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FOREWORD

This report volume provides a programmer's manual for an integrated budget smoothing
and vehicle assignment model. The model was developed during a stu‘dy of cost and
performance methologies for optimal asgignment of space vehicles {o advanced space
missions. The study is being performed for the National Aeronautics and Space
Adminisfration under Contract NAS2-5202 and 1g monitored by Mr. Robert Slye and

Mr. Harold Hornby of the Mission Analysis Division of the Office of Advanced Research
and Technology.

Individuals of Lockheed Missiles & Space Company, Sunnyvale, California, who

contributed to this study are L. F. Fox, project leader; C. J. Golden, key technical
member; and M. A, Brunet.
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-BUMMARY -

"Thi§ dbéument 15 Volume 3 of a three-volume series comprising a final report of the
Study of Systems and Cost/Performance Methodologies for Optimization of Vehicle
Asgignment. This volume is a programmer’s manual for the integrated budget smoothing_
and vehicle assignment program. Volumes 1 and 2 present a technical description and

idetails on a computer program for optimal vehicle assignment, respectively.

This volume contains appendixes that provide model input requirements, a sample

case, flow charts, and a program listing. At the beginning of each appendix, deser—niptive
details and technical comments are provided to indicate any special instructions _
applicable to the use of that Appendix. In addition, the program listing, Appendix I—IL,
mcludes comment cards that state the purpose of each subroutine in the completfe

program and also describe operations performed within the subroutine.



Appendix E
INPUT REQUIREMENTS

E.1 GENERAL

A complete glossary of input terms and detailed format requirements are included in
this appendix. Variable names are listed by order of input in corresponding sections
of use to make the glossary easier to use than an alphabetical listing. Comments are
also mcluded which describe either external or mternal restrictions associated with

the variable.

Figure E-1 illustrates the basic data deck layout for this program. The same restric-
tions apply as described in Appendix A with the following modification. Constraint and
budget level cards are input to the SMOOTH subroutine of this integrated program.

The last data card input to SMOOTH is followed by a card containing only an asterisk in
the first column. Then the conirol card for the next set of data appears unless there
are no more data cases to follow, In this latter case, a blank card follows the asterisk

card in order to terminate the run under ncrmal circumstances.
E.2 INPUT FORM AND DEFINITIONS

Cards Variable
Columns Name Formai Degcription and Comments

Contreol Card
=—5 NOPT i5 Code for mission/vehicle compatibility screen

1 — AV vs. payload weight + availability +
A Priori Assignment

2 — (not used)
53— All criteria




| SMOOTH
| BLANK
/
| VEHICLE
BLANK,

SPECIAL PROGZ
| BLANK

/

| MISSION
BLANK

/

INTEGRATION
| BLANK

SHARED COST
BLANK

STAGE
CONTROL CARD

Fig. BE-1 Data Deck Layout — Integrated Program
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i Bards Variable
Columns Name
- Bl MYRS
AU TG iBY

©16—2% GUESS
b, 3 Y
28—32 MITR
33—37 TREF

38—42 MXITR
68—69 IG
70—71 IFM
72—173 I
74—75 M
T6—"7 ISb
78—T9 v

Format

15
I5
Fl2.2

15

F5.1
I

12
I2
12
I2
12
12

LRIO0 =Nniaun
§

Description and Comments

]ﬁssion model duration in__year_sn o ;

Last 2 digits of 1st year of mission model

Upper bound for tofal mission cost (SAVES
STORAGE SPACE IF REALISTIC VALUE)
If GUESS = 0.0, then GUESS is assigned a
value 1.0 E10

Maximum number of iterations between:
SMOOTH and ASSIGN

Last 2 digits of reference year for SMOOTH

Maximum number of iterations between
ASSIGN and CHOOZ

Code for stage input*

Code for shared cost group input*
Code for integration cost input*
Code for mission input*

Code for special program dafa*
Code for vehicle input#*

Stage Information (Input only f IG = 0) I = 1, NSTG < 50 cards

1—-2
4—7
8—13)

14-19}

20~25 )\

-

Y .
26—30 L

|
31—-35
36—40

.
[

¥

KODS(I)
STCM |
SR(, J).
J=1,3

12

A4
3F6.3

3¥5. 3-

#Tf = 0, new 1hput for this case

If < 0, use data from previous case

Reference number of stage on card I
Name of .stage on card I

Recurring cost for first unit.of stage on card I N
J
Jd = 2 ETR launch support
J = 3 WTR launch support

Recurring cost learning curve percent for
stage on cardI in decimal form (e.g., .925)

d
J
J

1 Hardware

ll

Il

1 Hardware

2 ETR launch support
3 WTR launch support



DR PRI L ! Lo T H § "'E‘.('_,:H{H’H‘;ﬁ!

'

'm@ards | Variable '

. Columns Name Format Description and Comments
A4 =49 SNR(D . . F6.3 Development cost of stage on card I
» 50—65 STS(M . F6.3 . Sustaining cost of stage on card I __
56—58 NYS(T) I3 First year stage on card I is available*
15961 LSA(D) 13 Last year stage on card I is available*®+
62—64 NBY‘(I)‘ C I3 Batching duration in years for stage recurring
cost
6567 NFS({, J) 413 KODEF of the shared cost groups (up to 4) to’
68—70'! J=1,4 which stage belongs
7113
T4—1786 ). n
78 MODE(I, J) 31t Code to indicate type of input for recurrmg
79) ; J=1,3 cost of stage on card I** |
L J = ,1 Hardware
i Jd = 2 ETR launch support

J

3 WTR launch support -

Stage Duration Information (2nd Stage Card)

1—3 YDS() F3.1 ‘Duration in-years over which g function
distributes development cost for stage on
card I

Input necessary if SNR or S8TS = 0

4—6 ST 137 Last 2 digits of start date for Stage Develop—
( ment Program

79 NSFX(NSDC***y I3 | Duration in years = 12 for any miscellaneous
(fixed or development) program associated
with stage on cardI (e.g. Run out costs).
{Standard Development costs are distributed .
by a Beta Function — any ofher development
-distribution may be input under this special
category.)

*¥1 corresponds to year IBY.
+If available through mission model, any number = or > MYRS may be input.
If number < MYRS is input then this termination date is maintained through all
iterations.
- **¥]f = 0, learning curve type input
Jf =40, jump type input
#*FNSDC = Number of special development costs = 50

B-4
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~Card Variable _ i
Column Name Format Description and Comments

ERINER NN ]

II'MODE(,J) = 0 for some J, require following Jump Typeﬂlnp‘ﬁt—Ca‘i'd?cl)r Fach
such J. . ;

-

15— 14 SRJ(LX, 1) F10.3 Total recurring cost for up to POJ number of
stages

15—24 SRJI(LX, 2) F10.3 Slope of line defining total recurring cost for
over POJ number of stages

25—34 SRJI{LX, 3) F10.3 Y-intercept of line defining total recurring
cost for over POJ number of stages

35—44 POJ(LX) F10.3 Number of stages at which function defining

total recurring cost changes slope

If NSFX(NSDC) = 0 read in following card.

P

1-3 NRFX(NSDC) I3 Start date for special development cost -
associated with stage on card I. (Referenced
to IST(I)) '

4-9 RXD(J,NSDC) 12F6.2 Special development cost to be spent in year

10—151); 1900 + IST(I) + NRFX(NSDC) - 1+ J .
16—21| J =1,12 (Input distribution)

etc. | j ) B

{ .

— 1

Last Stage Card mus}t be followed by a blank card.

ot —

i
Shared. Cost. Group Cards (Input only if IFM = 0)I = 1, NFAM < 40

1-2 KODEF{I)=I 12 Reference Number of group on card J
417 FAM(T) A4 Name of group I
8-—17 FMNR I} Fi10.0 Development cost of group I
18—27 FMSUS(I) F10.0 Susta:ining cost of group I
28—31 YDF() F4.1 Duration in years of Development Program '

cost distribution (8 Function)
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Column

C30-n34s

ST

356—37

Lty %

i “;-‘ ’d(}-})%g;‘ynn

Variable
Name

JST(T)

Format o

I3

NSFX(NSDC) I3

PN LR S
!

Descriptfon and Comments .

Last 2 digits of start date for group Develop-;
ment Program — necessary if FMNR or
FMSUS = 0~ - - - b

Duration in years for any miscellaneous fixed
or development program distribution associated
with group I.

(Distribution input on following card.)

I (NSFX(NSDC) = 0) read following card.

1-3

4—9
10—15=
16—21’

ete.

4]

" NRFX(NSDC) I3

RXD(J,NSDC) 12F6.2

J=1,12

Start date for special Development cost
associated with group I. (Referenced fo
JST(I))

Special Development cost to be spent in year
1900 + JST() + NRFX(NSIC) - 1+ J ]
(Input distribution) '

Last Group card must be followed by a blank card.

Integration Cost Cards (Input only if I = 0)I = 1, NCI < 30

3—5

6—38

9—18
19—28

29—38
39—48
49—52
53—55

NFML()
NFMU@I)

RINT(T)
PLCIN%I‘ 1))

DINT(T)
SINT (I)
YDI()
KST ()

I3

I3

F10.0
F10.0

F10.0
F10.0
F4.1
13

KODEF of shared cost.group which 1s lower
member of integration pair I

KODETF of shared cost group which is uppei'
member of integration pair I

Recurring cost for first unif-of integration I

Recurring cost learning curve percent for
integration I

Development cost of integration I
Sustaining cost of infegration I
Development duration in years for g distribition

Last 2 digits of start date for integration
development program — input necessary if
DINT or SINT = 0
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Variable
Name Format

NSFX(NSDC). 13

Lt Lk
|

Description and Comments

Duration in years for any miscellaneous fixed
or development program associated with '
‘integration I- - . “

1

(Distribution input on following card)

T e T

If NSFX(NSDC) = 0 read following card.

i—-3

NRFX 13

RXD(J,NSDC) 12F6.2
J=1,12

Start date for Special Development cost
associated with integration I (Referenced
to KST(I)) -

Special Development cost to be spent in year
1900 + KST(I) + NRFX(NSDC) - 1+ J
(Input distribution)

Last Integration card must be followed by a blank card.

Misgion Data Card— (Input only if IM = 0) I = 1, NMIS < 65

1-2

3—38

9—12
15—16

17—18

19-25 -

32—38

41—-80

KODEM()  I2

NAME() A6
PB() . F4.2
NSYR(T) 12

NYRSFX(@) I
{
VLR(y F7.0

WPR() F7. 0.

MISN(I, J) 2012
J =1,MYRS

Reference number of MISSION on card I -
Name of MISSION on card I .
Priority of MISSION on card I !

Number of sustainilig, y,earé required for
PLS(I) after last launch year =

Duration in years of any fixed or special
development cost distribution associated with.
misgion KODEM(I)

Characteristic velocity required m fps to
accomplish mission on cardI after attaining :
100 n.m orbit

Payload . weight ir1b required for mission
on card I

1

Number of launches for mission on card I
in year J + 1900 + IBY -4

-

2nd Card needed for each missgion.

E-7
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- v Cardt
Column
03—12
fL3—22
, 23—3a2
" .33-37

FLETEER

38—42"]
a3—a7'}
53—57,. J
58—67

48—52

68—69

T0—171

72—73

T4—"5
T6—=TT

78—80

') RDIST(, L)

4

Variable

Name

PLR()
PLS()
PLD()
YDPL{)

L=1,4

PLMD(I)

s

NPLS(T)

MR(I)

LTR(D ‘
!
NRR({)
IS(D)

LVEHA(L)

Forma.t‘

Fl10.2
F10.2
Fl10.2

4F5.3

F10 2

I2

12

12

12

13

ar ot Ei;a.‘ i E,”“x 'Hl'lf‘lhl

Desoiciption and Comments

Payload recurring cost for mission KODEM(I)
' }

™

Payload sustaining cost
Y
Payload development cost '

Duration in years over which development cost
is to be distributed by Beta Function

Input recurring cost distribution for PLR in
decimal form (e.g. RDIST({I,1) = 085)

Maximum diameter of payload for MISSION:-
on card I

Code for payload stabilization requirement:
0 — No requirement '

1 — Must be spin stabilized

2 — Must not be spin stabilized

Code for man-rating requirement for Mlssmn
on card I

%

0' — 'No réquirement

1 — Must be man-rated

Code for launch gite of Mission

1 — ETR "

2 — WIR

Number of restarts required for Mission

Last 2 digits of start year for development
cost PLD(I)

A priori vehicle assignment for Mission on
card I- »

If no vehicle assigned — 0 input; KODEV of
vehicle input otherwise




[ AR TH

b card

Column

'HNYRSFX(I) = 0 read following card.

16—21{

[
aefe. |
[

Variabie
Name
NSTRTFX()

RFIXD(J, I)
J=1,12

Format

13

L

12F6.2

SRS TR ! L1is —"?H“flrl’%

Description and Comments

<=1

13

Start datefor special development cost as soeii—-
ated with mission KODEM(I) referenced to IS(I)

Special Development cost to be spent in year
1900 + IS + NSTRFX'(I)Q? 1+J ‘

(Input distribution) ’

Last Miggion card must be followed by a blank card.

v

Special Program Data Card (No launch associated with program) -- Input only if

ISD = 0,

1-2

4—9
10-19

20—24
25—26

27—36
37—38
39—-40

I=1, NSPR=< 6
KODESP(I)

NAME (1)
PLD()

YDPL()
IS

PLS()
NYRSST(I)
NYRSFX()

I2

A6
F10.2

Code number for Special Program (must be
larger than 100)

Name of Special Program on card I -

Development cost associated with program:
(distributed by g Function)

Duration in years of Development program"

Last 2 digits of start year for development
cost PLD(T)

Annual sustalmng .cost.associated with program
Duration m years of sustaining program

Duration in years of any fixed cost Whlch does
not have.a g distribution

f

If NYRSFX(@) = 0 read following card.

1—3 NSTRFX
4-9" RFIXD(J,T)
10—15\f f' J=1,12
16—21]ff

etc. ;l

I3
12F6.2

Start date for fixed cost referenced to IS(I)

Fixed Cost to be spent in year 1900 + IS(I) +
NSTRFX() - 1+ J

Last Spe01a1 Program Data card must be followed by a blank card. <

E-9
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(¢t Cardy | Variable i ) 3 .
+ Column Name Format Description and Comments

Vichicle Data Card (Input only if IV = 0) J = 1, NV = 60

LI 1

1-8 VEH(T, J) - 4312 - KODS of stage in Ithposition, where I i=‘ L
I =14 corresponds to booster, for vehicle on card J
H (\t
19— B1{J) E13.6 \ )Payload vs. characteristic velocity curve
29— 34 B2(J) £13.6 constants for performance evaluation of
) vehicle on cardJ PL = EXP(BL - B2*V-B3/

35—47 B3 E13.6 (B4-V)) and V = Excess Velocity = Total
48— 60 B4(J) E13.6 gglzltggc;elrj;stlc Velocity-Circular Velocity ’
79—80 KODEV({J) 12 Reference number of vehicle on card J ‘

2nd Card needed for each vehicle. x
4—5 NVSE() 12 Code foxr stabilization of vehicle on card J:
1 — Is Spin stabilized
2 ~ Is not spin stabilized
6—1T MRV(J) 12 Code for man-rating of vehicle on card J
r 0 — Is not man-rated :

1 -~ Is man-rated

8-9 NRIP{J) 12 Number of restarts possible for vehicle on
card J .
80 JKEY | s Code -for recurring cost distribution for

vehicle on card J -
JKEY = — Standard distribution is used
1st year of distribution = 05 Recurring cost
2nd year of distribution
3rd year of distribution

20 Recurring cost

50 Recurring cost
4th year of distribution = .25 Recurring cost

= TLaunch year generating this recurring
cost

. Input only if JKEY = 0 JKEY = 1 - Distribution is to be input on
following card

ook
5
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h , 1
. n@atd Variable ) ' . B ) . ;
Column Name Format Descriplion and Comments

3 AL 80 ; ALPI(I,J) . 4F5.2 _Input Recurring cost distribution for Véhic_l_e, f
e " on card J in year I where I = 4 corresponds !
v U913 I=1,4 . e L .
to year of-launch :

14—18' q ,
R - -

1

Last Vehicle Data card must be followed by a blank card.

Budget Smoothing Data is input in subroutine SMOQTH using a CALL INPUT statement.
The following variables may be input at this time.

Variable
Name Description and Comments
TITLE(T) Output page HEADING ~ if no inpuf,blanks are output. )
’ 40 characters are allocated for storage, (__ Ty
e.g. TITLE = 'LUNAR OPTION' h
LEVEL() YEARLY DESIRED FUNDING LEVEL (20 year maximum)
e.g. LEVEL = 300., 375., 18 x 300
ISTRT FIRST YEAR of smoothlng mterval — referenced to
TREF =1
IFIN Last year of smoothing interval— referenced to TRETF
MAXITR | Maximum number of jterations allowed per case in
j SMOOTH 'subroutine -
NCSTR ‘ Nu_mber of constraints on mission programs = 60
NPROG(K) The reference number {(KODEM or KODESP) of the
. missiod being constrained -
KPROG(K) The reference number (KODEM or KODESP) of the
constraining program or mission
KODE(K) Code number for type of constraint = 11
C3(K) Constant associated with each constraint
FIXED() Yearly total fixed overhead costs (I = 1,20)
If no input, is set to zero
PMAX ! Constants associated with PLOT2 — if no input they are
PMIN set to 5000. and 1500. respectively

E-11
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7 §ariable

Name

St ACCL
pt J‘p:i_‘

EXT

AT FENTY {
H

+

Degeription and Comments

Code for use of acceleration .option— if no input it is
set = .TRUE

Code for use lof eéitension option — if no 1}1put it is :'
set = .TRUFE. T
If FALSE is input these options will not be used.

. The next card contaimns an * in“the-first column.

The next card is either a new control card for the next case of data.or a blank card
so that the run is terminated under normal ecircumstances.

E-12
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Appendix F
SAMPLE CASE

E.I DESCRIPTION

The output from one of the more interesting sample cases is presented in this section..
Data is not realistic and no significance should be attached to the values used. The
listing includes a module map so that storage requirements are defined for each

subroutine and common block.

Data input to the program which is used in the ASSIGN algorithm 1s outpul in the same
format as for the general sssignment program described in Appendix B. After the
oplimum assignment has been listed, any input to subroutine SMOOTH is automatically
output as it appears on the data cards. "Average" recurring cost data for each of the
vehicles in the optimum assignment 1s calculated in VEHRC and output on the following
page. Each vehicle is assigned a key number used internally which 1s output with the

associated stage component names defining the vehicle.

