtTCtTNOH JOif-.Jj 
»)^»IIIH   , 13«,llM»««CtMl   CSI.«l.'T.),tl.||Hrf«CF>lT   C«T,«f,r«.),MJv7<.^j 

•••MiMU 17V t lilt» 7.11  .       __     ... aoilj'Jj 
MtMl  lt.70t  C>«»li.CS»HC.MNt ;UI/>IJJ 
70MATI1H «U'tltHZM/tM ■iri0«TllP7.>ttltl>K«7/t»T   «AT 10. 7r .r*,. JJ« 7>.^ 

•l.^t.WHIS'fll li".'r.H.»T.M ÜÜ4/*J.J 
Min i»,m )»ti»it<«*ftr*,07ictt«rccc OOIM.J- 
»««••TUN   .M-^J.   0M .IH.'J.i.U.THfJ«   l»|.|l«f77.9(tl.7M#fR   Oft,   JJ»7>^V 

•iUtM.i(ti.tNCCC*iritar.ii IMI7**M 
I»   IMCC«.f0.4l       «Hu«M *ii1*1ij 
MITf   II.IOJI . .  jei7>«>J 
»jHMtllH //      IM   tttl.l«HtU»P0«T  ruNC7inML  ««US/ I*JJ/>»WJ 

•IN ,*u »»iiM-i/i.i .t«i.aHtTarwiiH,«ai.it»<Qtf Miiiicmti/iN ,isi,*tii».m 
•*«iiM-ilut..mH-i/ H .i7i.4MtMit.ni.tH*r«cf •ir'.iiN4i>oui«f«raiit^4rtft^ 
•<Uit4NTNit.t}(»ti<ri«cr.iii.itM«i«.ui«[M*iTt/iH .«*««■(«,toi,iMtirf00i7fc<jj 
•«•«41 IVI.M. I* iV'i IKl/i Infill ,ii.l*^S^n«l/ir.^ «U .I0i. t l-UM "<«l l^^.^oijj 
•y» .M,I«."S- I'l /I. JW   ' *ll . M,l*MV.O«f/lUS^»«U/|M    ,'>!.'#-• I K>«C» (11.    ^.7u«^ 
• ni.»i.l*'«-l .t t. U ■.»•<• ••MCI Mil. ^«.»nrtACf Nil/IM   .*M----t|0».lll J^ilojo 
•IN-It 
•     M.MI I«   l.*i.>*UH-».lOi,UllM-Hi.i*tlM-I.M.l*llM-|/   | 
tratt« 
t»4tta 
Mowa 
taotia 
liactt 
tMCtl 

JJ. J.l-J 
tNlt7i»iJU 
Owl 7*«^ 
«i»i7fJJrf 
«Mi771^ 
iOlll ^ 
Ml77iM 
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1*0      FOSTR 

NIMM«  *«*C     CüNUfP 
tfOCIT   «0.0                                                                                 —               _ 00lT74Jo 
f«DCSr   ■  0.3 JJiT/MJ 
03   110     I   ■   I.NtSCM OOirfoOü 
II  • <USRUOwl*SI||,|| 0017773J 
11 ■  H«SKM;.L*ar n.il (>Ji77<»jJ 
T»sr«   •  IIV«Llll<l2.-4SVM-l(19l,NSVMS(20lfN$VMS(ll|fNSV»'4ll7lt U0177yOU 

• NS»«1«! }7).NSV<4«I37I| OOUivsj 
• -ftLSlM ltl?t><SVHMl<)|>NSV*'M20ttNSVMI(lSlfNSVPni37li J0*7diJJ 
• MSV«!)07l,NSVHSI37n 09i7J^J«« 

USIK • TAST« • 1000.0 WWJJJj 
TltSr« • tfiST« * UST« 00i7d-.JJ 
IF IfOfy/S-.EJ.l) CO T) |«0 Ü017J9ÜÜ 
rOS»  •   dV»LI I l.l?,<SVMm<>I.NSV<'BI20»,NSV>'9«18»,NSVK<»«   611 0017OOOJ 

• NSV<<a(   «ltNSV««S«37ll "jÜ«7i7JJ 
• -RICK IltlZtNSV*«^! 191 iNSVNVIZOItNSrMSnSItNSVfBl   611 OOi/JdOU 
• ^SV<19I «».'iSr^aOTII Ml7i93j 

FOSTR   ■  FOST«   •   1903.0 OOiHJvj 
pcm* ■ o.o <)0i74iwj 
OCNOM  •   TASTR   - roSTR O01792JO 
IF   |P€'.nM,«if.3.J|        PC'STR   • ro$TR   / OCNOH •  103.3 00179iJJ 

' C3  TO   150 0017940U 
•   •V«lSI2iIlil2lN$V*'Bn9i,N$VN8(20ifN$VNBI19lfNSVHB(}7lt JOW9SOJ 

(«SVHAI 3T|,NSVMSI 37)1 l)0i79«0J 
-RLCl9l2in.l?>NSri*(19l,NSVN%l20llNSV)«llBi,KSyNB(37l. UÜ1797UÜ 

NSVM!t(37),NSVMBI37n 0017V«3J 
FOSfR   • FOSTR   •   1003.0                                                                 "'"'' "'MllWM 
OCNOH • rosr^ OOIBUWOJ 
IS4STR   ■   TJ4STR   *   FPSTR 0O1BJ1JJ 
FDST4   •  MSTR   -  FOS7* JulbJ^Jj 
FCFSTR  ■  999.9 0U18Uii>U 
IF (OCNOM.rif.O.OI       FIFSTR   • FOSTR / OfNOM •  100.0 JClö-KJO 

1*0       TFOSTR  ■   IFOSTH »   FOSTR * üÜiOJjJJ 
RDSIR   •   By4Llll,l2,MSVN9n9l«N$VNBI20l«N$VMBI18l,NSVFmiBI, 0wUÜ60u 

• NSV^II   «l,NSVMB(37|| 0üldu7uj 
• -KLCUI lil2,NSVM<m9|fNSVi»IM20l»N$VNMlS)tNSYFB(lft), JUiaoauo 
• ' M$V<tBI «ltNSVMBI37ll 0il»0v3J 

ROSTR   •  ROSTR   •   irOO.O OtldlJ^J 
TROJTR  ■   TROJTR  ♦   RJSTR ~ OOHiliJ 
FCRSTR   • 0.0 OU14110V 
DISOH  m   TASTR   - ROSTR 001B13wJ 
|F   IOEN3i.NC.3.3l        FCRSTR   -   KOSTR   /  DEMON *  103.9 JOi*i<.JJ 
TRCST   •  HVU(ll,l2fMSv-l9l   31 .NSVMBI191 ,MSV»r8l20l iNSVFBt 3711 OVKÜUw 

• l|Sr<<<t07l,NSV»9l37M Oöidlo^j 
• -RLCIII M 2,NSV<«4<   3l,NSVrail9lfNSVM9(20l,N$VFBC37l» JOitfi/JJ 
• l«SV«<R|37).NSVM«07|| 09UliUU 
TTKST > TfAZSI • riCSf C01»i*rfj 
IF IFOEVSK.Ett. 11 SO TO 160 iWlBlOJJ 
rOCSr   •   BViLlllil2.XSV««ll<   3I.NSVFBI19l<NSV»a(20l,NSVFRI   61. OUUUIUÜ 

• NST^BI   6I.NSVM4l)7n OOltlZjj 
• -FLCLIII.I 2.NSVK3I   SI.MSVfBIMI.NSVMB^OItNSVFBl   61* OI)I»CJJJ 
• NSViBI 6I<MSVM9(37I| OOU^^Uu 

KFCST * 0.0 MK2SJJ 
OfNOM • UCST - FOCST MlB2wUJ 
IF IOtWH.Nf.0.91 FCFCST ■ FOCST / OfKON • 100.0 «MIR^TOO 
CO   10  170 Jul»i*jJ 

160      FOCST   • BVtl3l2.ll.l2tNSV<««|   SI.NSVNSf 191 lNSVNS(23l iNSVMOTi; OJ.ti^Jj 
• NSVMtl WI,*SVMdl37n OOIdiMJrf 
• -RlOlH/.ll.I.'.NS»'^«    3l,NSVN«ll9I.NSVMB(20l.6SV«tO7l. OOlMu- 
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HEHSER NAHE 

OENOH 

COWfP 
NSVHDOTI.^SVMBOTI)       OiiiiZO* 

FOCST dwUÜJO 
.,      TS*C$T  •  Ti»4:ST  ♦   FJCST                    .    ._  .....    ..,..       _ UOiititJ»; 

FOCST   •   ItCSr   -  FOCST 0bl8i>Jj 
FCFCST  ■  999.'»                                                                                                    . ...     . OwldioJ«! 
IF   IOEN>)M.NE.O.0l        PCFCST   >  FOCST  /  OENOH  •   100.0 ÜOldiTjJ 

ITC       TFOCST   •   TFOCST  ♦   FICST                                                                                                ._ üOlbJdJJ 
ROCST   ■  ÖVALt 11,12,NSY-HC   3 I .NSV^I 19| ,NSVm(20) .MSVf'Bt 18) t Jäl0.*9OJ 

• NSVH-31   «) ,NSVM?(37») UOlioOJU 
• -RLCUit.I2,MSV^4(   3l,NSYr3(19).NSVHSI20>tNSVf9ll8)i dOlHtlJj 

_   •                               NSYMBJ   «»|NSVM8I37)»                                            _           . ÖJm<.iJj 
TROCSr  ■   TROCST  ♦   ROCST OO104iÜu 

      PCRCST  ■  0.0  _.     .. 00184400 
OENOH  ■   TACST   -  ROCST J0184»0J 
IF   I0EN1H.NE.3.0)        PCRCST   > ROCST  / OFN)M •  100.0 OOld^öCJ 
M«1TE   13,1201   AGGLABin.T&STR.FOSTR.PCFSTR.ROSTR.PCRSTK. k>01dt7Jj 

• TACST,rOCSNPCCCST.RDCST,PCRCST 0018*60- 
FORMAT(1H   ,1X,A2,1X,10X,F7.0,9X,F7.0,1X,1H(,F$.1,1H),^X,F7.0,IX,     J0U44ÜÜ 

• lHt,F5.1,lH(,10X,F9. 3t5X,F'>.3,lX,lH(,r5.1,lHI,2X,F9.3,lX,lH(,F5.1,0Jlb!>JOJ 

•1H1) OOiöilOj 
'CONTINUE 0Ü18S2Ü0 

IF   (F0EVSW.E3.il       CO   Tl   180                                                          _ JOiüJ'tij 
PCFSTR   «  0.0 001B3SJ5 

.   OENOH   .   TTASTR  -   TFOSTR  00ldJ6JJ 
IF   (DENOM.NF.0.31        PCFSTR   -   TFOSTR   / OENOH *   1.00.0 JOidsTüJ 
63 TO   190                                      ...  OOiSSeOw 
PCFSTR   •  999.9 001dä9JJ 
IF   (T3ASTR..SE.a.0l        PCFSTR   -   TFOSTR  /  TRASTR  •   100.0 dOlSeOü./ 
PCRSTR   ■   0.0 OÜXttolOU 
DcNÜH  ■   TTASTR   -   TROSTR                                                                                  0Ji(}62J0 
IF   (OENOM.NE.0.31        PCRSTR  •   TROSTR  / DENCN * 100.0 OOlrfoJJj 

.   ..        IF   (FOEVSW.Eg.lt        GO   TO  200                                                    _ OOldö'.Oy 
PCFCST   ■  0.0 00i86S>jj 

.   .       OENOH  .   TTACST  -   TFOCST                                                                          J0i8660J 
IF   (OENHH.NE.O.OI        PCFCST   ■   TFOCST  / OENCH •  100.0 0ül8b7üj 

..  CO  TO  210                                                                    OÜldabüJ 
200       PCFCST   •   999.4 0Ji8a9JJ 

IF   ITBACST.NE.O.OI       PCFCST   -   TFOCST /  TBACST  •   100.0 00187000 
210      PCRCST   -  0.0 OmiUvJ 

OENOH  ■   TTACST  -   TROCST J0.ö720J 

IF   IDENOH.NE.J.Oi        PCRCST  -   TROCST  / OENOH •  100.0 OOlbTiUO 
. . ._     WRITE   (3,130)   TTASTR,TFOSTR,PCFSTR,TPOSTR,PCRSTR. OOibTlJj 

• ITACSI,TFÜCST,PCFCST,TR'JCST,PCRCST JOH7»3J 
ISO       F3RHAT(1H   . K.X , 7t 1H-), 9< , 71 1H-), 12X, 7( IM-) ,18X,9( IH-), 5X,9( 1H-),     üüld/oOu 

•13X.9(1H-)/ Üüi877jj 
• 1H •SHTCTAL,9X,F7.0,9XtF7.0,lX,lH(,F5.1.1H),4X,F7.0,lX, JJid7bJJ 
•lH(,F5.1,lH)l13X,F9.3.SKfF9.3,lX,lH(,FS.ltl-l),2X,F9.3,IX,lH(,F5.|,Ut)18 7'i>^j 