The breakdown of costs by program and type, and by program and year on the following
pages are essentially the same as for the original budget smoothing model (Ref. 4,
Vol. 1). For examp’le, the Mars 71 mission (PN = Program Name) has development
start date in 1969, has no development {DEVL) costs and hence no development
duration (YRS). Sustaining costs (SUST) start in year 1969 (= START + 85 - 1.)
They are spent for 3' (SD) years. Recurring costs start in year 1969 (= START +

RS - 1.) and'last for' 3 (RD) years. The distribution follows on the same line (e.g.,
$12,00 in year 1969, $25.00 in year 1970 and $12,00 1n year 1971). On the following
line fixed miscellaneous costs are similarly listed if any have been mput for that
program. (e.g., Fixed costs start in year 1971 (= START + RS ~ 1.) and last for

2 years (RD). The distribution follows on the same line of output. More complete

data on these entries are provided in the reference indicated.
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Programs associated with missions are output-first. For the selected sample case
Programs 1 thru 14 are mission related., Programs 15 and 16 are miscellaneous
prograths having no associated launches and the remaining program are development
or sliStaining costs associated with launch vehicles. These last programs are identified
by the decision number used in the ASSIGN algorithm, A list of decision numbers,
their associated values and types of expenditure has been output previously for

reference.

The section "Total Program Costs and Launch Vehicle Schedule' 18 output as in the
original smoothing program with the following modification. Instead of printing the
launch vehicle key name under its associated program and year of launch, the key
number already output with each corresponding vehicle name ig substituted for

simplicity.

A plot follows this tabulated data showing actual yearly totals (*) and desired yearly
level of spending (0). The smoothed data is then output using the same formats. Only
data input to SMOQTH directly from ASSIGN and the final smoothed data are output.

Intermediate output is suppressed.

No output appears if all input data meet mput constraints. I any constraint 1s violated,
however, the program number and type of consiraint is oulput. The program continues
to smooth the data anyway since the violation may be removed by internal shifting, - :
However, the warning that the input data does not meet all constraints will alert the
user to possible discrepancies 1n his input data..

Current dimensional consiraints on the program are all listed in Appendix E for input
variables. There is one additional infernal dimensional constrammt. MASTER
automatically constrains development cosis, corresponding to the optimum assignment, ‘
to their associated launch dates. Ninety constraints are provided at present. However,
1n general 1t 18 not possible to anticipate the exact number of such automatic constraints

to be generated. To alert the user if a problem does exist for some input data, the
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progrim prints out a-notice when.ninety constraints have. been generated in MASTER.
Then the SMOOTH subroutine is entered. If no more constraints are added to the set
froth MASTER, the program smoothes the data under the ninety constraints corﬁputed
- in MA'STER. Otherwise the program-terminates the case with an output explanétion
and goes back to ASSIGN where it looks for new data. This dimensional restriction

canbe relieved whenever necessary by increasing the associated dimensional variables.

The sample case presented in this section is particularly interesting because itidemon-
strates the interrelationship between the 2 programs ASSIGN and SMOOTH. The
program required 1,60 mins. on the 360/67 computer at Ames Laboratory, Moffett
Field, California. A description of the over-all oufput is provided below in outline

form.
F,1,1 Tirst Iteration

Input data was purposely constrained so that a key stage (B2S) is not available until.-
the 3rd year after the reference year (1971).

The optimum assignment 15 determined based on 4 main stages, T3D, TRAN, CENT
and B2S. The total program cost 1s $521.92 (M).

SMOOQOTH shifts B2S ts.i:alge (Dev. Cost 7) so that its development start date 1s 1969
instead of the previous 1973. Other mission dates are also shifted and costs modified.

{Each change 15 marked with an *)
F.1.2 Second Iteration
Using these shifted dates and costs ASSIGN determines a new optimum asgignment

based on 3 main stages, (T3B, T3D, T3M), (AGD, AGLT) and B2S., The total progrém
cost is $418199. {(More than $100.00 less than first iteration solution}.
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'SMOOTH shifts the new program-data.such'that Dev., Cost 7 (B2S.stage).has its
development start date moved to 1971. Hence 1t is not available until 1973.

BT AN I

F E1].'-5%“ f:iI'hird Jteration -

Using the shifted data from SMOOTH, ASSIGN determines that the new optimum
,assignment is the same as the optiraum assignment determined in iteration two.

The total cost 18 $484. 54 based on modified data.

SMOOTH changes some dates in the new input, but since these changes are small and

the final RMS value equals the mput data RMS value (within 0.4) the program terminates.

"The assignment input to SMOQOTH with 1ts corresponding disfribution dates represents:
‘the optimum solution within the budget smoothing constraints.

F.2 SAMPLE CASE PRINTOUT
&

The sample cas% printout follows.



1§

FaR-LEVEL LIHRAGE €DJTOR OPTIONS SPECIFIED LISTHAP

VARLIABLE OPTIONS USED = S1IE®()269T6,24576)

DEFAULY OPTIONIS) USED

[EW0000 INCLUGE DECKS [HIIXDICL +HDXOZKS )

{EWGOOD INCLUDE DECKSIMOX0ZBS MOKOZRY WHOXDZER AL INPT o MOXOLUP MOXOZATY
TEWEDHO00 INCLUDE DECKSIKOXDZTY +NOX025T}

IEHOO00 INGLUDE DECKSIHOXO2AN, MOXD25M 4HOXG2VCHOX02DC)

IEHODOG INCLUDE DECKS [MOX02CZ4HOXOLPK2HOXOZAL,HDXDZCL A HOXO2ZLD)
TEHO00D ENTRY MAIN

CONTROL SECTIDN
NAME ORIGIN LENGTH

CLEAR Q0 EL
HALIN s 1528
SHUOTH 1560 213¢
REVALU ETEY ] 474
CONSTR 3nle 3EC
ALINPT IF08 BlA
UHPLOT 4528 F&p
AFRHT 5990 40
TCOST 5900 T84
SHIFT &188 708
ASSIGN 6960 2130
STGNUK aA90 F98
YEHRC QA28 208
DECISN 9000 EDB
{HUOL AgDB 1544
PACK c120 E&
AVAIL c208 T10
CAPABL €918 652
LBOUND CF7O 952
THCSLOG = Daca 1BA
THCSEXP = DaBs 16¢
IHCFRRXPR* 0cas 183
THCECOHH® ooLo F31
THCCOMH2* ECFB 545
1HLFMAXL * FZ240 (4]
THCSSQRT* F310 149

IHCFCVTH®  FAGO 1175

BODULE MAP
ENTRY
HAME  LOCATION NAME  LOCATION HAME  LOCATION NAHE
INPUT 3F08
PLOT1 SAEA PLOT2 476 PLOTA 4E3A PLOTA
[ SIEE PLTAPE 5224
UNPAGK ci72 ITEH [#1:1
ALOG1O paca ALDG
EXP DABS
FRXPR= [n k]
-
18C0M= BOCO FOROCS= DETC INTSHTCH ECDE
SEQDASD EF58
HAXG F240 HINO F256 AMAXD Fzet AHIND
SORT F310

LOCHTION

$FBA

F282



HAME  TURIGIN LEHGTH

FHCEFHTH® 10508 51z
FI0CSe = 10AFD 160
IHCEFIOS* 10050 nic
IHCERRH * 11070 SAC
[HCUDPT * 12320 398
[HCETRCH® 12488 2BE
IHCUATBL* 12948 638
SAVES 12Fg0 1560
SAVEA 145E0 2)¢0
SAVEAL 16740 x1n
SAVER 16880 lebo
SAVEBL 18650 410
PLSAYVE 18460 138
SAVECZ 14898 B654
ASGH 1C1FO 438
SAVEDC 1cs2e 5aB
SAVESH 1CBEO 308
SAVECL LFCCe 8F8
SAVED 20500 650
SAVELL 20050 FD
SAVENY 20040 a
SATCH 20048 i
SAVESG 20078 &
SCRACH 20030 4Tah
SAVELB 25528 102
SAVENR 25630 B
ENTRY ADDRESS 32
TOTAL LENGTH z5638

=ksxHA N

STAGE COST DATA

TITLE RECURRING LC
{HARQWARE)

S¥3A 6.8%9 0.950
AG D 1.87 D.9G0

RECURRING CUST TYPE
svac 7.09 0.850
CENT 11.85 0.900
T3B 4,91 1.000
T30 8.1y 0.950
TRAN 6409 1.000
AGLT 3+30 1.000

RECURRING CO5T TYPE
SVIX 6.56 0.850
] 22.00 0©.950
825 0,87 1,000

I

~

SHARED COST DATA

HO. TETLE  DEVELOPHENT

ATLS 0.0
TITH G.C
82s 0.0
AG D 0.0
AGLT 0.0

T3K 0.0
AGEN 0.0
CENT 0.0
Tap D0
738 0.0
SVax 0.0

-
Q& o £ M Al W

-

RECURRING LG

NAME  LOCATTON
ADCON= F460
FCVIQUTP FAT6
AR1TH™ 10508
SETB99 1087C

FIDCSBEP  JOCS5&

ER

1HCTREH

RUON

RECURRING LC

11070

12688

DOES NOT EXIST BUT HAS BEEN ADDED TO DATA SET

HAHE

FCVAQUTR
FCYEQUTP

ADISHTCH

RESBIY

THCERRE

ERRTRA

LOCATION

F504
FFT8

10944

10696

11bas

12500

NAME  LOCATION
FCVLOUTP ¥594
FCVCOUTP 10192

DEVELOPMENT SUSTAINING AVAILABLE

HAHE

FLYZOUTP
INT&SWCH

{ETR DHLY} (HTR ONLY} FRON TO
6423 0,950 3.2T 0 950 0.0 3.37 1 5 1 o o o
1.40 0.900 2,50 0.900 0.0 2e60 1 20 2 1 0
FOR X LESS THAM OR = 2.00, TOTAL COST » 2,30.FOR X GREATER THAN 2.00, TOTAL CO
.43 0.850 3,47 0.850 0.0 [ 1] 1 20 1 0 6 0
ha62 0900 4e62 0,900 25,30 16.00 1 20 & 0o o o
le4h 1.000 1.44 1,000 0,0 0.0 1 20 3 8 0 0
5.01 0.950 3.45 04950 040 0.0 1 20 3 & 0 0
0.0 1.000 0.0 l.000 0.0 0.0 i 20 3 (L] ]
0.0 1.000 0.0 +000 17,50 1.20 3 20 2 9 [
FOR X LESS THAN OR = 2,00, TOTAL COST = 2,.30.FODR X GREATER THAN 2.09+ TOTAL COS
5+T6 0.B50 2+58 0.850 13,00 0. 3 20 1 16 0 o
5.01 0.950 345 0,956 25.00 0.0 3 20 3 11 b 0
0.10 1.000 0.10 1.000 D+ 25 0.10 3 20 5 o o0 0
SUSTAINING

4a bt

6.00

0.0

0.0

0.0

0.0

2459

0.0

0.0

0.0

G0

0
5T

-

LOCQ'IION

n
EEA
10478

o'

>
WwhaOWMsUuOsQeWn

SHARED COST GRGUPSI BETCH EaCY

o
+

1.40



TINTEGRATIUNCOST DATA

LOWER  UPPER RECURRING LG  DEVELOPMENT  SUSTAINING
GROUP  GROUP

TITH AGEN 0.0 1.000 14.00 0.0
13D AG D 0.0 1.000 2450 0.0
T3D AGLY 0.0  J.ODD 5450 0.0
TITM CENT 9.0 1,000 ap.00 U0

MISS[DH HUDEL,

HISSIOR VELOCETY PAYLOAD PRIORITY TR LAUNCH SCHECULE

W T2 13 & T3 76
1 MARSTL 415004 1100, 1.00 1 2 Q [ 1] o [
2 PIONER 43000, 460w 100 1 Q 1 1 0 o [}
3 HARST3 40000, 6000 1+.00 1 0 4] 2 Q9 1] o
4 MERCRY 38500. 1000 050 1 Q [1} 0 1] 1 (1]
5 GROTRT 49500. BOC. 050 1 o 0o 0 1 O O
& MARSTS 394004 3000 0+50 =1 0 [+] 0 0 2 [+]
T COMET 37200. Z000. 0450 1 ] o Q [+] [1] 2
8 ASTRA 263004 70090, 050 2 0 Q a o 0 1
9 RELTIV 142004 2000+ 0250 2 0 c o 1 o 0
10 PIONQE 51400 1000 050 3 ] 0 9 4] 1 [
11 ATS 33600, 4000, 1.00 2 0 1 1 Li B ]
12 DRELAY 14200 20004 0450 2 L] a o 0o 0 1
13 USAKSC 32600, 4100, 0450 2 0 ] o 0 1 o
14 USAHSH 30000, 68004 950 z o o 0 O 0O 2



NUMBER OF SYAGES 1

NUHBER OF VEHICLES 20
RUHBER OF FAHILIES 11
MUMBER OF INTEGRATION COSTS 4
HUMBER OF HlSSIQ{NS 14
NUMBER OF YEARS 4
LAUNCH BASE YEAR 71
TOTAL COST ESTIMATE 600,00

QUANTITIES BRANCHED UPON

DEVELOPHMENT  SUSTAINING YEAR AVAIL LAST YEAR DEV START DEV: DURATION
i 0.0 3,37 S5V3A STAGE 1 5 . 1970 Da
4 30.00 2460 AG D STAGE 1 & 197t Qs
3 25.30 156.00 CEMT STAGE i & 1969 3.
4 17,50 Is 20 AGLT STAGE 3 & 1970 L]
5 13.00 0.0 S¥3X S5TAGE 3 & 1570 %
& 25.00 0.0 T34 STAGE 3 ) 1470 L
7 0.25 0.10 B25 STAGE 3 & 1973 1-
a 10,00 4ubb ATLS SHARED 1 6 19569 3.
9 0.0 6.00 TITN SHARED 1 & 1970 0.
10 0.0 2450 AGEN $HARED 1 & 1970 0.
11 14.00 0.0 INTEGRATION OF TITN AND AGEN 1 3 1949 3.
i2 Z2.50 0.0 INTEGRATION OF T3D AND AG D 1 6 1969 1.
13 5450 0.0 INTEGRATICH OF T30 AND AGLT 3 -3 19569 5
14 81.00 0.0 INYEGRATJON OF TITN AND CERT 1 ) 19468 2+



VEHICLE / MI1SSION

-
=

et et ot 1t o B e Bt
NN r NN OID S WA
-t
o

159 TaM
20 T3H

'tt‘l"‘t..tl soLUT ]

165

HISSION

TITLE

MARSTL
PIONER

HARST3
HMERCRY
GROTRT
HARSTS
COHET

ASTRA

RELT1V
P IOROE
ATS

ORELAY
USAMSC
USAHSH

4G 0
EENT
CENT
TRAN
TRAN
AG D
AG D
AGLT
AGLT
CENT
CENT
AS D
AG D
CENT
CERT
CENT
CENT
ACLT
AGLT

CHARACTERESTIC

B85
7

HISSION NUHRER
G

1
o
1]
0
o
0
o
1
4]
0
0
1
1]
9
o
0
0
0
1]
[1]
0
1]

VELUCITYIFT/SEC):

41500,
43000 .

40000,
30900,
45500,
39400,
37200,
26300,
14200,
5L40D.
33800,

14200,
33600,
30000

Z 00RO OIOFCOOOoOOQ0N

- E-X-T-F-X- Ty - TR - el -3 - R L
lad-E-X-I-2-Y- Ty~ 1-N-F-R-R-F-F-R-R- LT
e et bt D e R b 0 et B et Bt e ©
- - -l e - L L )
- Ll L T T Y. T ¥- "%
i e b (K i Bt e e e ) D mf

11

L. - LT ST
e e B 1 e o et b Bt bt B et et D)
~0000000O~D0000RADADSD

ARENEE AR RER
293.58
PAYLDAD LAUNCH
{LBS} YEAR
1160 1971

460. 1972

1973

£000. L1973
1000, 1975
8004 1974

3000, 1975
2000. 1976
7000, 1976
2000+ 1994
1000. 1975
4000, 1972
1973

2000, 1976
4100, 1975
HB00. 1976

A4EA4RRERRRER STOL U T [ O N sesesnssnans
299,07

164

-

-R-X-R-N-ToB-F=-T-R_N-Y-N=N oy=F g=T d-N-F4

-

[ e - LTl e ey . -

-

Y - L L
-

1 8 D D b 0 et s Bt et o s e Y

222.85

OF LAUNCHES

-

s D O B et b b 1 e bt e D B

NUMEER

2.00
1.00
1.00
2.00
0,50
0,50
1.00
1.00
D50
0.50
0.50
1.00
1.00
@50
D.50
1.00

222.85

CAPASB
IHPOSSIBLE)

7012345678901

516441

1t111111222222222233333 3 3 3 3 3 k & 4 & 4 %
2345678901234 1

OPTIHUH

LAUNCH VEHICLE

13D
Tan
T3R
T3iD
T30
T30
TiD
T3in
T30
T30
T30
Tan

CENT

fvity

F-9



.
MISSION  CHARACTERISTIC PaYLOAD LAUNCH NUMBER DPTIHUN

TITLE VELOCITY{FT/SEC) (LBS) YEAR  DF LAUNCHES LAUNCH VEMICLE
HMARSTL 41500 11004 1571 2.00 Tan CENY
PIONER 45000 480, 1912 1.00 TR CENT

1973 1.00 T38 CENY B2S

MARST3 40000« 6000, 1973 2.00 T30 LENT
MERCRY 38900. 1000, 1975 0.50 TiD TRAN
GRDTRT 43500 200, 1974 0.50 T3D GENT
MARSTS 39400. 5000, 1975 La00 T30 TRAN B2§
COMET 37200. 2000, 1976 1.00 I30 TR
ASTRA 256300, 7000. 1976 050 T3D TRAN
RELTLY 14200« 2000, 1974 0.50 Tap TRAM
P JONOE 51400 1000, 1975 0.50 T3D CEWT 25
ATS 33500+ 40090, 1972 1.00 T3t TRAN

1913 L+ 00 T3 TRAN

DRELAY 14200+ 2000. 1976 D.50 T30 TRAN
USAHSC 33600 4100, 1975 D50 T3D TRAN
USAMSH 300004 6800, 1976 1.00 Tap  TRAN

TME OPTIMUN SDLUTION HAS BEEN DETERMINED

TITLE~*TEST CASE!,

LEVEL=202100+ 4

15TRT=ky IFlN=ts HAXITR&10y

HCSTR=2¢ KODEm&+ %+

KPROG=1 9101 KPROG=3,0¢ C5=r1l.y 19704,

PHAXR TG y PHIN=0.
-

F-i0



KEY

=
=z

HAHE
HARSTL

PINKER
HARST3
HERLRY
GRDTRY
HARS TS5
COMET
ASTRA
RELT1V
10 PIONOE
L1 ATS

12 DRELAY
13 USAHSC
L4 USAMSM
LS IHAGE
E6 PRETEN

B @ eg N

L7 DEV 3
ig DEV 7
i9 DEV 9
20 DEV 14

TOTAL

N &

START
196%.

1900.
1900.
1500,
1500«
1900,
1500.
1900,

1972,

196%.
1973,
1970,
19684

RECURRING COST DATA

NAHE

T3B CENTB2S
T3D TRAN
TN TRANRMZS,
T30 CENT
T3D CENTR2S

REFERENCE YEAR

19469,

DEVL YRS SUST

4.

50. 5. 40.
2. 1. 10.
25« 3. 1é.
[: B Y .
Gs O [N
80, 2. 0.
158, 247,

b

o e e et el

UNIT COST
20.05
16.92
1701
24498
25448
TEST CASE
5D RS RD
1 3 12.
3 2 la
o 70 5 1.
0 % 24
0 73 & Ga
0 V2 & 1.
¢ 73 4 1.
0 T4 % 18
[ [
0D 72 4 0.
G 13 & 1.
o W 5 3
o & & O
[ - T Cs
[ 1.
2 0 0 0.
3 0 o 0.
3 1 15.
& 0 0
3 o o
5 0 0
o ¢ o
1 1 | Y

RECURRING OR FIXED ITEHMS

12,
6.

Se

bF-11



TOTAL PROGRAN™ COSTS "AND TAUNCH YEHICLE "SCHEQULE

YEAR 1969, 1970, 1371, 1972, 1973. i9T4, 1975, 1976, 1977. 1978, 1979, 1950. 15B). 1982. 1983. 1984. 1985, 1985. 1987. 1988.
PROGRAM
1 MARSTL 6.  28. 17 2.
1=
2 PIDNER 1. s 16s 16 5.
11*
e
3 MARST3 T 2. 0. 2%,  12.
11#
4 MERCRY Oe 0. 0. 0. 2+ 5. 3
5»
5 GROTRT 0. 0. 1. 2. . 3
11%
& MARSTS 0. 0. [ 1a 4e  10..  5s
6%
7 COMET 0. 0. 0. 0. 1. 3. 8 4 &
5%
8 ASTRA O 0. [ 0. 0. 24 4. g
»
¢ RELTIV 0. o, 0. 2. 4. 24
5&
10 PIONOE 0. [N ' 1. 3. 6o 3. e
12% IEI.
11 ATS 1. 4 12. 13 he i
G (T3 !
12 DRELAY 0. [N 0. 0. 0. 2. 4y 2.
1

13 USAMSC 0. 0. 0. 0. 2e 4 2
14
14 USAMSH Qe 0. “Os [0 Ls 3. B LD

5=
15 [HAGE Se 12. 14, 324 45
16 PRETEN 0+ 0. Qs 124 104 25,
17 OEV 3 Te 28. 23 16. 16s 16, 16,
la DEV 7 Os 0. [+ 1Y Oy On a, [
19 DEV 9 'Y ba ba by .5 -3
20 DEvV 14 40
SUH &9 87, 101. 14%. 122, 8B. She 13.
FIXED Ca 0. L 0. 0. Ce O 0.
To¥aL 69« 87. 101. 149. 122. 8B4 544 f3.

* * * * * ¥

LEVEL ~ TU0. 100. 100. 100. 100. 100. 100, 10O0.
RMS = 26a SHOGTHING INTEAVAL 1969, THRY 1974.
ITERATION 1

F-12



P TO0. +
R 1 I i 1 1 1 1 1 1 i I 1 H I 1 1
D 1 1 I I 1 1 ] 1 1 T 1 1 1 1 1 1
[3 1 I 1 1 1 1 I 1 1 i ] i 1 1 t 1
3 ! 1 I ¥ 1 1 i 1 1 1 1 1 1 i 1 1
A 600. +
M 1 1 I 1 1 | i 1 1 1 1 1 ] 1 1 1
1 1 1 1 1 1 I 1 1 1 1 1 1 1 ! 1
L 1 1 I [} 1 1 1 I I 1 1 1 1 1 1 t
€ § 1 I T 1 1 t 1 1 I 1 1 1 1 t i
v 500.
E 1 1 I 1 1 1 B 1 1 1 1 1 1 1 3 t
L { [ 1 1 I 1 1 1 1 ! 1 1 1 1 1 1
1 i 1 1 I 1 1 1 T 1 1 1 1 i 1 1
1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1
400, +
1 1 1 1 1 1 1 1 1 1 1 1 I 1 13 L
1 1 I 3 I I 1 1 1 1 1 1 1 1 i i
1 t 1 I 1 i 1 5 1 1 1 I I 4 I H
1 1 3 1 I I 1 I I 1 1 1 1 1 1 1
300. +
1 1 1 1 1 I 1 1 I I 1 1 1 1 1 i
1 1 1 i 1 1 1 1 1 1 I 1 ] 1 I 1
1 1 1 1 T I [ T I I 1 1 t 1 1 1
1 1 1 1 H 1 1 i 1 i 1 1 ] 1 ] 1
200. +
1 I 1 1 1 1 I 1 1+ 1 I 1 1 I 1 1
1 1 1 i 1 1 1 1 1 1 T 1 1 H 1 1
1 I 1 = 1 1 1 1 i 1 1 I 1 I 1 1
1 ¥ 1 1 * 1 1 1 I 1 T 1 1 1] T T
100. G 0 0 0 o
1 * 1 1 1 * 1 1 I t 1 T i 1 1 1
- 1 1 1 1 1 - [ 1 1 t t 1 t 1 1
1 1 I 1 1 i 1 1 1 1 1 I 1 1 1 1
I I 1 1 1 1 1 = 1 1 1 1 1 1 1 1
Q.
6. T0. T7le 72¢ 3. The 75, Téa TT. TBa V9. 80. Bl. B2, B3.  Bh.
YEAR
REFERENCE YEAR™ 1969, TEST CASE
PN M2ME START DEVL YRS SUST S5 SD RS RD RECURRING DR FIXED 1TEMS
1 KARSTL E989. Q0. 0. Go 1 3 1 3 12. 25, 12.
32 ' 2.
Z PIDNER ES00. [ PO 1 0. 1 o 70 5 1.+ 6. 164 16. 5.
3 HARST3 1502. # 6. O. 0. 1 0TI & 2. 18. 25, 12.
% MERCRY 1903, # 0. Da 0. I 0 73 4% 0 2. 5. 3.
5 GROTRT 1903, * 0. 0. 0. LI 0 72 & 1. 2. 6. 3.
6 MARSYS 1503, * 0. 0. 0. I 0 T3 4 1. 4. 10. ER
7 COMET 1902. * 0. 0. 6. 1 O T4 4 1. 3 8 4
8 ASTRA 1900. 0. 0. 0. 1 0 T% 4 0. 2. s 2.
9 RELYEIV 1901. & 0. 0. 0. 1 o 72 4 0. 2. by 2.
10 PIONDE 1901. * 0. 0. 0. 1 0 73 & 1. 3. [ a.
11 ATS 1500, 0. 0. 6. 1 © 70 5 la 4. 12. 13, 4
12 DRELAY 1900. 0. 0 0. 1 0 T 4 0. 2. 4, 2.
13 USAMSC 1901, # O+ DOa 0. 1 o0 13 & 0. 2. L 2.
14 USAMSH 1300, 0. O©. 0. 1 0 7 4 1. EN 84 4
15 IMAGE 1969. 52. 6+ * 286, 4 3 1 0 0.
L& PRETEN 1972. 2¢ 2% 12 2 3 1 O [N
4 1 15.
17 DEV 3 1969. 25 3. 16+ 2 & 0 ©
18 DEY 7 1969. * 0. 4. % 0. 3 3 3 0
19 DEV 971969. * 0. Oa 6 1 5 0 ©
20 DEY 1% 1968. 88, 3.% 0. 2 0 1 O
2 1 1.
TOTAL 168, 256.

* INDICATES CHARGE FROM INPUT DATA

F-13



YEAR

PROGRAH

N

A I "]

w oo

10
11
2
13
14
15
L&
17
18

19
20

HARS?L
PIUNER

HARST3
HERCRY
GRDTRT
HARSTS
COMET
ASTRA
RELTIV
PIONCE
ATS
ORELAY
USAMSC
USAMSH
IHAGE
PRETER
BEV 3
DEV 7

PEV 9
DEY 14

SUH
FIXED
TOTAL

LEVEL

RHS =

1969, 1970. 1971,

ITERATION 9

F-14

TTOTAL"PROGRAM™ COSTS™ AND TAUNCH VEHICLE SCHEDUEE™

19724 1973« 1974.

1975. 1976 1917. 1978. 1979. 1980, 1981, 1982. 1983. 1984, 19B85. 1986. L1987,

15, 28, 17. 24
11%
1. [T T V- Se
~ 11%
&%
0. 0. 0. 2. l10. 25. 12.
11*
0. 0. 0. 0. 0. 0. 0.
0. 0. (] 0. 0. 1. 2.
0. 0. [ Os [ 0. 1.
0. 0. 0. o. 0. 0. 1.
O, [N [ 0. '8 2. [
. o, [N O 2. & 2
™
0. 0. 0. 0. 1. 3. 6.
1. 4. 12, 1A 4
5x 5%
0. 0. O. 0. 0. 2. 'R
0. 0. 0. 0. 0. 2. I
0. 0. 0. 0. 1. 3, 8.
3. 9. 13. 4l. 37, 3l
0. 0. 0, 1. 13, 12+ 2T.
e 28 23. 16 16a  16.  lbe
0. O, [+1Y [+ 29 O
bs 8 G & 64
424 234
76, 105. BB. 98, 96. 100. 90.
0. 0. 0. 0. 0. 0. 0.
76, 105. 8B. 98. 96, 100. 90.
Ed L3 = - [ -
T“fo. 10D,  100. 10C. 100. 100. 100.
11a SHOOTHING INTERVAL 196%. THRU 1974,

2.
(-0

3.

2.
S

3.
12*

29.
29,

wo.

5a 3,
5%
3.
1l
10, Se
e
8. by
14
28, 12.
0. 0.
26. 124
100. 100.

1988,
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H£00.
500.
#00.
300.
200.
100,

0.

A0V Ar JWWd

F-1a

82 a3. B4

a0, Ble

T9.

0.0
1.5
¢.0
0.0

T8.

0.0
0.0
0.0
0.5

E9TT. 1978.
0.0

7.

0.0
245
0.0
.0
0.5

Tbs

YEAR
0.0
0.5
0.0
2.0
0.0

T5.

0.0
0.0
©.0
0.0
0.0

Tha
1.0
1.0
B0
0.0

1973+ 1974+ 1975. 1976,
0.0

T3.
AUNCH VEHICLE REQUIRENENTS BY YEAR

T2.
CRURET
1972.

Q.0
1.0
0.0
1.0
0.0

1971,
0.0
0.0
0.0
2.0
0.0

.
1970,
0.0
0.0
a.0
0.0
0.0

0.

1969,
0.0
0.0
0.0
0.0
0.0

FINAL CASE

69,
TOTAL
1.00
6450
1.00
5.50
8.50

YEAR
LY
11
12



QUANTITIES BRANCKED TPON ~

DEVELGPHENT  SUSTAINING YEAR AVAIL LAST YEAR DEV START DEV DURATION
1 0.0 3.37 SV3A STAGE 1 5 1970 0.
2 A0.00 2460 AG D STAGE 1 8 1971 a.
) 25.30 1&.00 EENT STAGE 1 1 1969 3.
L3 17.50 1.20 AGLT STAGE 3 ] 1970 &,
5 13,00 0.0 SV3X STAGE 3 B 1970 4
3 25.00 0.0 T3H STAGE 3 ] 1970 [N
7 0.%0 0.15 B2S  STAGE 2 & 1969 &
8 16.00 dobh ATLS SHARED 1 3 1969 3.
9 0.0 5,00 TITH SHARED 1 ] 1969 0.
10 0.0 2.50 AGEN SHARED i B 1970 0.
11 14,00 0.0 INTEGRATION OF YITN AND AGEN 1 8 1969 EN
12 2.50 0.0 TNTEGRATION OF T30 AND AG D 1 ] 1969 1.
13 5,50 0.0 INTECRATION OF T3D AND ACLT 3 8 1989 5.
14 89,00 0.0 INTEGRATJON OF TITM AND CENT 1 3 1968 3.
VEHRHTCLE/HITEETO0ON CAPABTILTTY
{t = POSSIBLE, O = IMPOSSIABLE)
1111 1111113222222222233233333333k56441%54
VEHICLE / MISS10M 1234567890123 45673901234567690123456T89012345

-

=DOoCO000OwoODO0o0D00R00R
-

PEES RO~ ED o a

Ldatedatala- LUl bde ool ol

Pt g e bt ) D Bt bttt ot o Bt ot B
-

bt bt 1t s 3 D) D b e e s et e s e DD L
=

. T Y- X

HISSIUN NUNBER
8 AG D

T3B AC 0 B2S
138 GCENT
138 CENT B25
T30 TRAR
T30 TRAN B2S
T30 AG D
T3D AG D 82§
T3D AGLT
10 T3D AGLT 825
11 T3D CENT

Tap C
13 SV3A AG D
1% S¥3A AG D B2S
15 SV3€ CENT
16 S¥3C CENT 82%
1T 3¥3X CENY
18 SV3X CENT Bzs
9 T34 aGLT
20 T3N AGLT B2S

Ny
-

O 000 0O0CBa-pOO~OCODO0M
- OO OO NN QO RO BN
~moOoODOD—moODOOCOOODW
o e Ll el L -
- T-1- T T T R Y R YR )
e - - L Tl T Y. 2% -3
et ot o O D)t A et ot e et B et o S D ]
e b b s (D B S e b e bt e b b b (D
st e et e e e e e e et B b e e D

Fenakaskkadr S Q0L UT 1 EEATELRTETRE
53 230.38 184.12 4ibehB
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HISSION CHARACTERTSTIC PAYLOAD
TITLE  VELOCITYIFT/SEC) L85}

HARST1 41500, 1109.
P1ONER 49¢00 . 460,
MARST3 %0000 . S000.
MERERY 389900, 1000,
GRDTRT 49500, 800,
MARSTS 39400, 3000.
COHET 37200, 2000.
ASTRA 26300, 7000,
RELTIV 14200. 2000.
PIONDE 51400, 1000.
ATS 336004 4000.
DRELAY 14200, 2000.
USAHSE 32400, 4100
USAMSH 30000, 66004

LAUNCH™
YEAR

197
1972
1972
1975
1978
1977
1978
1578
1975
1975
1976
1972
1973
1976
1975
1376

wrgrstdatazks S O L UT [ O H sexwnsssitsk
53 234,87

MISSIOR  CHARACTERISTIC  PAYLOAD
TITLE  VELOCITYIFT/SECI  (LBS)

HBARS?1 41500, 1100,
PIDNER 49000, 450.
MARS 73 40000 . 6000,
MERCRY 38¢00. 1000,
GRDTRT 44500, 800.
BARS 75 39400, 3000,
COHET 37200. 2000
ASTRA 26300, 7000,
RELTIV 14200, 2000.
P IONDE 51400, 1000
ATS 23500, 4000,
DRELAY 14200, 2000.
USAMSC 33500, 4100.
USAHSH 30000, 6800.

LAUNCH
YEAR

1971
1972
1973
1975
1978
1977
1978
1978
1976

THE QPTIHUM SOLUTION HAS BEEN DETERMINED

NUMBER
OF LAUNCBES

2.00
1.00
1.00
2.00
Ge50
0.50
1.00
1.00
Ga50
0,50
.50
1-00
1.00
0.50
Ds50
1.00

184.12

NUMBER
OF LAUKCHES

2.00
1.00
1.00
2400
0.50
0,50
1.00
1.00
0.50
050
0450
1.00
1.00
0.50
0.50
1.00

OPT THUM

LAUNEH VEWICLE

73D
73p
Tap
T3H
T3R
LED]
¥3p

A6 D
AG D B2S
AC D 828
AGLT
AG D B2S
A6 D B2S
AG D
AG D
G 0
AG O
AGLT B2S
AG D
AG D
AG D
AG D
AG D

418.99

~ OPTIHUM

LAUNCH VEHICLE

AG D
AG D B25
AG D B2S
AGLT
AG D B2S
AG O B2S
AG D

F-17



RECURRING COST DATA

KEY HAME UNIT COST
1 T38 a6 O F.28
F T3B AG D325 9..40
T 13D AG D 13.383
:] T3D AG DB2S 15.31
19 TIH AGLT 29.97
20 T2H AGLTR2S 28486

— REFERENCE YEAR 1969. TEST CASE

PN NAME START DEVL YRS SUsT

"
n
n
=
=
n

RD RECURRING OR FIXED ITEMS

" 1 MARSTL 1969, 0+ Os 4 1 3 1 3 T+ l4e T.
' 3 2 1. 2.
2 PIONER 1500, 0. 0. 6. 1 o T 5 1. 4 1. 11.
3 Mar$73 l9g2. 0. O 0. 1 0 71 & 0. i5. 30. 15.
4 HERCRY 1903, 0. O. o, 1 0 13 & 0. 1. 3. 2
5 GRDTRT 1903, 4. 0. e 1 © T2 4 0. 2. 4. Z.
& MARSTS 1503 0. 0. 0. 1 0 73 4 1. 3. 7. 3.
. 7 COMET 1902, 0. 0. 6. 1 0 7% & L. 3. Te 3.
8 ASTRA 1900, 0 0. 0. 1 0 7% & 0. T 1 2.
9 RELYIY 1501. 0. 0. 0. 1 0 72 4 0. 1. e 2.
10 PIONDE 1901, 0. 0. 6. 1 06 13 & 1 3. Ts Ay
11 ATS 1900. 0. 0, g. 1 0 2 5 L. 3. 10, 10.
12 DRELAY 1900. 0. 0. 0. 1 O Th & 0. 1. % 2.
13 USAMSC 1501, 0. 0. 6. 1 0 73 4 0. L. 3. 2.
14 USAMSH LS00, 6. O, 6. 1 0 Th 4 1. 3. 7. 3.
15  {HAGE 1969. 52 & 28. 4 3 0 0 0.
15 PRETEN 1972, P12 12 2 3 0 © 0.
4 1 1S,
17 DEY 2 1971. 0. 0. 3. r T o0 ©
1 2 10 20.
18 DEV 4 1970. 18. 4. t« 3 5 0 O
19 DEV & 1970, 25. 4. 6. 3 0 0 O
20 DEV 7 1969. B. 4. 0. 3 & o0 o
21 DEV 9 19&9. 0. 0. 6 t T 0o o
22 DEV 10 19704 [N 3% 1 1 ¢ o
23 DEY L1 1969. 14. 3, 0. 2 0 0 ©
2% DEV 12 1989. 3 1s . 1 © © ©
TOTAL 11%. 215.
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YEAR 196%

PROGRAM
1 HARSTL 10.