    MH))                                                                                                                                      . wOUdJjj 
RETURN JJiddlJ-. 
 pa OUHd^üU 

sudHiiuiiNE L^'<JIP 38XMIM3 
C            0VERLAV|LP4?3P,1«,0) JOUd<.Jrf 

C            PAOCHAH  LPA03P O0l»d>Jj 
C                            PFDUP   1.0 —   9  HAV  1970                ' bUlddöjj 
C                               REAOS   Nfn-NHl    COt   AND  ROW  INFO FRCH DPTIHA   RECORD   INTO  STOO.J<.7JJ 

COHHON/ANS/AO,:«')}! Ml»»4^ 
CdHHON/CüHMO/1 (ITA 110) OOlddVu^ 

120 

110 
C 

180 

190 

339 



lENBER MAME    COMREP 
CDMMON/sr»T/NCüLn).NH3wm,CRt»0«3»   MU*J0J 
C3,1MJS/HNS/*M4T15,'.300I OJld9iJj 
C3M^ON/HE0r)/ITITLEm.3l tJP»GE OiilK^ZJu 
OINENSIJN   14(5,■•OOOI tn-)Ml2i OOiiVi&j 
OMENS ION  IAI3t250}ltnENTI2),IHASE«2l(ICOL(2lfNl(2»fISOI2l 0>*ld*4Jw 
EauiVALENCE   ildtM JKlbVJOJ 
»UIVALENCE   (IR.RHAT) .     OOlSVbJU 
LOGICAL   CREAD Miiitjj 
DATA   I0ENT/iiHC3LU.3H«1SS/.IRHS/3HRHS/(IBL/lH /, I0ENTR/4HROWS/ UtldVoJj 

' C                                 /  3PTIMA   RECORD   /   IS  ON   LTtPE. 001Ö9V0J 
LPT4PE  ■   lOTAIl) Ml*JOJ<i 

"" MCAS6 ■   IOTAt2l OUlVJUw 
REWIND LPTAPE  0OiVOi!üO 

C      "  '                   READ JPTMA RUN   TITLE   FOR MCASE.                  "                  '     " '   ÜÜ19J3JJ 
ilEADILPTAPE,3bl   ( ITI ILE( UMCASE > , I«l ,33J J0190OJ 

C   '                •••••F3RMAT   INSERTED   5  MAY   1970 001V030J 
36  F0RMATI22«   1 . »«/ISX.Y&A, 24<.2< «..ÄZ, 16X,2A«,42///52X,5A^,AI» wJ14üt>JJ 

C                   •••••FORMAT   PRIOR  T3   5 MAY   1973 JOi9J70j 
C     36  FORMAT!2xl2S44./15X.aA4l OÜiVoBOü 
C FHSr   KEiO THE   '.OLS   INFO ALTHOUGH   IT'FOLLOWS  BOWS   INFO  ON 001*J9Jj 
C                              LPTAPE. OölVlucJ 
C                              SET. 1ST COL  REAO   WORD  OFF  >  0. OOmiOü 
C                              SET NO. COLS.   STORED COUNTER FOR CASE. 0öi9i<0j 

L'.OG - 3 OuiVllOJ 
IFINCASE.EQ.ll   MCOL   - 0                                                                                   _ ODlSl^Oo 
IFIMCASE.GT.U    ICOL   ■  NCOLIMCASE -  II 03*9läJJ 

C SEARCH FOR   3ECINNING  OP  COLS SECTION OF   OPTIMA  RECORD. 00191«>3J 

50 REAOILPTAPEilOOi   ICOLIII «ICOLI 21 ÜvilV17uJ 
100  FJRMATI2Xl2Avl OOiViOJj 

IFIICOLdl.NE.IDENTUII   GO  TO  50 00191900 
IF«i:aL(2I.NE.IOENT(2ll   GO  TO   50                                             _      _ 0W1920JJ 

C     '   '                    WHEN COLS LINE   FOUND   SKIP NEXT 3  LINES.     "   '             ' "  "00l9il0j 
REAOILPTAPEtlOOl   ICdLIlIiICOLI 21 0019220J 

REAOILPTAPEtlOOi   ICOLI 11iICOLI 2) 301923JJ 
REA0(LPTAPEil33l   ICCLI11•ICOLI 21 J0l92o0w 

C READ UP TO 47 COLUMN VARIABLES ON  / PACE /.' "       '    30i925u- 
DO   180   I»1,47 J019260J 

t TEST FOR   1ST C3L   READ. ' 0019^70^ 
IFILLOG.NE.OI   GO  TO  161 OOlV/iUo 

C   160  REA0ILPrAPEtl59l 0019i:90j 
160 REA0ILPTAPE(159iEN3«223l wl31930Jj 

• IC0LF,NlllitNt21t>a22.N123lN12*ilN0ll)ftN0(2ltVALUE 00l9ilüu 
159 FORHAT(2Xil6ilOXlA«>f2Al,lX(2Al,12Xl2AAtlX.FlJ.OI C»ii932>)j 

C                              IST CUL HAS REEN  REAOt   SO LLPO Of, ■ 1.        diltaij 
LLOC •   1 0014i43j 

C                              KJ OF  LAST  ROW   IS KJ  OF   IST  COL   MINUS  1. 0019350- 
LASTR •   IC3LF  -   1 JJi9>oJj 
CO  TO  162 301937«- 

C   161   RE4U(LPTAPE,1*01 0319JBO- 
161 »EAOCLPIAPftl4J.END«220l                                   " '               äOiVi9J- 

• Nin»,N12J.Nl»2.Nl?^,Nl2«,IN0in.lNn(2»,VALUE 0Ö19-.0JJ 
'     160  F0XMATIISX,A4.2Al,lX,2Altl2Xl2AA.lXtFl0.0l M1961CJ 
C     •••••   NITE C3C   EOF   TEST. OOlvii— 
C   162   IFUOf .LPUPCI    >2}il50 d014<t}wj 
C                              HE«   IF  P4EMATURC   END  OF  LPTAPE ENCOUNTERED. 6019*40^ 
"119 WIN» D.MCASE                                                                             "  " aoi9«»aj 

19 F0RMATI2TH «41 OPTIMA «ECORO FOR CASf, I 3,13M—JOB RILLEO.! OOVv.o-- 
HUP MlVWw« 

<&> 3^) 

1 



MEMBER NAME    LO^tP 
162.     CONTINUE 
C It  «HS   ID FOUND.   LAST  COL  HAS BEEN READ. 