2 PIONER ls
3 HARST3 0.
4 HERCRY 0.
-
&

GROTRT 0.
HARSTS 0.
7 COMET 0.
B ASTRA 0.
9 RELTIV 0.

10 PIONOE 0.
11 ATS 1.
12 DRELAY [129
13 UsaMsc Q.
L4 USAMSH 0.

15 IMAGE 3.
16 PRETEN 0.
17 BEVY 2 Qs
18 DEV 4 0.
19 DEY & Qs
20 DEV 7 0.
21 DEV % L2
22 DEV 10 0.
23 DEV 11 foa
24 DEV 12 Zs

SUM 27,
FIXED 0.
TOTAL 2Te
*
LEVEL 100,
RHS = 6.

ITERATION 1

17.
G
O«
Q.
0.
G,
0.
0.
Ve
0.
3.

0.

0.
56

*
100,

TOTAL PROGRAH COSTS AND LCAUNCH VEHECLE SCHEDULE
1970. 1971, 1972. 1473,

11. 24

7%

11. 11. 4
ae 8+

0. C. 15.
0. . C.
Q. 0. 0.

0. 0. G.

85,4 E13. T4

0. 0, Qs
85. 1i3. e

= * *
100. 100. 100.

1974,

30.
0.
.

D+

1.
1.

3.

1.
1.
3.

31l
12.

1.
De
EX

96,

0.
Q6.
*

100,

1975,

0.

Q.
Bl

100,

1976,

&
20%

2e
i=
2.

Te

N
1.
ER

2,
0.

31.
100,

SHOOTHING INTERVAL 1949, THRU 1974,

197%.

e

22+

0.
2T

100,

1978. 1979,

Za
2%

3.
T
e
T

O

L2

0.
Fe

100.

1980. 1981. 1932,

1983, 1984. 1985,

1586,

1957,

1988,
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F-20

P 700. . +
R 1 1 1 1 I I 1,1 1 i 1 1 1 1 H ]
[ t ] i 1 1 I [SE ] 1 1 1 1 1 1 1
c I 1 t 1 1 1 1 1 1 1 1 i 1 1 ! i
] I I i 1 i 1 1 1 T T T T 1 T 1 i
A 500 +
# i ] i 1 1 1 1 1 I 1 1 1 i T 1 i
1 1 1 1 1 T 1 i i 1 1 1 1 1 [ |
L 1 [ i 1 i 1 1 1 1 i 1 1 i 1 1 I
E I 1 1 1 I T 1 i T I 1 1 1 [ 1 I
v 500, +
£ I 1 I t I 1 1 1 T 1 1 1 1 1 l I
[ 1 i 1 1 ] 1 1 1 1 1 T i 1 I 1 1
1 1 1 1 1 ! 1 ] 1 1 1 1 1 1 1 I
1 T i 1 I I i 1 1 T T 1 1 1 1 i
400. ’
t I i 1 ! 1 1 1 I 1 T 1 1 1 1 1
1 T 1 I 1 1 1 1 1 1 1 1 1 1 I 1
1 I I 1 i 1 1 1 1 1 1 1 1 1 ! i
1 T ! 1 [ I ¥ 1 1 1 1 I i 1 1 1
300. :
1 1 t I 1 1 1 T 1 1 1 1 1 1 ! 1
i 1 1 1 i 1 I 1 1 1 i 1 1 1 I 1
1 H 1 i 1 1 1 1 1 1 1 1~ 1 i [ i
I 1 i 1 1 1 1 1 1 1 i 1 1 1 1 i
200,
B I i i i 1 1 1 1 i 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1 ] I 1 i 1 I 1
1 t 1 1 i ] 1 1 I 1 1 1 1 1 ] 1
[ 1 1 = 1 1 1 i 1 i 1 1 1 1 t 1
100, Qmmmuaf—e—=0 a
[ 1 - 1 1 1 = 1 1 i 1 1 1 1 1 1
1 = 1 1 1 1 t 1 ' 1 1 H 1 1 1 i
1 1 1 1 1 1 1 - 1 1 I 1 1 1 t 1
= 1 1 1 1 1 1 1 - 1 1 1 1 1 1 i
o
69. 0.  Tl. T2, 3. TAe TS, Tée T7.  TB. 79, 00, 8l. 82. B3, 84,
YEAR
REFERENCE YEAR 1969, TEST CASE
PH NAME START  DEVL YRS SUST S§% 5D R$ RD RECURRING GR FIXED ITEMS
L HARST1 1969, 0. O. 40 1 3 L 3 7. A 7.
12 o 2.
2 PIUNER 1902, = 0. ©. 0. 1 0 0 5 1. 4y 1ls 1le 4.
3 MARS?3 190Z. 0. 0 6. 1 © 71 4 0 15, 30. 15.
4 MERGRY 1503, o. 0. 0. 1 0 T3 & 0. 1. 3. 2.
5 GRDTRT 1904. * 0. 0. 6, 1 0 72 & @ 2o 4 2.
6 MARSTS 1903 0. 0. G, 1 0 7 4 1. 3, T, 3.
7 COMET  1902. 0. 0, 0. 1 0 7% 4 i. 3. 7. 3,
3 ASTRA lsol. = 0. O, 6. 1 0 7% 4 O 1. b 2.
9 RELTIV 1903, # 0. 0. 0. L 0 72 4 0. 1. L 2.
10 PIONDE 1903, * 6. O, 6. 1L 0 73 4 1 3. 7. &
11 TS 1900. 0. o, 0. 1 @ 7 5 1. 3, 10. 10. 3.
12 ORELAY 1901. = 6. O, 0. 1 O T4 4 0. 1o 1. 2.
13 USAHSC 1903, * 0. 0, 0. 1 ©0 73 4 0. 1. 3. 2.
14 USAHSH 1902, * 0. 0. 6. 1 © 1% 4 1. 3. 1, 3.
15 [MAGE 1969, T6e 5. % 3. & 4 -1 © 0.
L6 PRETEN 1969, * 3. 4o* 14, 3 3 Z B lg. :
s 1 .
17T DEV 2 1969, * 0. O, 3. 01t 1 0 @©
1 2 0. 0.
19 DEY 4 1969, *, 36, 3. % 2. 2 ? =l ©
19DEY 6 1949. % 2Y¥, 6. % 0. 4 0 2 O
20 DEV 7 197l. * 1, 3, 0, 2 10 -1 ©
2L DEV 9 19&9. [ 6« 1 7 0 0
22 DEV 10 1969. * 0+ O 3201 7T o 0 -
23 DEV 11 1969, 49. 2.% 0, 2 0 =1 O
24 BEV 12 1989. 3. 1. 0. 1 0 0 O
TOTAL 135, 268,
* INDICATES CHANGE FROM INPUT DATA



YEAR 1969+ 1970. 1971.
PROGRAM
1 MARSTL 10. 17. 11.

PIONER 0. Qs 1.
MARST3 0. e 0.

MERCRY 0. D 0.

2

3

4

& GRDTRT O« De L
& MARSTS D. 0. 04
T COMET Qs 0. Da
8 ASTRA D4 0. 0.
9 RELTIV Q. 0. 0.
10 PIONDE 0. 0. L
L1 avs 1. EN 10.
I2 DRELAY 0. 0. 0.
13 USAMSC D4 0. 0
14 WSAMSM 0. 0. O

15 IHAGE Ts 19. Zhe
16 PRETEN 0. 1. 15,

17 DEV 2 13. 23, 3.
1z DEV & G 19, 11,
17 DEV & 2e 5. T
20 DEVY T Q. 0. s
21 DEY 9 e &a &
22 DEY 10 3. 3. 3.
z3 DEv L1 24 2h.
2% DEY 12 2.
SUH 8. 119. 9l.
FIXED De 0. 0.
TOTAL i8e 119. 9l.
* * *
LEVEL 1C0.  10D.  100.
RHS = 13. SHOOTHING
ITERATION 7

TGTAL PROGRAM COSTS AND CAUNCH VEHICLE SCHEOULE

1972« 1973,

2.
b4e
Q.
0.
0.
s
04
0.
0.

101.

0.
101.

*
100.

TNTERVAL 19469, THRU 1974,

100.

Da
1004
=

100,

19%4.

1l.
30.

102.

0.
102,

»
100.

16T5. 1976,

LN

5.
194

0.
To.

100.

2
2,
3.
3.
1.
1.
3.

O

Zl.

Qe
21,

100,

1977 1978. 1979. 1980. 198l. 1982. 1983, 1984. 1985. 1986. 1987.

46

0.
4be

140,

20,

[
20.

100.

0. 0.
0. s
0. 0.
0. 0.
160. 1004

0.

2a
De

100.

1988.
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.

.
o o
o
-

100,
00,
500.
400,
300.
200,

.

AEQUECST SJWaWa

78e 9. 80, al. 82.~ 83, 8ha

7.
0
0.0
0.0
0.0
0.0
0.0

T6.
LAUNCH YEHICLE REQUIREMENTS BY YEAR
E969. 1970. 19T71l. 197Z. 1973. 197%. 1975. 1976. 1977.'1978. 1979. 1980. 198l.

YEAR
0.0
D0
0.0
1.0
2.0
0.0

T5.

0.0
0.0
0.0
1.0
0.0
0.0

Té.
[
0.0
1.0
0.0
0.0
0.0

T3.
0.0
G.0
Lt
0.0
0.0
0.0

2.
0.0
0.0
2.0
0.0
0.0
0.0

Tie

0.0
0.0
0.0
0.0
0.0
0.0

0.
FINAL CASE
0.0
0.0
0.0
0.0
Q.0
0.0

69

TOTAL
1.50
0.50
T+50
2.50
2.00
0.50

YEAR
Ly
L
7
B
12
20
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—
=R X RN E Y

Pt et s gt
B w e

QUANTITIES HRANCHED UPON

DEVELOPHENT SUSTAINING

040
30400,

VEHICLE / MISSION

- TR WO N

19
20

abhabbssentse S OL UT I

38

5V3a
Sv3a
Svac
5V3C
5vax
5vax
T3H

TaH

MH1SS 10N NUMBER
AG D

AG D
CENT
CENT
TRAN
TRAN
AG D

AGLT
AGLT

0 0000G0eldo=pRaFra0oloIdwm

3.37
2460
16.00
1.75
0.0
.0
0.26
4486
£.00
2.50
0.0
0.0
0.0
0.0

5V3A STAGE
AG D STAGE
CENT STAGE
AGLY STAGE
SVaX STAGE
T3H STAGE
B2S STaGE
ATLS SHARED
TITH SHARED
AGEN SHARED

INTEGRATION OF TITN AND AGEN
TNTEGRATION OF T3D AND AG D

INTEGRATION OF T30

INTEGRATION OF TITN AND CENT

YEAR AVAIL LAST YEAR DEY ST*R:I' DEV DURATIONW

AND AGLY

e U g g e Gk e

VERICLE/HWLIESTION CAPABILITY
{1 = POSSIBLEs O ¥ IMPGSSIBLE)

1111111 11122222222223333333333404%4404
5678930123456 78901234%567890

22345 678 910111213
0000000100010
0000001100010
0010061111011 11
11010611100111
00010011101 111
Dool1o01111001111
06610t11101111
110111100 LE11}
11610111100111
1101111110011 1
1PEPLrElIL11101111
1111111111011 1
PO000DO00OOOROOO00
0O0000BO0O00O00O0O0GD
000100111 0F11¢0
000100111001 11
00010011100¢L11
000100111001 11
1111111110001
111111111t 0@11
LR IITEITINTI LY

229438 249.81

-

DD D G et e e QO

479.19

5 1570 Qs
8 1969 O.
8 1969 EN
8 1969 3.
] 1970 S
L] 1989 be
B 1971 3.
] 1989 3.
8 1969 Qe
8 1969 Q.
g 1969 2.
B 1969 1.
8 1969 Se
3 1948 3.

123435678901 2345
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F-24

IS5 10N CHARACYERISTIC PAYLOAD LAUNCH
TEVLE VELOCITY[FT/SEC) tLes) YEAR
MERSTE 41500, 1100, 1971
PICNER 49000, 460, 1974
1975
KARST3 40009, 6000. 1975
HERCRY 38900, 1000. 1578
GROTRT 49500, 800. 1974
MARS?S 39400. 3000, 1978
COMET 37200, 2000, 1978
ASTRA 26300, 7000. 1577
RELTIV 14200. 2000, 1977
PIONDE 51400, 1000, 1978
ATS 33600, 4000. 1972
1972
ORELAY 14200, 2000 1977
USAKSC 33600, 4100, 1974
USAMSH 30000, 5800, 1978
ahnkdkdwtddnn 5 O L UT 1 0N wxbhddbeekkes
38 234474
MISSION  CHARACTERISTIC PAYLOAD LAUNCH
TITLE VELOGITY(FT/SEC) ILBS) YEAR
HARSTL 41500. 1100. 1971
PIONER 49000. 480, 1974
1975
HARST3 40000 6000. 1975
MERCRY 3A%00. 1000, 1978
GROTRT 49500, 860 1974
MARSTS 39400, 3000, 1978
COMET 37200, 2000, 1978
ASTRA 26300 7000 1977
RELTIV 14200. 2000. 1977
#10DNOE 51400, 1000. i978
ATS 33600. 4000, 1972
1973
DRELAY 14200 2000. 1977
USAMSC 33600, 4100. 1978
USAHSH 30000, 5800 1978

THE OPTIHUM SDLUTION HAS BEEN DETERMINED

RUHBER
OF LAUNCHES

2.00
1.00
1.00
2.+00
D.50
0.50
1.00
1.00
0.50
0.50
0.50
1.00
1.00
0.50
0.50
.00

249+81

HUHSER
OF LAUNCHES

2.00
1.00
1.00
200
0,50
0.50
1.0¢
1.00
0.50
0.50
0.50
.00
1.00
04530
0.50
1.00

QPT LHUN
LAUNCH VEHICLE

TiD AG D
TID AG D B2S
T3D AG D B2S
LELI-1538
T3R AG D B2S
Tan A D B82S
T3 Ac D
TaD AG D
TR AG D
TaR AG D
T3H AGLT B25
T3D AG D
T30 AG D
T38 A6 D
T30 4G D
T30 A6 D

484,54

OPTLHUM
LAUNCH VEHTCLE

T3D aG O
TiD AG D B2S
Tir ag 0 B23
T3KH  AGLY
T2R AG O B2S
T3h &G 0 B2S
T3 AG D
T3b A D
T38 AG D
T3B AG D
T3M AGLT B2§
T30 a6 f
T3D AG D
T3R8 AG D
T30 26 D
Tan AG D



ettt b =
VHUN~S DN RsUN =

16

K

HAHE
HARSTL

PTONER
HARST3
MERCRY
GRDTRT
HARSTS
COMET
ASTRA
RELT iV
PIONOE
TS
DRELAY
USAMSC
USAHSH
IHAGE
PRETEN

DEV 2

134

[
OO N

STARY
196%.

1902,
1902,
1903,
1804,
1903.

1949,
1969,

1969,

1969+
1969
1971,
19694
1369
1969,
1959,

RECURRING COST DATA

NAME

TIB 4G O
T3B AG DB2S
T3D AG D
T30 AG Daz2S

TIM AGLT
T3H AGLTB2S

REFEREMCE YEAR 1969,
DEVL YRS SUST  SS
0. 0. L 1
0. 0. 0. 1
0. 0. 0. 1
D 0. 0. 1
t. Os 0. 1
O O. 0. 1
0. 0. 0. 1
0. O 0. 1
Ds Qe 0. 1
0., 0, 0. 1
0. 0. 0. 1
0. Q. 0. 1
0. 0. 0. 1
G, D [: N 1
6. 54 3. 4
3. & l4. 3
0. O 3. 1
36. 34 2. 2
27. 6. 0. &
1. 3. 0. 2
0. 0. be 1
0. 0. 3. 1
49, 2. 0. H
3. 1. 0. 1
195, 2T

UNIT COST
9433
Tl
13.80
15.53
29.49
29.00
‘
TEST CASE
«
S0 RS RD
3 1 3 T,
a2 1.
o 70 5 1.
o 71 & 0.
o 73 4 0.
o 72 4 Q.
o 73 4 N
o TE 4 L.
0 T4 L) 0.
[ Y 0.
0 73 & 1.
o 70 5 1.
D ™ 4 [+ 2
0 73 & Qs
0 T4 4 1.
4 o 0 [ 2%
3 o 0 0e
L3 1 15.
T o a
1 2 10.
9 o 14
0 o 0
7 L] L]
7 [ ]
7 o o
0 o 0
1] o [}

RECURRING DR FIXED ITEHMS

14
2.
L

20.

T

3.
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TOVAL PROGRAM COSTS AND TAUNEH VEHICLE SCHEDULE

YEAR 1959, 1970. 19TL. 1972+ 1973, 1974, 1575, 1976, 1977. 1978, 1979. 1950, 1981. 1982, 1983, 1984« 985, 1986, 1987, 1988.
PROGRAM
1 MARST1 30. 1T+ Il Y
T
2 PEDNER a. Q. 1. e 11. 12. A
as B
3 HARS?3 . 0. 0. 0. 15. 30. 15+
19=
4 MERCRY 0. 0. 0. 0. 0. ©. 0. 1. 3. g;
5 GRDTRT 0. 0. 0. Qe Q. O Q. 2. be 2.
B
& PARSTS 0. 0. 0. 0. 0. O. 1. 3. 7. 3.
T+
T COHET 0. [+ 0e 0. 0s 0. 1. 3 Te e
T*
2 ASTRA 0. o. 0. 0. o, 0. t. 1. 2.
ie
9 RELTIV Q. o, 0. 0. o, o. la 1. 2+
I
10 PLONOE 0. 0. : 6. o, o. 1. a. Te b
20%
11 ATS 1. 3. 10. 10. 3.
T* T
12 ORELAY 0. 0. O o. o. o. 1. e 2.
1*
£ 13 USAMSC 0. 0. 0. 0. o. 0. 0. la 3. 2.
FE
14 USAMSH 0. 6. 0. fta 0. 0. 1. 3. 7. 3.
T

18 DEY 4 9. 1%. M. 2. 2. 2. 2. 2. 2s 2.
19 DEV & 2. 5. T 1. 5. 24

20 DEY 7 0. 0. 0. 1. 0. 0. G O 0. 0.
2@ DEV 9 [ b b [ b 6. b

22 DEY 10 3. 3. 3 3 3 e R

2% DEV 1 -

SUM 78. 119 ets 10l. 100. 102. 70 2Z1. 48. Zl.

FIxED 0. - 29 Qv [ L L2 O« L 0. -2

TOTAL T8« 119, 91, 10l. 100. 102, 0. 2. 48, 21«
* * * [ * *

LEVEL 100. 100, 100. 100« 100, 100. 3100. 100. 1G0. 100.

RHS = 13. SHOQOTHING [MTERVAL 1969 THRU 1974.

ITERATION 1
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§
f
f
i
H
.
1
i
:
f

1 1 1 1 1 1 ] 1 1 t I 1 I i 1 I

] i B 1 T B 1 1 [ 1 i 1 1 1 1 i

I 1 1 1 i 1 1 1 1 t 1 I I 1 1 1

1 f 1 1 1 t 1o- 1 1 1 1 I 1 1 1 t
&00. +

B 1 1 1 1 I 1 1 I 1 1 i 1 1 1 B

1 1 1 1 1 1 I 1 M1 [ 1 I ] ] 1 I

i 1 1 1 1 1 1 1 1 1 1 I I 1 [{ 1

1 1 1 1 1 1 1 1 1 I 1 I [ 1 1
500,

1 1 1 H 1 i i 1 1 t ] 1 ; t 1 t

1 1 1 I 1 1 1 1 1 1 1 [ ] 1 [ T

1 1 1 1 I 1 I I 1 1 1 1 t I 1 I

1 T 1 I 1 T 1 1 T 1 i T E I 11 1
400, + *

1 1 1 I 1 1 1 1 I 1 1 1 ] 1 ) 1

1 1 1 1 1 1 1 1 i I I i I I 1 I

1 1 1 1 1 1 1 1 1 1 1 1 t 1 f 1

1 1 1 1 1 1 1 I 1 3 1 1 ; i 1 1
300.

1 1 1 I 1 1 ] i i 3 1 i I T 1 I

i 1 1 1 1 I 1 I 1 1 1 L i 1 i 1

1 1 1 1 1 I 1 1 i i 1 I T 1 1 1

1 t 1 i i J 1 1 I 1 1 I i 1 1 1
200, ‘-

1 1 t 1 1 E 1 1 1 1 1 1 1 1 1

I 1 I 1 1 1 1 1 1 ] 1 t 1 1 1

1 i 1 1 1 i 1 1 i 1 i 1 1 1 1

I * 1 1 1 1 1 T 1 B 1 I 1 1 1
100+ 0 0 * - * + +

* 1 1 1 1 1 1 1 1 i 1 1 1 1 1 ]

¥ I T 1 1 I hd 1 I 1 1 I 1 1 1 t

I 1 1 1 1 1 1 1 * I ] I I t 1 1

0 i i ; 1 1 I 1 = f . 1 I 1 1 1 I
69, 0. e T2 T3 The 5. Tb. T7. 78, 79, 0. 8l. 82. 83, B4
YEAR
= REFERENCE YEAR 1969. TEST CASE ~

PN NANE  START DEYL YRS SUST S5 SD RS RD RECURRING gR FIXED ITEMS

1 HARSTL 1969, Ga 0. b 1 3 1 3 Te 144 T.

3 2 1. 2.
2 PIONER 1902. Gs O G. 1 9 1 5 le 4a k1. 2. by
3 HARST3 1902. 0. 0. [ 13 1 a T & 0. 15, 30. 15.
4 MERCRY 1903, 0. 0. 0. 1 0 T3 4 0. la 3 2e
5 GRDTRT 1904, Q. 0. T. 1 o6 72 4 (-1 2. 4 2.
& MARSTS 1903. Os  O. [ 1 0 73 & | 3. T 3.
7 COMET 1902. Ts 0. 0. 1 0 % 4 1 3 3. Te . 3.
8 ASTRA 1501, o 0. 0. 1 0 T4 4 0. 1. 1. Zs
9 RELTIY 1903. 0. 0. 0. 1 0 T2 4 O. L. 1. 2a
10 PIGNDE 1903. 0 O. 0. 1 0 73 4 1. 3e Te LD
11 ATS 1900. 0. 0. -1} 1 o 70 3 1. 3. 10. 10. 3.
12 DRELAY [901. 0. 0. 0. 1 0 & &5 0. 1. 1. 2.
13 USAMSC 1903. 0. 0. 0. 1 0 13 & [} le 3. 2.
14 USAMSH 902, 0. 0. Oa 1 o % 4 1. 3. 7 3.
15  EHAGE 196%. T6a 5e Al. L3 i o o 0.
16 PRETEN 1969, 1§ ET 16, 3 3 o0 0 0.

& 1 15.
17 DEY 2 1969 [ Y 3. 1 7T 0 O

1 F 10. 20+
18 DEY 4 1969. 38s b v 2. E] g 1 4
19 DEV 5 196% 27« G G. 4 ¢ 0 9
20 DEY 7T 1971. le %o ¥ Oa 3 T 1 o
21 DEV 9 E969. 0. 0. G 1 7T 0 0
22 OEV 10 1769, [ 3. 1 7T 0 o
23 DEV 11 1949 49 2. 0. 2 c 0 o0
24 DEV 12 1969, 3. 1. 0. 1 0 a o
TOTAL 197. 272.

* INDICATES CHANGE FROM INPUT DATA



TOTAL PROGRAM COSTS AND UADNCH VEWICLE SCHEOULE

YEAR 1549, 1970. 1971, 1972. 1973. 1974, 1975, 1976, 1977, 1978. 1979. 1980, 198l. 1982, 1983. 19B4. ]1585. 198?- 1987+ 19838,
PROGRAN
1 MaRSTL 10. 17. 11, 2.
T*
2 PIONER s a. i. b Il. 12. by
[ L
3 MARSTI 0. 0 0. 0. 15« 30, 15.
19*
4 MERCRY 0. 0. 0. [+18 0. 0. 0. 1. 3 2.
2%
5 GRDTRT Q. 0. 0. O« 0. [P 0. 2. % 2.
8%
v & HARSTS Da Q. 0. [ 0. 0. 1+ 3. Te 3
=
T COMET C. a. 0. 0. e [ Y 1. 3. 7. 3.
T
B ASTRA De Q. [ 1 O 0. [ 1. l. 2.
1+
9 RELTIV D Q. . 0. Qe 0. 1s 1. i-
Ed
10 PIONOE Q. o, D O« Q. 0. 1. 3. T 4
20%
11 aTs 1. 3, 10, 10. 3.
7 T
12 DRELAY Q. 0. 0. [ 0. 0. 1. 1. 2.
1%
I3 USansC 0. 0. 0. [ Q. 0. 0. | 3. 2.
T*
14 USAMSH O 0. Q. 0« 0. 1Y 1. 3. Te 3.
T

15 [HAGE T 19. 2y 49+ 38, 3l. .
14 PRETEN Q. 1. 15. 154 4. 15+

17 DEV 2

18 DEV 4 by 12. i5. 8. 2 2a 2. 2. 2s 2. 2.
i9 DEY & 2. b T T= 5 2w

20 DEVY 7 O [ Y 0. 04 1. Da [V 0. O 0. Qe
21 08¢ ¢ b ] - be [ be be

22 OEV 10 3. 3. EN 3. 3. 3e 3.

23 DEV 11 24a 24h4

24 DEV 12 2.

SuUM Tha L1k S4.  10T7. 100. 1024 TO0. 21, 48 2t. 2.

FIXED 0. 0 0. Q. [N Oa D+ O O [ L

TOTAL The 114, S%. 107. 100. 102, 70. 2%+ 48. 21 2.
¥ - - * - -

LEVEL 1¢0. 100. 10P. 100. 1G0. 100, 100, 100. 100, 100, 100D«

RHS = 13, SHOOTHING INTERVAL [9&9. THRU 1974,

ITERATION 3

F-28
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T0. Tl. T2e 13. Toa T5a T5. TTe T8. 19, B0 8l. 824 83, B4,

694

YEAR

FINAL CASE

EHMICLE REQUIREMENTS BY YEAR

“TLEUNCH V]

1972« 1973+ 974, 1975 §976e 1977. 19TB. 1979

1969, 1970« 1971

YEAR

0.0
0.0
0.0
0.0
0.0
9.0

D.0
o5
3.5
0.5
D.0
0.5

1.5
Ga0
0.0
0.0
0.0
0.0

0.0
2+0
0.0
0.0
9.0
0.0

0.0
0.0
0.0
0.0
0.0
0.0

TOTAL
LS50
0450
750
2450
2.00
¢.50

THPUT ASSIGHHENT IS OPTEIMUN SHODTHED SOLMTION

OPTIHUA ASSIGHMENT WITHIN BUDGET CONSTRAINTS HAS BEEN DETERMINED

END DOF DATA ~ JOB COMPLETE
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Appendix G
FLOW CHARTS.

G.-1 DESCRIPTION

Flow charts are provided in this section for each of the major subroutines and the
main program MASTER. They appear in alphabetical order by subroutine name.

A short description of the purpose of each subroutine 1s provided in the program
listing in Appendix H. Subroutines AFRMT, INPUT, PLOT, and PACK were written
in 360 Assembler Language so a description of each subroutine appears in this section

rather than a flow chart.
G.2 MAJOR SUBROUTINE CHARTS

The subroutine flow charts follow.



-SUBROUTINE AFRMT

‘Subroutine AFREMT
Deck Name MOX02AT
Fortran IV subroutine coded in 360 Assembler Language

Written by R. E. Slye

PURPOSE

This subroutine converts a variable from integer to A format
USAGE

CALL AFRMT (I, X)

where

1 is the name of the variable (may be one element of an array) in integer
format

X 18 the name fof the result returned in A4 format



fnd

INITIALIZE

NUMBER = 0
GUESS = 1.75*

GUESS

READ SPECIAL
PROGRAM COST
AND DISTRIBUTION
DATA

DETERMINE NSPR

STOP WHEN READ
BLANK CARD

!

USE DATA FROM
PREVIOUS CASE
IF NO NEW DATA f=

NO

NOQ

INITIALIZE

YES NSTG

NCI
NMIS
NSPR

NFAM -

READ
CABE
CARD

READ AND PRINTOUT
STAGE COST DATA

DETERMINE NSTG

STOP WHEN READ
BLANK CARD

WRITE

END OF DATA
JOB COMPLETE

18D

YES

INFUT FOR SOME
CATEGORY

READ AND PRINTOUT
MISSION COST DATA
LAUNCH RATE AND
REQUIREMENTS

DETERMINE NMIS

STOP WHEN READ
BLANK CARD

YES

READ AND PRINTGUT
SHARED COST DATA

DETERMINE NFAM

STOP WHEN READ
BLANK CARD

READ AND PRINTOUT
INTEGRATION COST
DATA

NO

DETERMINE NCI

STOP WHEN READ
BLANK CARD

YES

NDISSV ANILNOYINS



-~

~1

v

¥-D

) DETERMINE NSDC = NUMBER
OF TOTAL SPECIAL DEVELOP-

CALCULATE EXPONENT
FOR INTEGRATION
LEARNING CURVE

| IFLAG

17

CALCULATE EXPONENT FOR

MENT COSTS STAGE LEARNING CURVE
NO
YES YES
NO
SETUD MISSION MATRIX WRITE
BY YEAR TG
NM = NUMBER OF MISSION- NV
YEAR COMBINATION NFAM
LETT = MISSION NUMBER NCI
LYR =LAUNCH YEAR NMIS
YRLM = LAUNCH RATE MYRS
IBY
GUESS
NO
GQUESS = 1.0E10
CALL
"1 CAPABL

CALL

YES/ GO
TO
18
- NO

=10

!

CALL
STGNUM

KFLAG =1

FINISH >1

YES

AND

NUMD =0

o

CALL
DE CESN

CALL

AVAIL

GUESS 1 = GUESS

‘ STGNUM

GUESS = GUESS 1 = QRIGINAL VALUE

PRINTOUT BEST MYRS = 100
ASSIGNMLNT INCREMENT ITERATION |no[ NEXT = 500 | |ygs
OPTIMUM LAUNCH | FOR CHOOZ NUMBR = = oR GUESS -
VEHICLE FOR MISSION/ NUMER + 1 20,001 go
YEAR COMBINATION ¢
NO STORE CURRENT '8
VALUES OF
NSTG
TES! NFAM

NCI

NMIS

NV

NSPR

(*7u0D) NDISSV ANILAOTINS



gD

AN

@ B /\ ARE ALL
B vEs| COMPONENTS YES
| INCREMENT KO ~LAUNCH YLAR INCREMENT g?rfnLLEEIoF =} ASSOCIATED WITH EZ=1
MISSION YEAR = NUM VEHIOLE NO I e T N L VEHICLE I AVAILABLE
YARIABLE J IN YEAR KO? .
N0
1 -
A3
_ NO
LZ =0 | -
HAVE ALL
NO VEHICLES
BEEN
CONSIDERED ?
YES
CALL PACK
STORE LZ VALUES
BY BIT IN VNM
HAVE ALL
. MISSION-
NO YEAR
COMBINATIONS
BEEN
CONSIDERED ?
YES
WRITE
CAPABILITY MATRIX
VEHICLE/MISSION-YEAR

TIVAY UNILENOYLINS



9-D

13
DEFINE "USUAL"
RECURRING CCGST
DISTRIBUTION FOR

EACH VEHICLE
i v NO
<0 ALPL(1) =0 05 - INCREMENT
ALPI (2)=0 20 VEHICLE

ALPI (3) = 0 50 NUMBER J
ALPI {4) = 0,25

READ VEHICLE 53TAGE
COMPONENTS PLUS PL
VERSUS AV CURVE
COEFFICIENTS

YES BLANK

TAVAVDO ENILOAOYdNS

CARD?
NO
DOES READ VEHICLE PER-
IVEHA(T) FORMANCE DATA AND
=KODE FOR RECURRING COST
VEHICLE J DISTRIBUTION IT' DIFFERENT
FROM "USUAL" DEFINED IN
YES 10 13
CALCULATE ?}{ERE LE@) =0 15
WP = PAYLOAD
PREASSIGNED NOTE LZ =0 CHANGE INPUT
CAPRDILITY TOR (@20 | YEHICLE FOR IMPLIES VEHICLE INCREMERT STAGE COMPONENT
THIS MISSION? CANNQT PERFORM NUMBER TOQ INTERNAL
REQUIRED FOR MISSION MISSEON REFERENCE NUMBER
MISSION I I E , IVEHA(D) NUMBER I
=

®

P



WP > WPR(T)
(PAYLOAD REQUIRED
FOR MISSION T)

YES

SPIN
CODE
NPLS =0

NO

> LZ@M) =

1

NPLS

REQUIRED
CODE FOR
MISSION 1?

NO_

YES

NO

YES
IS
STORAGE NO
STILL AVAILABLE -
FOR VEHICLE
INFORMATION?
CALL PACK
STORE VALUE OF LZ
FOR EACH MISSION
FOR VEHICLE J
YES
28
HAVE ALL
LZ@) =0 MISSIONS NO
CONSIDERED'?
)
NO
1S NUMBER
RESTARTS
REQUIRED
FOR MISSIONT
= NUMBER ¥ES
RESTARTS
AVAILABLE
FROM VEHICLE
i?

(*quop) TAVAVD ANLLAOYIAS



8-

[ it i rr— s -

CALCULATE FOR FIRST NODE

PN

IMITIALIZE
Ki=1 W = MIN RECURRING COST CAN EACH
NO YEAR NODE = 15 W2 = SECOND LOWEST RECURRING MISSION BE YES
e INTERVAL KPNX = 10 COFT PERFORMED
FOR NEXT =1 TDS = ACTUAL NONRECURRING BY AT LEAST
BRRANCHING NX =1 COST EXPENDED » 0 AT FIRST ONE VEHICLE?
YES NODE o
Y}G}:R!i INTERVAL SET LAUNCH RATE
FOR BRANCHING TOR SUCH MISSIONS
THERE ARE \
70 DECISION (oLFo¢ NUMD
CATEGORIES
O
29
DETERMINE WHICH
NONRECURRING COST
WRITE TQ CONSIDER NEXT
EXCEEDED STORE NUMBER IN
500 NODES N COST
W{KX) = VERY LARGE NUMBER
Z {KX) « VERY LARGE NUMBER vES
100 '
NO
YES O
- LOOP ON NODE
CALL LBOUND CALL PACK Lz =K-1 = LOCATIONS HAS
STORE PRECEDING =0 FIRST vEs | NCOST STORAGE ALLOCATE STORAGE
CALCULATE AND CURRENT L me AVAILABLE ¥X = LOCATION OF e LOCATIONS FOR NEW
2(KX) ESTIMATE IN TH0S NODE CORRESPONDING NODES
VALUES IN NODE Loop YoAR TO YEAR (K1) €1 EXCEEDED?

ZOOHD ENILAOYLENS



AN

53 CALL PACK

LZ (NCOST} = LAST STORE NEW LZ

POSSIBLE YEAR/KL VALUE WITH
PRECEDING NODE
VALUES, NX

75

DETERMINE VEHICLE TO
MISSION ASSIGNMENT BASED
ON OPTIMUM NODE NX

!

WRITE

* % * SOLUTION * * ¥

NODE NUMBER, RECURRING
COST, NONRECURRING COST
AND TOTAL PROGRAM COST

!

LZ(0) = LZ{I)*KI = NUMBER OF YEARS

COSY 118 TO BE SUSTAINED

WILL NO
NEW W |
= OLD W{NX)?
YES
K =50

KX = NX

KZ = LAST YEAR
NCOST IS
AVATLABLE

]

CALL LBOUND

=+ CALCULATE

Z(NX) ESTIMATE

NO

WRITE

YES

ARE

AT
BOTTOM
OF TREE

CHOOSE NEXT
NODE FOR
BRANCHING

WHICH HAS LOWEST
VALUE OF Z -
LABELIT NX

!