>50  IMINOIII.EO.MHSI  CO T» 200     
C DO NUT   STi»F   bit   ZERO-VALUED BETAS. 

|F(V'LUE.E].O.OI   GH  TO   130   
N1I2I   ■ NAMEMNl21.N122.N123fNl24l 

C A0V4NCE  NnN-?C*fJ  BETA   COUNTER.  . « ,   ._ . 
NCOL  - MCOL   •   1 

C. CHECK   FOK   JETt.STORAGE OVERFLOW.   
IFJICOL.GT.25001   GO  TO   »30 

C ST3!«E  COLUMN  N*^E.  , _ 
IBIltMCOLI   ■ Nllll 

 .   |B(2,MCüLJ   » NII2»    
C STORE   BETA VALU1:. 

AC 3.MCOL»   ■ VALUE   
ISO CONTINUE 

GO   TO  SO 
C SAVE LOCATION  3F   LAST   WORDS  USED FOR THIS CASE  COLS. 

200 NCOLIMCASEI   •   «OL _ 
PrtlNT   i2t '.CASE. .CJLIM:iSEI 

32'FDAMATISX.'.HCASE. n.lSH.   rjDN-ZERd BETAS ».IS.IZH CUMULATIVE.! 
C NU4  EXTRACT  BC-3   INFO. 

REWIND LPTAPE 
C SST R3WS  ST3RC0  COUNTER  FOR   THIS CASE. 
. .    .   IFIMCASE.EO.ll  M10W -   3 ...  

IFIMCASE.NE.l)   Mud  -   \<UW«MCASE-ll 
SEARCH FOR  ^OWS   SECTION, 

55 READILPTAPEilODI   ICQLIlI.ICOLI 21 
55 REAOI.PTAPE,103.E>iT223»   ICOLI 1> .1:0LI2I _  
♦•»••  NUTE  CDC   EOF   TEST. 

IFIEOF.LPnPE)   220,800 
CHECK   FOR   INTO   COLS   SECTION,   SHOULD NEVER HAPPEN,   BUT— 

800   iFI|IC3Llll.Ea.I0ENT(ni.AND.IICOL(2i.E0.inENTI2l)t   CO  TO 899 
IF  LIN-     Of ROWS,   READ ANOTHER  LINE. 

IFIICOLUI.NE.IOENTrtl   CO  TO  65                 . 
IF  LINE   IS ROMS,   SKIP   3  LINES. 

REAOILPTAPE.IOOI   IRO-Ml) ,IROHI 21 _      . 
READ(LPTAPE,130I   IR^wdi ,|Rnw(2l 
REA0ILPtAPe.100l   IROWI tl,IR0W(2) 

RE4U  UP   TO  47  ROW  VARIABLES   PER   PACE. 
03  880  I-l,47 
READI LPTAPE. I4i SI   KJRUW.N1I II ,N121,N122,N123,N124,RLCl, PI(VALUE 
READILPTAPE,H5.END'220I 

• KJ^OW,Nil II.N121,N122,N123.N124,RICL,PI,VALUE 
U5  FOMHAT(2X.I6.lOX,A4,21l,lX,2Al,21)(,F10.0,10X,F10.0,8X,FlO.Oi 

EOF   SHOULD NEVE«   HAPPEN—IF   DOES,   CO KILL  JOB. 
••••• NOTE CO: EOF   TESl. 

IFIEÜF,LPTAPEI   2^0.SSO 
IF  ALL   T4REE   ROW VALUES  ■ 0.0,   STORE NOTHING. _ 

•50   IFIPI.EO.O.O.AND.VALJl.EJ.O.O.tNn.RLCL.Fg.O.OI   CO  TO 890 
N1I2I   •  NAME«(N121.NI22.N123,NI24I 

ADVANCE  ROWS   SfOREO  COU.NTFR. 
MROW  ■   MRIU   »   I 

CHECK   FOR   ROW   STORAGE   OVERFLOW. 
IFMRnw.CT.OODI   CJ  TO   2 3»        

ST3HE   ROW  NAME. 
IMl.-'HTU   > Nllll 
|R(2,HRUHI   • N1I2I 

00194800 
0<il949JJ 
JJ195JJJ 
0ül9ilOÜ 
C019S20J 
ÜJ19J3JJ 

.)01994JÜ 
U01955ÜÜ 
OOiSOuJj 
001997ÜÜ 
00195800 
J01939DJ 
00196040 
0Ü1961OJ 
0ui9e2OJ 
ÜJ19630U 
U01964J0 
00196500 
001966JJ 
0019s>7ü0 
OOifiüSJJ 
OOUoSOJ 
00197000 
00197100 

.00197200 
001973UU 
0wl97600 
d01975v«j 
0019/603 
001977JJ 

0Ol978J^ 
0019790^ 
0wl9d000 
0J1961ÜJ 
OÜ19U200 
00198300 
00iSa<,0^ 
0019050J 
0UlSti6jw. 
0019870.; 
JOlSdoJj 
001984iJ 
OC19900J 
0019910« 
001992wO 
0U19930J 

0019960« 
0019950« 
0DH96JJ 
00iV970« 
00199803 
031999JJ 

OO2JOOO0 
OO^UOlO« 
00200200 
oa«J«/iJj 
iM)20060u 
OO2J050J 

Ski 

■ 



MEMBER NAME  CONREP 
C            STIRE PI VALUE. _                     öi2JJ60J 

RMAf(3(MROrf) ■ PI duiOO/JJ 
C                                 ST3t£   RHS-mUE. OO^JOSJO 

RMATI^tMRO^I   ■   VALUE 002^ü9I)J 

C                               STOKE  LOGICAL  VALUE. dOiOUJJ 
RMAT(5tMRUW)   >  KLCL UO/üllOJ 

C                               CHEC<  FH*   PRE-DETERMINEO LAST ROW. __    _       Ovi^itOO 
890   IFIKJ^OW.E'J.LASTitl   CO   TO   899 0*iJi.»JJ 
•SO  CONTINUE 00/014W./ 

63  TH   »5 X   Jlbdw 
C            SAVE LOCttm OP LAST -OROS USED FOR CASE ROW STORAGE.    JJiJioJj 

•99 N<0«(MC»Sei ' v^iw 002^17ÜJ 
PRINT   34i1CASEiNKÜrf|MCASEl J02J1BJJ 

3«   F3RMATIiX,4M:ASE. I3i2i-I.   NON-ZERO  Pit   B, OR LGL«iI8,   '                               0U<Ji9JJ 
•       12H CUMULATIVE.) O02O2UUU 