IMPROVE
GUESS IF
POSSIBLE

GUESS TOC
LOW

GUESS = 0,0

(*uod) ZOOHD ANLLAOUINS



01-D

NP = PROG =
PROGRAM NUMBER
UNDER CONSIDERATION

KODE {1)

MP <1
yEs| MY

MP >11

lNo

COMPUTED GO TO
MP= |GOTO
1 h
-3 i
b b
4 k
5 1
3 m
7 n
a 104
3 P
10 T
11 T

3
DEVELOPMENT
START () =
DEVELOSMENT END
&+C3m
£

co

T

100

i3

l )——— DEV END ()4 C3 () = DEV
START {K)?

YES

\ ()
=1

-

DEYELOPMENT START
) = C5 @)

8

@

NO

> 548

( ) 18
DEVELOPMENT END (J) » CS (1}

3

@

N s

@—- DEVELOPMEXT DURATION
) =8 @

N (s
o

©

=
LAUNCH DATE (J) + C3 (I} > LAUNCH DATE (K}

e

)

15
LAUNCH DATE () >CS @

>§<‘>‘8z
[~

]
DEVELOPMENT START {J) >C3 (

NO

GO
TO
100

%

]
LAUNCH DATE () <C8 (D

>§zs,
Q

s

DEV END+CE(hx
LAUNCH DATE {K)

838

10

NO
—

RAVE
ALL CONSTRAINTS
BEEN CONSIDERED?

YE!

()

WISNOD ANLLAOYINS



-9

- DS (NUMD) =8
DS = DS + SPECIAL COSTS ftxD
SUST (NUMD) = STS (

FRE = 1T(T)

IS = DEV START Y]
NO ( STAGE LOOP \ ARE ALL INCREMENT +1200
- FINISH HUMD NONRECURRING NUMD |=—+1 NYD (NUMD) = [ST YEAR STAGE
»1 vt I=1 NSTG COSTSFOR [ w0 AVAILABLE
LYD (NUMD) = LAST YEAR STAGE
AVAILADLE

YD (NUMD) = DEV DURATION

NSIDHJ INILAOYENS

-
B AL c78 nxD e AL /’r MY \ CALCULATE FAMILY AVAILABILITY DATE
fgffrsq\rm(?)lg,izoo?ms ® INCREMENT HONRECURRING Loop FIRST (LAST)YEAR FAMILY I3 AVAILADLE =
NYD {NUMD) | (SAME AS NUMD Eoosrs FORR el NFAM FIRST (LAST} YEAR ANY STAGE LN THAT
LYD {NUMD] | FOR BTAGE) AN FAMILY IS AVAILABLE




@ -

INTEGRATION
O
I=1 NCI

COSTS FOR I
=07

INCREMENT
NUMD

DS(HUMD} = DINT{)

D§ = DS+ RxD

SUST {NUMD) = SINT (1}
IS = KST(I) + 1900
¥D(NUMD) = YDIT)

CALCULATE INTEGRATION
AVAILABILITY

FIRST (LAST) YEAR INTEGRATION
COST 1S AVAILABLE = FIRST (LAST)
YEAR BOTH COMPONENTS ARE
AVAILABLE

NO

HAVE ALL
INTEGRATION

COSTS BEEN
CONEIDERED ?

VEHICLE
LOOP

i=1, NV

N

HAVE ALL HAVE ALL
VEHICLES STAGES BEEN
BEEN CONSIDERED
CONSIDERED 2, FOR VEHICLE 1%

FOR EACH ASSOCIATED
INTEGRATION JX = JX+1
NONREG(, JX) = NUMD
NUMBER ASSOCEATED
WITH INTEGRATION

FOR EACH FAMILY ASSOCIATED NG
WITH VEHICLE 1 JX = JX4 1
NOWRE C(I, JX} = NjMD NUMBER
ASSOZIATED WITH FAMILY

FOR EACH STAGE ASSOCIATED
WITH VEHICLE I JX = JX+1
NONREC(L, JX) = NUMD NUMBER
ASSOCIATED WITH STAGE

YES *

YES

&
@

“(*3u0D) NSIDHIA ANILNOTINS

g



EI-D

2
NUMD

YES

NO

93

WRITE

WRITE

QUANTITIES BRANCHED UPON

NUMD NUMBER, DS, SUST, TYPE OF COST, N¥YD, LYD, IS, YD,

EXCEEDED 20 NONRECURIENG
COSTS FOR VEHICLE I

KFLAG =1 |~

(*1m0D) NSIDIQ ANILAOMENS .
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SUBROUTINE INPUT _

IDENTIFICATION

AL INPT Generalized Data Input Subroutine
360/Assembler Language

Written by R. E. Slye

PURPOSE

This subroutine provides for mput of single-precision fizxed and floating point numbers)
and Hollerith information. Usage is particularly convement inasmuch as no format ‘
statements are required, and data may be loaded in any order irrespective of the

order in the calling statement.
USAGE
The calling statement is
CALL INPUT (5HALPHA, ALIjHA, 4BETA, BETA, ...)

In the above, the Hollerith literals represent the external names of variables or ari‘ays
as they should appear on data cards. The other arguments are the internal names of

the variables and arrays as referenced 1n the source program. It will become apparent
that by using the external names in addition to the symbolic location names, it 1s possible
to enter data for a variable on an input card without regard to its relative location in '

the calling sequence of the program.

G-14



JACCEPTABLE INPUT DATA FORMS -

‘Al TFloating Point General Form

A EETEE

Up to 9 decimal digits, with a decimal point
pfarmltted at the beginning, at the end or between
two digits. A preceding plus or minus sign 1s
optional. A decimal exponent preceded by E+ or
+'or - if negative may follow. If no decimal
point appears, the exponent is mandatory. The
magnitude of the number must be hetween the

=75 75

approximate limits of 10 and 10 .

B. Decimal Integers General Form

The magnitude of the number must be less than

23.1 A preceding plus or minus sign is optional.

C. Hollerith Information General Form

Any number of characters, including blanks.
The number of characfers is specified by writing

inH preceding the Hollerith information. n 18

the number of characters m the block following nH.

RULES FOR PREPARATION OF DATA CARDS

.Blanks are ignored execept within Hollerith data fields.

Data must be contained within card columns 1 through 72,

Examples

17.
5.0

¢ 0003
5.0E3 (5.0x103)
5.0E+3 (5.0x103)
5.0E-7 (5.0x10°T)

Examples

3
+1
-28987

Exampies

14HTHISIS A TEST
6HALPHA

G-15



"It i$ ot necessary that variable names on the data cards appear in the same order
as those in the calling sequence. The routine will search the list for the name and
|its' cor'e location.

Individual data items are separated by commas,

'
¢ 4 L

An equal sign separates the name of a variable and its first data item.
A comma separates the end of a data set and the next variable name.
A data mput record is terminated by an asterisk (¥*).

- It is not necessary to input a data set for each name in the calling sequence.
Elements of an array may be skipped by writing consecutive commas —1i.e., no data
between the commas; or by singly subscripting the array name. Double subscripting
is illegal, Thus, if it is desired to input data into a three—element vector V, one
could write:

Vv = 2.79,,1.32

f

No data would be entered mto V(2). What was originally there remains there.

Alternatively, the above could be written:
V(1) -= 2.79, V(3) = 1.32

Special Feature. The card image is normally written on the system output unit, tape 6,

’ prior to being processed by the routine. I an N is,punched in column 73, the card will
not be listed. If column 73 contains a C, the card is treated as a comment only; 1.e!,
it is not scamned for data. If the card contains CE in columns 73— 74, the card will. "

be treated as a comment card, and a page will be ejected.

G-16


http:2.79,,1.32

EXAMPLE

- If the following call statement appeared in a FORTRAN program,-

'CALL INPUT (1HA, A, 1HB, B, 1HC, C, 1HD, D, II-IP,w P, 1HR, I.i., 1H'S, S)

the input ¢ards could be punched as follows: - -
A = 3,14159265, B = 707, C = 1870, 1st card
D = 1., 2., 8., 4., 5., 6., 7., 8., 9., 2nd card
R(2) = 3, R(5) = 74., 42, 3rd card
¥ = 29HTHIS IS A CHECKQUT RUN* 4th card

Note that D must be dimensioned at least 9,

R dimensioned at least 7 and P at least 6.
Also R(1), R(3), R{4), and R(6) are unchanged.

Even though S appears in the CALL statement, it 1s not
necessary that it appear on one of the mput cards. The
* on card 4 signifies the end of the data record. This

means that the routine will return control to the calling

program.

RESTRICTIONS

[

The following errors{ will be detécted by the subroutine. A diagnostic message and”

the card in error wi}l be permited on the system output unit, tape 6.

Name on data card exceeds six characters,
.  Name on data card does not appear in the calling sequence.
Punctuation errors.

. Name on data card begins with a non-alpbabetic character.

ol = W N

Decimal or integer data out of range.

t
This subroutine may be used for reading double precision numbers; however, only the
high order part of the number will be loaded. To clear the low order part of the

number, write

DWORD = 1., 0,

G-17



ADDITIONAL INFORMATION

1. A slash (/) on adata card (not in an H field) indicates that 1nformatioin to
the right.of the slash 1s not to be scanned for data. Therefore, these columns
may be used for commenis. ‘
2. In addifion to the above means for entering Hollerith information, Hollerith
may also be entere;i by enclosing it in apostrophes, i.e., P = 'THIS IS
A CHECKOUT RUN'
3. Floating point and integer data may be repeated into consecutive locations
by use of the letter X followed by the data; i.e.,

D

1,, 4X2., 3.,
is equivalent to
D = 1., 2., 2., 2., 2., 3.,

4. Alphanumeric data may also be repeated. The use of the letter X is.
optional. For exampyle, to set an array dimensioned 18 to blanks, write

TITLE = 18' ',

If the alpﬁanumeric field exceeds 4 characters, only the last word will

be repeated. For example,

DATA = 3'ABCDEF', ‘will resultin
ABCDEF EF EF

5. If a name on a data card is not followed by an equal sign, 1t will be retrieved
from the calling program. For example, if in the calling program, X and
ALPHA are dimensioned atleast 2, then the following data card

X = 3,1, ALPHA(2),

will result in the current value of ALPHA(2) being stored™in X(2).
G-18



As an additional example, suppose that the calling FORTRAN program
has the following sequence:

LOGICAL

TRUE = .TRUE.
FALSE = .FALSE.

Srr— — - [P — - ey

CALL INPUT (. . ., 'OK', OK, 'TRUE', TRUE,
'FALSE', FALSE, . . .)

Then a data card written as follows,
OK = TRUE,
will result in the input of logical data to the program.

If 2 comma is omitted from a data card, a warning will be written on! the
system output unit and execution will continue. However, for any other
type of error, execution will be suppressed, and the remaining data cards
will be scanned for -errors. ‘ - . ’
This subroutine will accépt data cards punched on: either a 026 for 029

keypunch.l
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CALCULATE FOR CONDITIONS AT NODE KX

No i KZ = NUMBER OF YEARS

JAN

WK

=VERY [YL5| TGO

$§‘f,§g o NCOST IS SUSTAINED AT R
MINGT) = VEHICLE ASSIGNED TO MISSION- KODE KX ARG
YEAR J
NO
YES
38 i YES
e TrTT TDeE GALCULATE NEW LOWER :
BOUND INCLUDING PENALTY
= ACTUAL NONRECURRING FUNCTION TGO BASED ON
COSTS FOR NODE KX T PATED CoSTS
WILL NEW
PENALTY
No_| FuncTION
DMIN = TGO + TDS(KX) = PREVIOUS
2 (KX) = DMIN + W0 PENALTY
- NEW LOWER BOUND FUNCTION?

o H
@O

8

YES

aNNOIT INILNOYLOS
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OFTIMUM SOLUTION
NOT DETERMINED
GO TO NEXT CASE

OTHERWISE

[15]
INITIALIZE _—I CALL ASSIGN

FOR NEW CASE

FINISH = 1

JELAG =0
NO
NEW
DATA

WRITE

OPTIMUM ASSIGNMENT

WITHIN BUDGET CONSTRAINTS

HAS BEEN DETERMINED

WRITE

NUMBER OF ITERATIONS
= MAXIMUM NUMBER ALLOWED

CALCULATE VARIABLES FOR
ASSIGN FROM SMOOTH QUTPUT

IS MYRS, LYR, DS NRFX, SUST,
YD, NYD, LYD

JFLAG =1

CLEAR
PLI PARTIALLY
R FULLY

CALCULATE VARIABLES FOR
SMOOTH USING MISSION DATA

S, R, LYARY, NSTRST, IVEH
LVS, NLVP, NYRSST, X 5CH,
LVD, NCS M, N = NMIS

CALL SMOOTH

HAVE ALL
CONSTRAINTS

EN
DETERMINED?

NC5 = NUMBER
OF CONSTRAINTS
=90

{SEE REF 4, VOL 1}

CALCULATE DEVELOPMENT
CONSTRAINTS QN MESSION
PROGRAMS

CALCULATE VARIABLES FOR
SMOOTIH USING MISCELLANEQUS
PROGRAM DATA

8, R, NSTRST, N =NMIS + NSPR

CALCULATE VARIABLES FOR
SMOOTI USING DEVELOQPMENT
AND SUSTAINING COSTS

NPRO (NPROG)
KPRO (KPROG)
CSX (&)

LABEL, C, NYRSFX, RFIXD,
NSTRFX, 5, R, SUS. NSTRST,
NYRSST, N = NMIS + NSFR

+ NUMBER OF DECISION OPTIONS
USED IN OPTIAIM ASSIGNMENT

HHISVIN INILNOYIAS



SUBROUTINE PACK

IDENTIFICATION

Subroutine PACK

Deck Name MOX01PK

Fortran IV subroutine coded in 360 Assembler Language (also MAP coded for the 7094)
Written by R. E, Slye

PURPOSE

This subroutine is used to pack an array of integer or logical data into a smaller array

in a packed binary format.

METHOD

The unpacked (source) data 1s treated as an array of unsigned integers. The integer
words are truncated on the left and only the N low order bits are retained. The N
low order bits are then placed sequentiaily, left adjflsted, in a packed array word
until that woxrd is filled. .Packing then continues into the next word, ete., until the

source data 1s exhausted.

Since a storage word contains 32 bits, a packed word may contain 32/N data items.
Note that since only, the N low order bits are retained, the largest integer item that
will be represented.correctly is ZN - N. For example, 1f N =4, the packed items
will represent digits from 0 to 15. For a larger integer, the packed item will in

effect be the modulus of the source item.
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USAGE

This'Subroutine has thrée entry points. The three entries are PACK, UNPACK, and |
ITEM." To pack data, the Fortran call statement is '

S _ CALL PACK (L, M, I, N)

where

is the name of the array containing the source data.
is the name of the array confaining the packed data .

is the number of data items in L.

2 oA B

is the number of low order bits to be retained.
The array L, should be dimentioned I.

The array M should be dimentioned {[(I-—l)/[Sz/N]][ + 1
To unpack data, the Fortran call statement is

CALL UNPACK (L, M, L N)
where the arguments are as listed above.
Imay be less than tl{ie actual number of items in the packed array.

. Packed data in the ax"ray M 1s.unpacked and placed right adjuste-d in the array L.
'(The unused high ord{er part of the word is cleared.)

The third entry point to the routine may be used to recover a single item from the packed -

array M. Itis called by the Fortran statement
J = ITEM (M, I, N)

The Ith item in the packed array M is returned to the calling program.

o
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. ADDITIONAL INFORMATION

Tf [82/N] is not an even integer, some low order bits in a packed word are unu:sed.
For example, if N =6 the word may contain 5 1tems and the last 2 bits are unused.
The 6th item will then start at the beginning of the 2nd word.

This subroutine isﬂ also available for use on the 7094, Since the 7094 has 36 bits /word
rather than 32, the data will be packed differently. This should not concern the user °

except that the size of the M array may be slighily smaller,

PRECAUTION

Integers in the source data may be negative. However, if negative integers are used,
the results will be different on the 360 from that on the 7094 since negative 360 integers
are carriediin complement form,
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SUBROUTINE PLOT

IDENTIFICATION
I A AR R T
UMPLOT, Drawing of Graphs by Use of the Printer
360/AsSembler.Language
Ames Modification of SHARE Library Routine UM PLOT

PURPOSE

This subroutine 1s used for the purpose of drawing plots, along with the printing, of the

usual type of numerical output, by use of the printer.
PRELIMINARY REMARKS

Several changes have been incorporated in the FORTRAN IV version of UM PLOT. 3
The maximum width of the plot has been increased from 101 columns to 119 columng.
‘The original program included entries for use in SAP and MAD coded routines, whereas

the present version may be entered only from FORTRAN IV or MAP coded programs.
METHOD

A region of core is treated here much as a piece of graph paper. This region of core
is called the "image 311'eg1on.“ The 1mage region 1s ¢leared, and then a grid, consisting
.of I's and -'s, with +.s at grid.intersection points, is formed. The program will place
:any given BCD character at the appropriate place in the 1image region, corresponding
to an ordinate — abscissa pair. FEach point is written in the 1mage region independently
.of those previously written, and so data to be plotted need not be sorted. Any number
.of points (consistent with the specified size of the image) may be plotted, with any
Hollerith plotting character whatever. Points which fall on previously plotted points

replace the latter, and points which fall on a grid line replace the grid line character.
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Points'which lie outside of the specified grid limits are not plotted. When all desired
points have been placed in the image region, the latter is written out onto a standard
BEDtape (1.e., tape 6, 7, 9, or 11) for subsequent printing.

USAGE

This subroutine has four main entries and two auxiliary entries. The four main
entires are PLOT 1, PLOT 2, PLOT 3, and PL.OT 4. Each performs a specific
function, and normally they are taken in the order listed above. Exceptions to the
normal sequence are discussed below. The two auxiliary m[are OMIT and
PLTAPE. The first of these 1s used for the purpose of causing portions of the grid
to be deleted, and the second is used if it is desired to output on a tape other than

logical tape 6.

Each of the entries is discussed below ih detail, following which the calling sequence
arguments are defined. It may be noted that the four main entries can be taken by :
use of either a standard CALL statement [e.g., CALL PLOT 1( )l or an arithmetic
statement [e.g., R= PLO,'I/‘%( )]. The advantage of the latter 1s that if certain error
conditions arise, they can be detected by intefrogation of R, whereas the programmer
has no way to detect an error condition if the CALL type entry 1s used. The details'
concerning error condifions and the interrogation of R will be found in Section D

to follow.

A, The Four Mam Entries

\

!
CALL PLOT I (NSCALE, NHL, NSBH, NBL, NSBV)

or

R = PLOT 1 (NSCALE, NHL, NSBH, NBL, NSBV)
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This entry is used to set up grid spacing and the total.length and width of the.graph.

The location of decimal points, and the scale factors (powers of 10) for values of the

o i
both-standard grid and standard scale factors are desired (to be described .subsequently),

ordinate and abscissa to be printed along the axes of the plot are.also specified. If

then this entry need not be taken. If several plots are to be printed, all having the same

scdlefactors and grid specifications, then this entry need only be taken one time.
CALL PLOT 2 (IMAGE, XMAX, XMIN, YMAX, YMIN, IDIM)
or

R

|t

PLOT 2 (IMAGE, XMAX, XMIN, YMAX, YMIN, IDIM)

This entry clears the image region and prepares the grid lines of I's and -'s, withv+'s
at grid line intersection points. It establishes internally formula for computing the
location in the image region that corresponds fo a given abscissa — ordinate (Xi’ Y:l)
pair, based 5 {)_Ii\ maximum and minimur values as entered through the calling sequence.

CALL PLOT 3 (BCD, X, Y, NDATA)
or 1

R = PLOT 3(BCD, X, Y, NDATA)
This entry causes J specified Hollerith plotting character to be placed in the appropriate
place 1n the image region for each of the abscissa — ordinate pairs, which are stored
in arrays X and Y. This entry may not be taken unless entry PLOT 2 has been taken
previously. This entry may be taken repeatedly, if desired, in order to write several -

sets of data in the image region before it is read out on tape.

CALL PLOT 4 (NCHAR, LABEL)
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R = PLOT 4(NCHAR,-LABEL)

'This entry causes the contents of the image region to be written out on logical tape 6
(unless a different tape has been specified by use of the entry PLTAPE, discussed
later). The topmost line of the graph will appear one space below the last lire
previously printed. The ordinate label 1s specified, and it will appear to the left of

the graph. Abscissa labels may be printed above or below the graph by use of standard
printout statments. The entry PLOT 4 can be taken repeatedly to obtain several copies
of the same graph, if desired. The eniry PLOT 2 must have been taken at least once
prior to the entry PLOT 4. It is permissible {o alter a graph (in the 1mage regmn)__by'
use of the entry PLOT 3 and then print the result using PLOT 4, without returning to
the entry PLOT 2.

B. The Arsuments For The Four Main Entries Are Desgcribed Here

. Note that certain of them may be either integers or floating point quantities, as for

example NHL (integer) or HL (floating equivalent of NHL).

NSCALE is an array of dimension 5 that supplies the sub¥outine with grid and

i
scale factor information

NSCALE(l) =0, sftandard grid and scale factors (see note {a), fo follow)
# 0, grid and scale factors are as defined in NSCALE (2) - NSCALE (5)

NSCALE(2) =1, scale factor such that printed values of the ordinate are 101 times
' the actual values

NSCALE(3) = d, J digits will appear to the right 6f the decimal point in printed
ordinate values (J < 8)

#

NSCALE(4) =K, scale factor such that printed values of the abscissa are 10K tim"es
the actual values
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TUNSCALE() = M, M diAgits will appear to the right of the.decimal point in printed.

abscissa values (M< 8)
1t -

NHL (or HL) is the number of horizohtal grid lines (NHL > 0)
I 1
NSBH (or BH) is the number of spaces between horizontal grid lines

. (NSBH > 0)

NVL (or VL) is the number of vertical grid lines (NVL > 0)

NSBYV (or SBV) is the number of spaces between vertical grid lines
(NSBV >0, and NSVB*NVL = 119)

Note (a). Standard scale factors correspond to values of I, J, K, and Mof 0, 3, 0,. 3;
respectively. A standard grid is available which is 101 columns wide starting at )
column 13, and 51 lines long. It has 10 vertical grid lines and 5 horizontal grid lines;
with 10 spaces between both horizontal and vertical grid lines. I both the stangiard
scale factors and standard grid are desired, then the PLOT 1 entry need not be talifen.
It should be noted, however, that if PLOT 1 has been entered for the purpose of setting
up nonstandard conditions, then the latter prevail until PLOT 1 1s reentered with ~
different arguments.

f

Any combination of vertical and horizontal grid 1ine§:- may be specified, but the vertical
grid always starts a;t column 13. It may extend as far to the"right as column 132. "The

length of the grid is{limited only by the dimensions -of the image region in core.

)
L\;
Note (b). Integers aﬁreb printea for the ordinate and/or abscissa Scales if J= -1

and/or M= 1.

Note (¢). If a scale factor is such that overflow or underflow would occur, then the

scale factor is treated as zero. The subroutine may shift abscissa scale printout in
order to accommodate all of the desired numbers. If the value of an ordinate or ‘[
abscissa is too large to be printed in the allowed space to the left of the graph 1t will

be truncated from the left.
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IMAGE- (or AIMAGE) is an array, dimensioned IDIM, which 1s used as the *

image region by the subroutine
RIFER A

XMAX 1s the value of the abscissa at the rightmost grid line

‘n§|‘}

XWMHN is the value of the abscissa at the léftmost grid line
I(;?CMIN< XMAX)

oo

YMAX is the value of the ordinate at the uppermost grid line

YMIN is the value .of the ordinate at the lowermost grid line
(YMIN < YMAX)

IDIM is the dimension of the array IMAGE, where IDIM = N*(NSBI*NHL +1)

and

rounded up for the IBM 7094, or

rounded up for the IBM 360

=R SIR

and where
K = NSBV*NVL+1
. (The square brackets in the formula for N signify "integral value.'!)

Note (d).  Set IDIM g'aqual to at least 867 for the standard grid. (1326 for 360).

BCD 1s the Hollerith plofting character, any character whatever (see

note (e), to follow)

X is the array (or smgle location) that contains the abscissa of the points to
be plotied

Y 1s the array (or single location) that contains the ordinates of the points

to be plotted

NDATA (or DATA) is the number of points to be plotted (NDATA > 0)
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'Noté ‘(). The plotting.character may be ldaded into, cell BCD by use of 2 DATA |
statement, that is,

DATA BCD/1H*/. .

or, -alternatively, it may be entered as a Hollerith literal in the PL.OT 3 entry state-

ment, for example,
CALL PLOT 3 (1H* X, Y, NDATA)

(The arithmetic statement entry R =PLOT 3 ( )} may not be used 1n the latter case.)

Note (f). If it 1s desired to write a single point at a time into the image array, set
NDATA equal to 1. ’

N CHAR {or CHAR) ié the number of Hollerith characters, including blanks,:,= m -
the ordinate label (N CHAR = NHL*NSBH+1) ‘

LABEL is an array which contains the Hollerith characters that constitute the )
ordinate lable to be printed along the leftmost grid line. (See noter‘(g), bel'ow),

Note (g). The ordinate label can be entered in array LABEL by use of the DATA
gtatement; that is, )

DATA LABEL (J), J=1,3) /17HbbbORDINATELLABEL/

Alternatively, 1t can be loaded as a Hollerith literal in the PLOT 4 entry statement,

for example,

CALL PLOT 4 (17, 17HbbbORDINATELLABEL)
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r (Tﬁ'éféfi:‘ithmetic staternent entry, R=PLOT 4 ( ), may‘ not be used in the latter

case.)

IEYAREALRINTY:

N t:iﬂ:l_-'{f {See-Section D,-to fOHOW)

C.:+The Two Auxiliary Enfries and Their Arguments

CALL PLTAPE (NTAPE)
This entry 18 used, prior to PLOT 4, if it is desired that the output be on a tape other
than tape 6. Here, NTAPE is the tape number upon which the oufput 15 to take place
(7, 9, or 11). The output tape number remains as set by this entry until PLTAPE 1s
called again with a different value for NTAPE.

CALL OMIT (NARG)

This entry causes certain portions of the graph to be deleted, It is taken prior to the
entry PI.OT 4. The sethngs for NARG are tabulated below '

NARG Effect
1 Numerical values of the abscissa
o are not printed
2 Numerical values of the ordinate

are not printed

3 Combines the effect of NARG = 1
and NARG = 2

4 The comgplete bottom horizontal

’ grid line is deleted

5 Combines the effect of NARG =1

and NARG =4
6 Combines the effect of NARG = 2
and NARG =4

7 Combines the effect of NARG =1
NARG =2, and NARG =4
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DV Erfor Conditions

I dtguthents are incompatible with certain restrictions, then the message

Iﬁ PLOT 1, or
IMPROPER ARGUMENT i PLOT 2,
il etc.

'is printed, thus indicating the entry where the improper entry appears, If such errors
occur 1n PLOT 1 or PLOT 2, subsequent entries mto PLOT 3 and PLOT 4 are deleted

with no further comment. The argument resirictions are

NHL >0
NSBH > 0
NVL >0
NSBV >0

NSBV *NVL = 119
XMAX > XMIN
YMAX > YMIN

BCD must be a single left—acijusted Hollerith character

If the user attempts (sto execute PLOT 3 or PLOT 4 without having previously executed
PLOT 2, (or without execution-of PLOT 2 subsequent to the execution of PLOT 1),

|

{ NO PREVIOUS PLOT 2

the comment

will be printed.
If the arithmetic statement (rather than the CALL statement) is used for the four main

entries, then the user may take appropriate action in the case of such errors as WOuZI.‘d

lead 'to the printouts described above. An error in the arguments, or one due to the
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Unguddessiul completion of an earlier entry; will cause a +1.0, +2.0, + 3.0, or

+ 4.0 to be loaded in cell R for entries PLLOT 1, PLOT 2, PLOT 3, or PLOT 4,

r'—é's’f)'é'é%‘ively. - Cell R contains + 0.0 if no error condifion arises. The-user simply-
Y :

tésts ‘R following each atitempt-to-enter- the subroutine via- PLOT-1, PLOT 2; PLOT 3;,
‘or PLOT 4.

CAF e

I any points are not plotted by PLOT 3, then the number — 3,0 will be found in R .
- This might arise if points lie outside the stated minimum and maximum limits of the

ordinate and abscissa, and need not be considered an error.
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o FOR EACH LAUNGH
MLIZE X0 SALCULATE VEHICLE ASSOCIATED
L= CLEAR WITH PROGRAM L
NSTRRE = 100 | o LAvNCE ] _—
ROG R o VERICLE ] SHLEULATE START
DATE « SPART YEAR
2ES DISTRIBUTION
\
NSTRRC = 0

DISTRIBUTE LAUNGH
YEHICLE AND PAYLOAD
RECURRING COST FOR
EACH ASS0CIATED
LAUNCH

RECUR (I, L) = ZALPI ([, ILV} * RCST + RDIST (L, I) * RCPL

(NOTE I~ YEAR I}

NOTE ALL COSTS
BEFORE REFERENCE
YEAR TREF ARE
LUMPED INTO 15T
YEAR (TREF)

CALCULATE
NYRERC

NSTRRC
LNDATE

)\

. HAVE ALL LAUNCH
R0 | VOHICLES ASSOCIATED

NOTE NSTRRC = NYRSRC = 0 FOR PROGRAMS HAVING NO ASSOCIATED LAUNCH VEHICLE

WITH PROGRAM L
BEEN CONSIDERED?

YES

NIVATY INILNOYLAS
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12

INCREMENT
I0DD

COSTS

SAVE
ORIGINAL }—wt
DATA

INCEEMENT DEV
DURATIONR =R + 1
AND MAKE ASSOCIATED
CHANGES

COMPUTED GO TO INCREMENT
- DEVELOPMENT CALL
fomD = | GO TO () ™| srarT DATE CONSTR
1 a S=S41
2 b KO
3 c
4 d DECREMENT '
5 e @-— DEV, START
6 i DATES=8-1
7 4
YES
RESTORE
@-- ORIGINAL DEV
START DATE
REDEFINE
SUSTAINING y | caLcuLaTE
DURATION STRETCHED
AND SUSTAINING ggg‘TDEV.

KEEP ORIGINAL
DEV. COST

CALCULATE
ACCELERATED
DEV COST

YES

-1
o

CALL
REVALU

CALL
CONSTR

IATHS ENIENOWCNS
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DECREMENT START
DATE S=§8-1

KEEP INCREMENTED
DEVELOPMENT
DURATIONR=R +1

INCREMENT START

DATE 8=S+1

KEEP DECREMENTED
DEVELOPMENT DURATION

[#]

RESTORE /\ DECREMENT 3

AT, FALSE - =]

ORIGIN. p] NEW R = ORIGINAL | #A S8 | e ey R OPMENT beg o
C) | START R AND ~ ACCL

DURATION d

DATE R=R-1 e

| TRUE z

[#2]

GO TO E

g H

a

Q

&

15

RESTORE ORIGINAL
VALUES ~ NO ALLOWABLE | myrrag] |
CHANGES RESULTED IN =

RMS DECREASE
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HLOOWS ENILNOYIAS

SETUP DEV COST
NO | CONSTRAINTS oN
INITIALIZE MISSION PROGRAMS —-—l NCS1R = NCSTR + NCS = giéle 1
ToDD = 0 (NCS = NUMBER OF
NSCALE SUCH CONSTRAINTS)
YES YES
INITIA LIZE
INITIALIZE PMAX, CHANGE INPUT WRITE YEAR {I)
PMIN, ACCL, EXT PROGRAM RETERENCE v
NUMBER TO INTERNAY, NUMBER OI' CONSTRAINTS U]
REFERENCE NUMBER HAS EXCEEDED 9¢
f |
DETERMINE HOW MANY
gﬁg’l‘ﬁﬂ%n =i CALLINPUT LAUNCH VEHICLES ARE
y FIX TITLE  NCSTR USED AND ASSOCIATE
LEVEL NoRoG NLW REFERENCE NUMBER
Bere  KIROG DIRECTLY WITH APPLICABLE
IFIN KODE MISSIONS
MAXITR C$
FIXED, PMAX,
PMIN, ACCL, EXT
= WRITE
{1) LAUNCH VEHICLE NEW REFERENCE
NUMBER
(2) STAGE COMPONENTS OF LAUNCH
SET NOD = 1 VEHICLE
IF NO CHANGES CNTRVL = * (3} AVERAGE RECURRING COST FOR THAT
ALLOWED IN OVER SMOOTHING LAUNCH VEHICLE
PROGRAM INEERVAL
CALL CONSTR pr—— CALL ATEMT
= T NITIAL
CHECK IF INPUT DATA| ] g}i{ﬂ VALUES OF __1 CALL REVALU [.._ CONVERT LAUNCH VEHICLE NEW
MEETS PROGRAM INPUT VARIABLES REFERENGE NUMBER IN { FORMAT
CONSTRAINTS (IVEH) TO A FORMAT {VNAM)
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7 PROGRAM ™\
LOOP

14

N

DNCREMENT INITIALIZE AND AFTER ALL CHANGES [—w]
ITER IPRNT DNCREMENRT 1IIAVE BEEN MADE

PROG SKIP = TIUE OTIERWISE

1

BAVEX = M8 CALL PLOT 3
VALUE AT CALCULATE RM3 CALL PLOT 3 [ASTR) {ZER0}
BEGINNDIG < BETWEEN DESMED  fee«d ACTUAL LEVELOF |~e—| DESIRED LEVEL
OF EACH AND ACTUAL LEVELS SPENDING BY YEAR OF SPFENDING
FTERATION BY YEAR

6E-D

8KIT* = FALSE BEFORE
INPUT DATA IS CHANGED

ARE CHANGES ALLOWED
FOR THIS PROGRAM OR
18 TIS 15T PROGRAM QR
I3 PRINTOUT DESIRED?

1%

ITIA L FALSE| 1 EvELOPMENT SUSTAINDVG
TOTAL=0 SKIP AND RECURRING DATA TY
Wab PROGRAM AND TOTALS

HO

PRINTOUT TOTAL
€OST8 BY YEAR

COMPUTE AND PRINTOUT

DETERMINE AVERACE
SPENDING QVER PERIOD
LF - 15+ 1 AND SET AS
DESIRED LEVEL OF
SPENDING
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o) FALSE

TRUE

- PRINTOUT RMS
3:‘\.151}13_15&115 VALUE, SMOOTHING CALL
INPUT DATA INTERVAL AND PLOT ¢
ITERATION NUMBER
WRITE WRITE
FINAL CASE MAXITR
EXCEEDED
WRITE
LAUNCH VEHICLE
RATE BY YEAR
WRITE vo| B FNAL
INPUT ASSIGNMENT {~+—{ RMS < INITIAL

SOLUTION

IS OPTIMUM SMOOTHED

—

RMS -0 47

Ams

FINISH =
FINISH + 1

e ¥o HAVE ANY INPUT
NCSTR = NISH = VARIABLES TQ
NCSTR ~ NCS MITR + L ASSIGN BLEN
L CHANGED?
YES

JAN

IS PRESENT
RMS < RMS
VALUE AT BEGINNING

OF THIS PROGRAM
CHANGE ?

YES

SAVER =
RMS VALUE
AT END OO
EACH
ITERATION

A

HAVE ALL
PROGRAMS

KES

NO

CALL
SHIFT

DQES RMS VALUE AT

END OF ITERATION =

RMS VALUE AT EEGINNING
OF ITERATION?

YES

m

YES

SKIP = FALSE
OUT = TRUE

GO TO
15

NO
BEEN
EXAMINLCD ?

(*1woD) HIOOWS INILNOYENS



%D

CALCULATE THE MAXIMUM
NUMBER OF LAUNCHES BY

t YEAR AND LAUNCH SITE FOR
EACH STAGE AND INTEGRATION

PATR

CALCULATE ACTUAL NUMBER OF
LAUNCHES BY YEAR AND LAUNCH
SITE FOR EACH STAGE AND INTEGRA-~
TION PAIR BASED ON OPTIMUM
ASSIGNMENT FOUND IN CHOOZ

FOR EACH

STAGE, IS

NUMBER OF
LAUNKCHES BY

YEAR = NUMBER
USED AS INPUT

TO LAST ITERATION?