C                               TURN UN C^SE   «EAD WORD. 002J^iöj 
OEAOIHCASE)  «   .TRJF. lM<<>i2M 
RETURN OOtJZMJ 

230  P4INT   Jl.MCASE 302J24Jj 
It' FJrfMATI   «3H BCIA   ST3<iO=  OVERFLOW—JOä   »ILLEO.'CASFi 13t 1H. i " '   JOiJiW^ 

SlOP 0)202i»03 
235  PRINT   33tMCASE OJiOZIuJ 

33  FJKMATI   40H  13-5   STIRACE   OVERFLOW—JOB   KILLED.   CASEiI3ilH.I J3ij28jj 
STOP JU<J290J 
ENO  0U2030JJ 

llfNI3» 
IVSI 

103 
109 

2 

SUitdürWE LC<C^  
OVERLAVILPOIPtlSiOl 
PROGRAM  LPSDVP 

PFOKEP   1.4 --  9   MARCH   1970 
READS  HUH AND C'lL   IMFO FROM   AN  MPS360 RELATED SOLUTION 
FILE   INT3  PFntEP   STORAGE. 

CO1MüN/ANS/A(3i2503l 
COMMUN/CO'l^O/lllTAIlbl 
C0KM'JN/STAT/N:;iLn).NRU4(3lfCREADI3l 
CUMMON/RNS/KIAriStOCOI 
COHMCN/riEOO/lTITLEI 33. 311IPACE 
DIMENSION   IRIa.OOOI.DI J.2S00I,IDENTC(2I iNl(2I.VALSm 
E3ÜIVALENCE   (VALSin.«i:TI.IVALSI2i.SLACKIilV«LS(3I.PIV 
EaUIVALENCElIB.AI,1IR.RMATI 
LOGICAL   CREO 
DATA   lOENTR/^Hi'.JWS/^nENTC/^HCOLUi^HMNS  / 
DATA  NEC/1H-/, |3LN</lr4   / 
LPTAPE   •   I'JTAI II 
MCASE     ■   1014(2) 

REA3 MPS3i3  RU^   TITLE   FROM   INPUT  CARDS. 
READ! Iill   I III TLE I I. M: A SEI 11-1.33) 
P3MArilX*lTt«l 

MPS363   $3LUri3N   IS  (IN  LPTAPE. 
REWIND LPTAPE 

SET  HOWS   ST3RF0   COUNTER   FOK   THIS CASE. 
NROrf   •  0 
IFIMCASE.NE.l)   M40W   ■   N<«04(MCASE-1I 

READ  TO H04S   SECTION. 
RFAOILPTAPE.?)   Nlll) 
RFAUlLPTAPEi2.ENl>9')9)   Nlll) 
FJRMATI I«,A-.) 

StO'lLD  NUT  FNtDUNTFR   EOF. 
IFIEOFlLPTA^E)   903.101 

3J2J320J 
ÜJ233300 
JÜ<:J34UJ 

00^3iu0u 
Ü02ui7uj 

00203900 
OJ2*/^0JJ 

J02U41ÜJ 
0020423^ 

002ü^JJ 

Uti^CdO- 
Cu<«*4«JJ 

0U2U>l0J 

J02ua4üu 
032J9>wj 
0««2Ji»JJ 
C02O5 7-J 
002ti>d3J 

<)li2wbxwJ 

dw2Jb23w 
>>^2JU3üJ 

s^ X 

. / 



ENBER NAHE     CUNitEP 
  $M3ULD ENCOJNTE* l»0«S. .    _   

101   IMNUU.NE.IOE'mi   00   TO   100 
.    H£«E  MME^ AVO   IP   ROWS   SECTION FOUND.   

SO NOrf *E*t> «OU   IN^O. 
209 KEAOILPTAPcfJI   Nl( 1) tNU 21 f «ACT. SLACK.PI VS . .. 

F3RNAT(l<.**.44,4X.M3.5,2*.F13.9.1XtF13.SI 
  CHSCK   FOR   INTO  COLS   SECTION   VET.   

IFINlllI.EJ.IOENTClin   OU TO  300 
COMPUTE HHS VtLJE. 

RHS ■ KACT   ♦ SLACK 
IF  ALL   ROM VALUES   -  O.Ct   STORE   NOi HING  FOR  RCW. 

|F|RHS.EQ.0.3.AN3.SLA:K.EO.3.O.AND.PIVS.eO.3.0l   GO TC 200 
....... OTHERWISE  AOVdNCE ROM COUNTER. ..  

MROM  ■  MROU   *   1 
CHECK   FOR R3W  STORAGE  OVERFLOW.   

|F|NR0M.GT.O90i   CO TO   910 
ST3RE  ROW NAME. 

IRIt.MROWi   -  MUD 
._      IRI2fMR0W)   ■ N1(2I  

ST3RE   PI   VALUE. 
. RNATI3tMRfl.O   •   PIVS 

ST3RE  RHS  VALJE. 
RNATUtMROrfl   «RHS 

STORE  LOGICAL   VALUE. 
.  ._.. RMATIS.MROW)   •   SLACK   _    .  

READ NEXT  RECORO. 
63   TO  200 

HE*E WHEN COLUMNS  SECTION ENCUUNTEREO. 
SAVE   INDEX OF LfST  WORDS  USED FOR  ROW STORAGE. 

300  NROWINCASEI   •   MROW 
SET  COLUMNS ST3aED COUNTER  FOR   THIS CASE.        

MCOL   >  0 
iFINCASE.NE.il   MCOL   *  NC0L(MCASE-1I 

N3W  READ CJLS   INFO. 
310 REAPILPTAPE.«)   Nil II .NlI 2)iVALSI1). Nil) 
310 READILPTAPEi«iEN0-800)   Nil 1) iNK2).VALSI1i 

4  F3RMATIlXtA«.A4.F13.9) 
IFIEOF.LPTAPE)   dO},120 

DO NOT   STORE  0.0  VALUE   BETA. 
320  |FIVALS<ll.E3.}.9i  30 TO  313 

CHECK   FOR NEGATIVE  VALUE. 
IFIIIII.EO.NESI   VtLSIlt   ■   (-1.01   •   -ALSm 

„ ADVANCE COLUMNS   STORED COUNTER. _ 
NCOL  ■  MCOL   •   1 

CHECK  FOR  BETA   STORAGE OVERFLOW. 
IFIMCOL.CT.25001   GO  T3   920 

STORE   COLUMN  NAME. 
1811,MCOL»   ■ Ntdl 

 I9«2,NCÜLI   •   NU2I    _   
STORE   SETA VALUE. 

Ali.MCOLI   ■   VALSdl 
READ NEXT  RECORO. 

63  TO  310 
HERE   IF  40TK  43WS  AND COLS  BOTH  READ. 
SAVE   IN1EX .'IF  LAST COL   STORAGE   MORDS USED. 

•00 NCOLINCASEI   ■   MCOL 
C PRINT   ST3MACE   STATISTICS. 

P<INT   32(NCASEtN:dLIM:ASEIiNCASEtNR0WIHCASEI 

-0323O4JJ 
00<:Cb50J 
JK20oiOJ 
0C>20a7w</ 
OO^wbttuw 
3U2v)64Jj 

. 0J2J/J^w 
ü02t71JJ 
002v«r2dU 
J02J73ÜJ 
00207400 
aO^JTSJj 

.3t/237a0j 
0Ü2U77U0 
00207Ö0J 
002079^0 
OOtOäOOO 
OüiüdluJ 

UU20tt3üu 
.  OiiilO'tJ* 

Oü20<i6ÜU 
002üö7Jj 
Oü^OodJj 
03204900 

.00209000 
03209100 
0b2w4200 
00^09300 
00205'»JJ 

OO^ÜVSOO 
00239600 
00209 700 
002091100 
00209900 
002i30o0 
03210133 
002i02o0 
O32l0>0o 
03^10<>0o 
03210»JJ 
Oo210oJO 
33210700 
00210 000 
i}02iJ90j 
0621lOOu 
0021^100 
30<il20J 
03211iJ0 
JU211400 
vbiil*03 
002ilo00 
Oo2i;700 
OOclliOo 
OO/UVOJ 
00212000 
00212100 

3^3 
<$^> 



«EHBER NAME     CUNKEP 
92  F3KHATI5X,AH:iSE,l3,18H.   NON-IERO BETAS  -,I8,12H CUMULATIVE./ d32122w3 

• 5Xi<.HCASE, I3.25H.   NJN-ZERO  Pit   Bt   OR  LCL"tIBf l)J2123Uü 
• 12H CJMULAflVF.I iOi*i*Jj 

C                               TURN ON CASE READ WORD. i0^^^90^i 
CREAOtMCASEI   >   .TRU5. OOZl/oJJ 
RETURN ihHlifM 

C HERE   If  PREMATURE  ENO OF   FILE ON  LPTAPE. OOtliüOO 
900 PRINT   33,HCASe   JuZUVOJ 

30 F3RHAr(29H BAO MPS360 SOLUTION FOR CASE,I3,13H—JOB KILLED.! Jo^lioJo 
srof 0J2iil^O 

9io PRINT 33.MCASE oo^^^^^/J 
33  F3RHATI40H  R3WS   STJtASE   OVERFLOW—JOB   KILLED.   CASE,13,1H.I J0*i3iJJ 

STOP i)02134wü 
920 PRINT   SltMCASE    " 002i3ä00 

31 F3RMAT(40H BETA ST3RASE OVERFLOW—JOB KILLED. CASE,I3,1H.I 0<Jtl3bO^ 
STOP OOZLilJi 
END                                                                   OO^iidoJ 

C 
c 
c 
c 

c. 
c 
c 
40 

60 

SO 

OVERL/V(SUPORT.7f0l 
pRuaitA.'i supo.-tr 

COMMON   /0ESCRP/STRNTHI760l,DTM(760»tCOSTI760l 
C3MMÜN   /EfF/NEFFtEreLlUCt.SJ,EFF(60,6» 
COMMON  /FOR SOL/FOR SOL (760,2»,I PR SOL(760,2» 
COMMON   /LINE/LINF.ISHPSG 
COMMON   /REQFAC/CJ£F(<)0COI«KJCOEF|80OO),NAN?(NSNZ 
COMMON  /RESOLU/'JCO'HT.NSUPRT.NPRAM.NPRAMU 
COMMON/SVMJ3L/NSYMai37) 
COMMON  /TirLE/ITITLE(B),ISRCI3)fITPSN(2) 
COMMON  /ILOCIO/ILOCIO 
COMMON  /CHECKX/ITESTIZS» 

INTEGER  DTM.DTMI 

DATA   IBLANK/ 4H / 

00   *0     I   •   1,8 
IMTLEII)   •   IUANK 
03   60     1-1.3 
ISRCdt   -   IBLANK 
03   70     1-1,2 
ITPSNIII   ■   IBLANK 
REWIND   10 
ILOCIO  ■ 0 
IPOINT   -   0 
NUN IT   -   NC3H0T   *   NS'IP^T 
NCOfF   -  NAN/   •  NBN£ 
ISBPAC  •  0 
CALL   SHEAO  ~" 

03   10     I   •   1,MUNIT 
SJUl   >  0.0 
SJB2   ■   0.0 
IF   ILINE»I.CT.60I 
MRITF   (3.531 
PSMMATUH   I 
LINE   >  LINE   »   1 

:ALL SHEAO 

3ÜZZ1TC 

'0021<.10U 
0021420J 

Oü21*7;/vi 
OÜ2140JJ 
002x<»V00 
UOiliiiuj 
002JälOJ 
<i\)ilS20J 
bu2153wj 
002l»«t0t> 
0021Si>^ 
0^21SoOv 
tf02l970J 
JOZlittJJ 
J0<li90j 
0U2160ÜJ 
032iöl0j 
0U^iö2JJ 
OU<lt*iOü 
00216400 
OO^io&Jj 
0021ao0j 
O02lo70j 
OOtiodOj 
OOliaWU 
0021700w. 
Jüi.7iJj 
00217^0^ 

Mil 1*0 J 

ooznojs 
OOiiJtuj 
0021 lo^ 
ouurvjj 

3kk 



NCNBER NAME     CüN^EP 
  DTMI   ■  OTMItl 

CALL   BÄKSO^OTMl, 11,12,121 
     IK   •   NSVNtll«! 

IF   ll.lf.'iSOHffl 
PIVALdt 

83 

90 

C 
20 

PII 

SHORT   --bETA( IX 
» 

»LONG  ■  8ETAIIX 

IX   •  NSVHBO) 
, Il,I2,l3,NSyM9(37l,NSVM«J3TI, 

NSVV.B(i7ltNSVMai37ll 
ill.l2(I3fNSVMa(iai(NSVMBI19lf 

NSYMB(37»,NSY'49«37n 
iIl,I2,I3,NSVM9(13|,NSVMi(12l, 

• NSVNBI37).NSVMBI37II 
REQOEV   ■   SHORT   f  RLONC 
TJSOLX   -   F3ftS0L(l   ill   -  REOOEV 
IF   (TJSOLX.CT.0.0»       PCHEQ   •  FORSOLU    tU    /  TUSOLX   .  .... 
IF   ITJSDLX.GT.O.Oi       PCOEV   > REOOEV   /  TUSOLX  •   103.0 
PIX   -  PII 
IF   (I.GT.nCCmT.ANO.PCREO.CT.O.OI        PIX ■   PII   /   PCREC 
IF   (ITFSTtll.EO.il       SO   TO  flO 
CALL   TGSPTI   I    I 
IF   ILINEM.GT.60I       CALL   SHEAO .   _      . 
IST«   ■   STi«TH( II 

'  M«ITE   (3,931   om,(|TtTLEU),J-lfR),FORSm.lltl».RFQ0,EV, 
• ISTR ,COSTIM,PIX 

F3RMAT(IH  , I 3, IX,7i«t42,IX,F7.3,IX, P8.3,1X,F6.1,1X,I 5 
• 1X,F7.3I 
.LINE  ■  LINE  ♦   I  ^    

INO  ■  0 

IF   fIP0INT*l.GT.NC0EF)       RETURN 
CALL  KJUNPSt(POINT*!,X,LI 
IF   (K.NE.DIKII       GO TO  110 

(POINT   ■   IPOINT   ♦  1  .       .   . ._.  
INO  »   (NO  ♦   1 
CALL   KJUNPStIPOINT,X.LI 
JX   - KJGETS(   L   I 
CALL   BRK30S(L       ,11,12,131 
PII   •  PIVALmY»«3(19l,ll,I2,(3,NSV1B(37),NSVMR(37l, 

• NSyMB(37l,NSVU<M37ll 
SHORT   >-BETA(NSyMB(19l,(l,12,13,NSYMHim ,\SYMB(19I, 

• NSVM9(37I,NSVM(M37>I 
RLONC  -   BETA(NSVMB(19l,(l,(2,(3,NSVM3lie>.NSVMd(12l, 

• NSVMB(37),NSYMB(37i) 
REOOEV   ■   SHORT  *   RLONG 
TUSOLX   •   F0«S3lUX,ll   -  REOOEV 

PCOEV, 

,1X,F7.3, 

PCRE3 
PCOEV 

rORSOLUX,!»    /  IUSOL« 
REOOEV   /   TUSOLX   •   103.0 

P(X   > PII   /  PCREO 

IF   (TUSOLX.GT.0.01 
IF   IT ISaLX.GT.3.01 
PIX   ■  PII 
IF   (PCREO.GT.0.01 
PCREO   ■   AeS(PCKE'JI 
SJBT   ■  COEM(PU|NTI   •  FORSOLd   ,11 
SUBTU  ■   SUIT 
IF   (RE30EV.NE.O.OI 
SUBS  -   SU9T   •   STRNTHUXI 
sum • sui»i ♦ SJBS 
SJPSU • SUIS 
IF (RCOmv.NE.3.01  SUSSU ■ PCREO • suss* 
SUB2 - SUB2 » SUBSU 
CPI • -o.i • iim * Pii 
IF IITCSTIll.EJ.ll   CO TO ICO 

SU3TU - PCREO • SU9T 

.00214000 
00218103 
U021O20J 
J02183JJ 
0321«400 
O321d»0w 
0021800^ 
0Ü21O7JJ 
002188ÜJ 
0U2189J0 
0ötl9j3J 
00214100 

. 032x9230 
0J<i93J0 
03219^0 
00219500 
00219oOJ 
3021V70j 
.00219800 
3u21981J 
00219<,3jr 
0022300«/ 

U02202üJ 
. 002^0^00 
0U22&4U.J 
0022w900 
00220ciOU 
C322u70tf 
30220800 
00220900 
0022103O 

002212UO 
00221300 
00221^00 
Ü3221>00 
00221600 
0022170^ 
00221800 
002219^ 
00^22000 
03222100 
0022223w 
03222^00 
03222400 
3022 2>Ju 
00222^00 
0322270^ 
J02228O0 
002<29JO 
0022iUOU 
00223100 
0022 4200 
<>022iS0o 
0322i«,0o 
OU22j>rfO 
0322ioUki 

3U5 



NCNBCft NAHE     CONftE' 
C»Lt   TCS^TI   JX   I _   ._        . 

tOO       IE   «LINEM.0I.63I       CALL   SNE*0 
LINE   •  LH?   ♦    I 
ISTK   -   STH'ITHIJXI 
MtiTE o.soi L.niiUEm.j'i.ei.FtmoLijx.n.tEnrv.PcoEv. 

• IST« ,cosi(jxi,PIX.:O^F(iPoiNTi.subr.suaiu, 
• SUSSiSUBSUtCEl 

SO f3«M»mM   , IJil«.7»-.,42,l«,F7.J,l<,^d.I,lK,F6.1.1X,l5      ,1«, 
• f 7.3,l<.rT.3,3«,M.6,lX,F7.J,lX,F7.3,lX,F7.0,XX,F7.3,lX, 
• F7.SI 

c ' 
110 

ISO 
c 
10 
c 
c 

CO  TO 20 

IE   UNO.EQ.OI       CO TO  13 
IE   (LlNE»2.Cr.M)       CALL 
LINE   •  LINE   ♦   2 
MtlTE   IS.1331   S'^l.SUBZ 
F3%MATI1H  ,l08X,2Ci'<—-- 

CONTINUE 

SHE AD 

l/IH   .lOax.ET.OtlK.ET.OI 

RETURN 
END 

 nsoiTTin m 
COMMON   /LME/L 
ISBP4C >   isat>4 
CALL   HEADS 
WRITE   13,131   I 

13 F3KMATI1H //1H 
•1H   ,30X,14HSUP 
• ITS,51X,22H3M 
•17X.SIIONITS,13 
♦ ,15X,7HLP HAit- 
•1M f36X,4H$ULN 
♦CA-t2Xf2n6MN3 
•15K,5HV*LUE,3X 
• 
•♦X,2I5H0EVTN,2 
•7I1H-I,1X,S(IH 
•,5«1X,TH— 
LINE   -   21 
RETURN 

 EMO 

0022 3roj 
0J22 34JJ 
Jü^2JVJ^ 

J*t.t HJJ 
0322t^»>j 
iOii-isJs 

M22<«>^ 
t>i)224MJ 
3022'*TJrf 
J0224«tfj 

Ow22ilJJ 
3022»2J^ 
30 22 S 3^ 
0022-<.JJ 
0022>»0J 

0022>aiJ 
BSMTISS 
0^2<oOOJ 
«0226J0- 
ai)2262Jj 

siiliib'.Oj 

TV  
nE.ISOPAG 
Ü   •    1 

S3PAC 
.SjX.ltH'JNIT   SUPPORT   REPnRT,99X«THSUBEAGE,U/// 

PIHTED  UNIT/1M   •29X,lb(lH-l/lH   ,29X.UhS'JPPO^TINC UN3322o)wJ 
EOT   J^IT  ALLOCATION/IH   l92X.31I1H-I/1H   ,*0<ln-U J02<»OU4 
X.dHSTRENGTH.^X.THlO  P.C./1H   ,43X.ISHRECMT  OEVIATIONU022a7UJ 
.3X.7HCü?F   0F,2X,15(IH-1 ,lX,15»lH-»,JX,'tHCQfF/ JÜ2t(>buJ 
,3XtlSllH-lllX>4HUNIT.4X,«HUNMtSX.5HGINALt«Xt7HtLLUM2&(»«J^ 
HE3     UNIFORM   ItlXtb-tHAMGNL/IH   ,3H0TM, liX •SHIITLE,     0Ü2273JJ 

tSHVMIJF.JX, auit/iJJ 
6HPEÄCNT,1X,«HSTRN.<.X,4HC0ST,3X,5HVHUE,6X,*HTI0N, 3d2272j<> 

X.THHfO 0EV,2XI.SHVALUE/1H ,3(IM-I,IX,30(lM-l,IX, OÜ227iJJ 
-I, lX.6nH-),lX.SIlH-l>lX.7llH-lilXt7llH-lf3X,tl lH-tuJ227tJj 

ft 0(J<2 7>JJ 
WMlwM 

18730017*1  TJ^TIkJI  
C KJ   -   RE:343   T3  OE REAO .IN  UNIT 10 
C IL0C10  ■  RECniO LAST   HEAO ON UNIT   10 

CONDOM  /TITLE/ITITLEI«l*ISltC(3itlTPSN(2l 
COMMON /ILOCIS/ILOCIO 
IE   IKJ.NE.IL0:i3l       GO   TO 10 
BACKSPACE   10 
03   TO  20 

10 IP   (KJ.CT.ILSCIOI       CO  TO 30 
REWIND   10 
IEND  •   XJ  -   1 
IP   IIEN9.LE.0I       03  TO  20 
01 «0     I   •   ItlEMO 

«0        READ I10.SOI 
»0 F3RHAII10XI 

J3Z3 fKd 
NtltfMJ 
iOtttlvJ 
002242JJ 

0322tf^J 
0C22lt>3rf 
UU2^46JJ 
302«»/«)- 

3C22«i:j 

3322V1J^ 
0^2292^ 
Ow2<V3Jrf 

C^Ä^> 
3U6 



MMi« «»Hi   cimc» 
es TO M .   _       
UMO • »J - ILO:IO - t 
1^   llfN9.lf.0l       CO  TO  10 . .... 
0)  49     I   •   I. If« 
M»0  113.9)1 
\(X0   (10.701   jOM.IIIirif III.CI.HI.IIS*CIII.I*I.I>, 

• « l»fi-4( M,I«l.?l  

IL3CI0   • «J 

 Vtn 

•0 

»3 
<0 

C3*<«)«   /K5J»*:/:J'»M3 OI,«JCilMMJ00I.N»N/,lliN/ 
101  • HjCOE*ILiKl   /  1C93 
10»  ■ KJCOE'UXI   -   101   •  1C00 
MmM 
IN2 

0»ü«?^ 

00i4«vg3 

Mil3<Jj 

9ltdU.*UJ 

******tj 

mutm vznsa immun 
c 
c 
c 
c 
c 
c 

_e 
; 
c 
c 
c 
c 
c 
c 
c 
c 
c 

c 
I» 
c 
c 

to 

10 ncc TO 
It OCT    TO 

•■• -    « 

RJCETt IS • r-*<T<«)« IV JUNCTION tUKMOC«**) THAT »CC?»IJ »S * 
ctuiNC Pi-iiit • »•< f <Tf«.»i inc^TinctTiCM »MJ<M(R n» « UIIII 

«DM  NUISm   »NJ  OflM-lNfS   iHf  COMWN   IN»!»'.*l   ICINT1» IC«T|«M 
MCMOt«—UZ 4;>"K.-.:o•^»•i...., .cuv»f.»,iijp«T. 
iiTERNti in IT ia -.UM» MS m srnafo IM co^-rs AH««* OT^UOOI 

»OR  MCCNIT COMAT   <(30'il*StTHfN » )■  HtU^RT   SU^^CNt   L'«ilTt. 
AN  INRt-U   <«EtStC(   IS   .MiMfO                         AW COMM  IKCUTION IS 
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GLOGSAHY 

APROG 

BittaLlon 811c« Model 

MM 

CDC 

COKTORM 

COIIFIL 

CONODI 

C»NREP 

COKUS 

CCCTALS 

ore 
DPROG 

OTM Number 

FCIS 

Handgen 

IBM 

LP 

MPA 

MPS 

MPS/36O 

OMA 

OPTIMA 

• routine of the Bittallan Slice Model 

The Moduler Force Plennlng Syetea 

• routine of the BtttellOB Slice Model 

Control Date Corporetion 

Conatralned Force Modex 

COKFORM Preprocessor for COIfREP 

COKFORM AutCMted LP Matrix Generator 

COKFORM AutOMited LP Reporter 

Continental US 

Coat Analysis Syaten. now the Force Coat 
Information Syiten (FCIS) 

Division Force Equivalent 

a routine of the Battalion Slice Model 

a 3*dlglt Identification nunber used In 
the Battalion Slice Modal 

Force Cost Information Syaten, formerly 
the Coat Analysis System (COSTALS) 

Hand-prepared LP Matrix Structure Input 
to CONODI 
International Business Machines Corporation 

linear programming 

military p. y and allowances 

mathematical progranmlng system 

one of IBM's MPS for Its 360 series 
computers 

operation and maintenance, Army 

one of CDC's MPS for Its 6000 series 
emputers 
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PD(A procumwot of equlp»mt and alull*«, 
AWQT 

FUS right hand ildt of LP »odal row 

SRC Viabar Standard Ha^ulr»inta Cod« nuaber for 
Ansy unit« 

TPSK troop •aquaae« auabar for Anqr unit« 

ZATSSA UB Amy Mana«nwnt Syat««« Support Agency 
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