YES

NUMBER
OF

ITERATIONS
= MXITR

]

DETERMINE HARDWARE
RECURRING COETS BY
YEAR BASED ON LAST
SOLUTION

MAKE ADJUSTMENT
FOR BATCHING OVER

| NBY(T} YEARS FOR

EACH STAGE I

WRITE

WRITE

THE OPTIMUM
SOLUTION HAS
BEEN DETERMINED

MAXTMUM NUMBER
OF ASSIGNMENT
ITERATIONS EXCEEDED

CALL VEHRC

RECURRING COST

CALCULATE "AVERAGE"

IFLAG=2

DETERMINE VEHICLE
RECURRING COSTS BY

TEAR AND LAUNCH SITE

BY SUMMING ALL
ASSOCIATED COMPONENT
RECURRING COSTS MODIFIED
BY INPUT LEARNING FACTOR

WOAND LS ENILOOYLENS—



(7Y

W(K) =
W(K)

+ D(K)

= TOTAL
COST IN
YEAR K

INITIALIZE

11

Ky =F

= PROGRAM
COST FOR
YEAR K

F=F+
SPECIAL
FIXED COSTS
FOR YEAR T

INITIALIZE
PROGRAM LOOP FLAG = 0 TIME LOOP INITIALIZE
INCREMENT T=140 INCREMENT F=0
PROGRAM AYRS=R+1 0 YEAR
NUMBER K{=T
% = I=8+ TREF
AYRS
. CURRENT YEAR - START PEVELOPMENT YEAR
DEVELOPMENT DURATION + 1
PROGRAM DEVELOPMENT {  YES
HAS NOT STARTED
NO
vES | PROGRAM
DEVELOPMENT
IS OVER
NO
¥ = DEVELOPMENT
COST SPENT IN
YEAR T USING §
DISTRIBUTION
YES
F=F+ F=F+
NO RECURRING |_NO SUSTAINTNG ] NO
COSTS FOR COSTS FOR
YEAR T YEAR T
YES

YES




8-

DK} =0 | ygg

CALCULATE TOTAL COSTS
FOR EACH YEAR

= TOTAL = W+ FIXED

= I PROGRAM COSTS

TES + FIXED COSTS
HAVE ALL
NO| PROGRAMS
BEEM
CONSIDERED? YES

}

HAVE ALL LAUNCH

VEHICLES ASSOCIATED

NO | WITH THIS PROGRAM
BEEN CONSIDERED *

!

TRUE WRITE YES WRITE
PROGRAM CALCULATE NUMBER LAUNCH VEHICLE
NUMBER, OF LAUNCHEL/YEAR REFERENCE
J = MAXO (J,K) NAME,TOTAL ‘ NO _| FOR THIS PROGRAM NUMBER BELOW
! PROGRAM TOR EACH ASSOCIATED PROGRAM COST
COSTS BY LAUNCH VEHICLE FOR YEAR IN WHICH
YEAR = XLV SUM LAUNCH OCCURS

(*moD) ISODI ANILOOYLNS



¥7-D

COUNT NUMBER OF
EACH VEHICLE USED
BY YEAR AND TEST
RANGE

VYTR {, J, K)

INCREMENT

NO

VEHICLES
BEEN
CONSIDERED 2

DETERMINE TOTAL
RECURRING COST FOR
EACH VEHICLE OVER
ENTIRE MISSION PLAN

DETERMINE
TOTAL NUMBER

RCOST(I) =ZVYTR (1, J, K)
*RECUR (I, J, K)

. YES

»-{ O VEHICLES USED
OVER ENTIRE MISSION
PLAN FOR EACH
VEHICLE

TVEH = ZVYTR (I, J, K)

A’Eﬂ

NO

DETERMINE "AVERAGE'"™ RECURRING
COST FOR EACH VEHICLE

RCOST (@
RCOST () = —T-V—m{-@

OYHAA INILOOYEAS



Appendix H
PROGRAM LISTING

A compile-and-gave Fortran listing of each major subroutine i the Budget Smoothing
and Vehicle Assignment Integrated program is included in this section. Storagé
requirements for each subroutine are listed on the output along with the code name
under which the subroutine was saved. Total storage requirements are listed at the
beginning of the sample case presented in Appendix ¥, Comment cards describing the:
logical function of each subsection and defining any variables whose names are not -
mnemonic are liberally distributed throughout the deck so that new users may readily

‘become familiar with the programs.

Subroutines CLEAR, INPUT and PLOT are stored for general NASA use and are
.described in Ref. 4. Therefore, no listing is included here; however, a description

of each 1s provided in Appendix G for completéness.r Subroutines AFRMT and PACK
are written in 360 assembler language, .so their listings are provided in that language.
TLabeled common blocks were used for storage whenever possible to avoid long argument
lists for each subroutine. These blocks are found at the beginmng of each listing with

a brief explanat:‘ton cgirlcerning the nature of the variables found in each block. The
block labeled SCR}}CH stores variables only required in that subroutine so that the
same storage locatioins may be used for storing new variables in the next subroutine.

All other Tabeled common blocks contain. variables used in several subroutines.

The listings are presented i alphabetical order according to subroutine name for

easy reference.

H-1



H.2 'GOMPILE-AND-SAVE LISTINGS

The compile~-and-save listings follow.

" SYMBOL

AFRAT

TYPE ID ADDR LENGIH LD 1D

SD 0} oO0ODO Q00040

L0C DBJECT CODE ADDR1

1000000
1000009
1000000
Qooao4
Q00008
+00000C
100g0io
000016
oDDO01A
ODDOLE
000022
000024
000024
+ CDQOZE
0004032
G0Da36
t 000038

5020
92812
SR10
4E1D
£33z
9650
4110
95F0
4770
9240
4120
4600
5820
O7FE

FO3D 00000
©o003

oooog
oofon

ADDRZ  5THT

ooo1c
0ugeo
00000
00038
00020

00004
00032
anool

0001E
4oo1c

1
2
3
&
5
3
T
3
9

10
11
iz
13
14
15
&
17
18

SOURCE STATEMENT

AFRNT

1oop

RETURN
WORK

CSECT
USTHG
5T
[E.3

L
LYo
URPK
ot
LA
[19]
BNE
M1
LA
BLY
L
BR
os
END

*y 15
292810,13)
12,001}
LeD(O1)
1/HORK

16.07 4714/70

FOIFEBSD

REG 15 FOR BASE

SAVE REG 2 -
LOAD ADDRESSES OF ARGS TO REGS 1-2-
DATA TO REG 1

CONYERT TO BECIMAL

O(542),MORK#5{3)  UNPACR & DIGITS

321 X1F00
Lok
otz21.c1a¢
+RETURN
0t2),C0 ¢
211022}
1.L00P
2+28{0s 13}
14

o

THSERT ZONES
SCAN QUT LEADING ZEROS

JHSERT BLANK

RURP POINTER

LIMIT TO 4 CHARACTERS
RESTORE REG 2

RETURN"

AILAITO



SYHRDL LEN VALUE DEFN

AFRMT . 00001 000000 000Y

Loop 0C004 00001E 0010
RETURN . 00004 Q00D32 0015
'HORK oG008 Q00038 0017

CROSS~REFERENCE™

REFERENCES'

0o L4
001}
00ns 0007

HO STATEMERTS FLAGGED IN THIS lSSEHBLY’

32 PRINTED LINES

F8g=LEVEL LINKAGE EDITOR

VARIABLE DPTION
1EX0000 HAME MOXOZATH
*322H0X02AT  NOW REFLAGED

OPTIONS SPECIFIED LISTsNCAL ~
5 USED ~ SIZEw{I269T76424576)

Rl “
IN DATA SET

DEFAULT DPTION(S) USED

&114770



FORTRAN 1V G LEVEL 1y MOD 4 AS3IGN T OATE = 0105 © avsissas

0001

0002
0003
000&

00035

o006
ooo?
6008

0009

goL0
L1381

ool2

0013

FURTRAN 1V G

ool4
ooLs

o048
0049

C
4 THES PROGRAM GENERATES THE LEAST CUST ASSIGHHENT OF LAUNCH
[ YEHICLES TO SPACE MiSSIONS. A BRANCH AND BOUND TECHMIQUE IS USED
[ TO REDUCE THE COMBINATORIAL COMPLEXITY OF THE PROBLEH. SEVERAL BRANCHES
c ARE CREATED AT EACH NODE. WUNE DF THE BRANCHES EXCLUDES THE KEXT
c GUST AND THE DTHERS ASSUME EXPENDITURE DF A MNON-RECURRING COST
c WITH 1=2 YEARS (F SUSTANING CUST ADDFD AT FACH NObP
C PENWALTY FUNTTTONS ARE USED 10 SHARPER THE LEMFR noiHD,
[ HODIFIED PENALTY FUNGTEOM 1N LOWER AGUND BASED ON VEHIGLE INFURHATION
2 #2%kTHIS VERSION USES RATE EFFECTS IN RECURRING COSTS#esx
DDUBLE PRECISIOH NAME
INTEGER YDPL,FINISH
INTEGER®2 LYRLETT yMINy [ 5oNUNREC+HYD s LABS s LARF 1 LART ¢MAT 4 VEH LYD s
1  HNYRSST
C
C THE FOLLOWING STORAGE IS USED IM ASSIGN AND MASTER
COMHOH/ SAVEA/NA, YRLME250] , LYRI252), LETT (250 ,HIN{250),
1 D5E501,SUSTIS0),¥DI50),15(106), NUHO 3 NONRECT §0, 20} RYDISO),
2 LABSI&D)eLABFI30)+LARI{40), RXD{12:50}+MATL50)
COHHOR/ SAVEAL/YDPLIS6 ), IBY4NSFX(50 ) 4NRFX{S0 T, NSYR [50)
C THE FOLLDWING STORAGE IS5 USED IN MASTER AND SHOOTH AND ASSIGN
COMMOR/SAVER/NAMELS6) y HITRy ALPIL4y &0)+PLDIT?)+PL5(T214
1 PLRISDIyRDISE{S6s#)+RFIXDI12472)HSTRFXIT2) s NYRSFXIT2 )4 TREF
+ COHMON/SAVES1/NMIS,VEH{4, 501 +FINISH,RCOSTES1) ,5TG40) tNSPR,y
1 NYRS5T(72)
C THE FOLLOWING STORAGE 15 USED TN ASSIGN AKD CHOOZ
1.CUMP‘H]N."S»\\IE(:U'RE(:URl 60:20.2).UNM‘0;250"I.YDH"UI +NEXT+GUESS,
LTRI5D)
< STORAGE USED 1N OECISN AND ASSIGHN
COHMONZASGN/TSTL40) 4 J5T (300 4 KSTIGD) +KEREM IS0 4 YDSI40) + YOF(30) 4
1 YDIL&G)
COMMDN/SAVEDC/KFLAGyNFAM4LSA{40) 4SNRIGD N 4STSL40)yNYSE40) 3 FHNRE30D
1 KDDEF{30)sFH5USL30 )y FAMI30)},DINTI4D1+STINTLAO)
€ THE FOLLOWING STORAGE 15 USED IH STGNUM
COMMON/ SAVESH/1FLAG s STOYTR (40920421 4RINTYR (40,200 ,MBY(40) 4NC1,
1 PLCINTI40}, NEML (4D} RFS (40,4} 4 NFHULA0]
2 HODE(4043) 358140930 yPLC (40430 yPOJ13 ), 5RI13,43)»RINTI40)
£ THE FOLLOWING STORAGE IS5 USED IN CAPABL AND ASSIGN
COMMON/ SAVECL /HOPT + IV KNV, 15, PLHD (501 +KODEV(4014+KODS (40},
2 I1YEHALSO),VLRISO] (WPREISO},VMI2,601+NPLSL50) 1HAI501,NRRI50)
C STORAGE USED IN CAPABL ONLY BUT SAVED FOR BATCHING
LEVEL 1, MUL 4 ASSIGN - DATE = 7010% 09714708
COMHODN/ SAVED/B1(60) e D2 (60 ¢B3 1601104 1503 V5 160) yHRYLE0 1 yHRP 160}
COHMON/SAVELZ/LZIG0)
CORMON/ SAVENVZHY s MYRS
COMMUN/BATCH/KNS TG o KNFAMRNCEyKNHIS oXNSP KDOESPIS)
COHMON/ SAVESG/HSTG
COMMUN/ SAVENR JHUHBR ¢ MXITR
L THE FOLLOWTNG STORAGE MEED NOT 8BE SAVED
COHHMISCRACHIHISNISDvEO).K\'EHISOMPBISO).HS(S&).DUMACSQZQI
[
RUHBR = O
GUESS = 1.T5#GUESS
IFCFINISH.GT.1E GO TQ 17
11 N5TG = O
NFAH = O
NGl = O
H4IS = O
NSPR = O
READIS.IOBINBPT,HYRS,[BY'GUESSngTR'TﬂEF.HX[TR.IG;IFH,II.IH'ISD'IV
c *4%[G IFM 11 IM ISD AND 1V ARE VARIABLES FOR BATCHTNG OHLY ##»
iF IMYRS,EQ.0)} GO TO A0S
HRITE {64104)
1IF116.1T.0} G@ TO 12
WRITE(&.,213)
X »0
4

SUBRDUT INE ASSIGM

NsDC GCNUMBER OF SPECIAL DEVELOPMENT COSTS |
DD AOLO ] = 1y

READ{5,101} KBDSIHnSTGlH.(Sﬂlqul.J'l.Bl,lPLCl[|J).Jllp3h
1 SNR{T1+STSEI1aNYS{IT) 4 LSACTHoHBY LI ¢ INFSETaddadnl 4k,
2 (MODE(I,Jdly J = 1,3}

IFIKDDS{1).EQ.0) GO TO

READES,111) YDS{ITs IST(H. HSFXINSDC}

NSTG = NSTG + 1

LABSIT) = O

WRITE [6:8001) STGUI}e (SRETJI+PLCRLS IV 4 d=1s3)4SKRETILSTSID,
1 NYSI]).LSMH.INFSII.le-! 1e4 )4 HBYLTD

00 8002 J =

1F IHDDE“'J) EQ.OI GO TO 8002

LX = LX + 1

HODE{L4+J) = LX

READIS,B003) (SRIFLX.K1, K = 143}y POJILY)

WRITEL 6:B00%) J.PUJILXI,SRJ[LXu!hPOJlLXl,lSRJ{LX-R! K»2y3}

8002 CONTINUE


http:IFIKODSII).EO.OI
http:IFIFINISH.GT.lI

FORTRAN {V & LEVEL 1.,7H0D 4 ° © KSSIGN T DATE =" 70105 09/15/08

0050 IFINSFXINSDC) EQ.O} GO TD 800D
o051 READI5,110} NRFXINSDC}y {RXD{J¢NSDC), J = 1,12}
ons2 LABS[1} = NSDC
0053 HSBL = NSDC + 1
0054 8000 CONTINUE
005% 12 IFHFH.LI.O) 60 1O 14
0056 DO 13 b = 1,30
0057 nsmts,mz) 1,mun FHNR{T),FHSUS{1)YDFL{T) 45T ¢ [} NSFXINSDC)
0058 IFt1.ED.D} GO TO
0059 IF(J.ED.1) HRITEIG.ZMJ
0060 NFAM & NFAM +
0061 LABF(I) = ©
a0az KODEF({J} = [ '
0063 WRITE( 6y 2141 FRODEF(J} 4 FAHII).FHNMH.FNSUS(H
0064 TF{NSFX[NSDC).EQ.0) 6O T
0065 READ{S 51107 KRFXINSOC}, :nxm.n.usuc). Jily120
0066 LABFII] = NSDC .
0067 NSDL = NSDC + 1
oDe8 13 CONTINUE
Q069 14 IFIT1.1T.0) so TO 1716
0070 DO 1715 [ = §s&
o071 READ{5,103) NFHL(n.Nsnummmnn.ncmruhnmruhsmruh
1 YDI{I1),KSTI131,NSFXINSBC)
0072 IFINEMLITH.EQ.0) GO TO 1716
0073 IF([.EQ.1} WRITE{6,215}
0074 NCI = NCT + 1
0075 LABIII) = ©
0076 J=NFHLLT)
0077 KeNEMU{ 1)
007y WRITE{ 642160 FAMEJI4FAMIK)yRINT{T)yPLCINTFLE)DINTET4SINTID)
0079 IE{NSFXINSDC J4EQ.0) GO TO 1115
Q0ao READIS5,;110}) MNRFXINSDC), (RXDESNSDCHy o = 14120
0081 LABEII} » KSDC
0082 NS0 = NSDC + 1
0083 1715 CONTIMJE
0084 1715 IFLEMLLT.0) GO TO 19
0085 DO 1719 I=1,MYRS
[LLES 19 Lzth)=InY+i=1
0087 HRITE(6+217) (LT LIV, ImE,HYAS)
Q088 1717 DO 1718 I=1,50
00B9 READ (5,105} xnneu:n.NAHE(!:.Pa:n.Nsvnm,Nvaspxnmn.mn.upam
b 4 tMISHIT 420y JuE4HYRS)
0053 IF(KODEM{I1.EQ.0)} &0 1O 19
FORTRAN IV & UEVEL T, MUD 4 - ™~ ~ “ASSIGH — DATE = 10105 09/14/08
009l KHM15 = N4J5 + ]
0092 READ (541071 PLRIT)¢PLSTI)+PLOUE)+YOPLITIqIRDISTII LI sLulyhly
1 PLEDU11,NPLS{11 ¢ MRETD4LTRET 1,NRR{ED 4 LISETY, IVEHAILL)
0093 IS1E) = 1900 +1IS(1)
0094 IFINYRSFX{[1.EQ.0) GD TO 1718
0095 READIS 4 NL0)  MSTRFX(TYs [RFIXDAJ,T)sdn1y12)
0096 £718 WRITE{69219) [ NAKELT)y VLR{E)+HPRIID4+PBIIISLTRIL),
I {MISNULs ) o=y MYRS)
0097 « 19 [FLISDLLI.0) GO TO 20
€ INPUT SPECEAL PROGRAHS HAVING NO ASSDCIATED LAUNCHES
[ KODESP ST lo0
0098 DO 1725 1 = 146
009% READ(5;106) KODESP (1), NAKE(NHISH]1),PLD1]+NHIS1, YOPLIT+NKIS] ,
1 TISUE+NKIS) (PLSTT+NHTS) 4 NSToNYRSFXIT+NMTS)
0100 NYRSSTLT+NMIS] = NST
0101 IEIKODESP{I}.EQ.0} GO TO 20
0102 NSPR = NSPR + 1
0103 JISCT + NHIS) = 1900 + [I5{I+NNIS)
0104 " IF{NYRSFX{T+NMI5]1.CT.0)
1READ(5,110) NSTRFX(I+NH151pIRFIXD[J.hNHIShJ-l'IZ)
0105 1725 CONTINUE
0105 20 IFIIG-LT.0} NSTG = KNSTC
0107 IFLIFH.LTL0)  NFAM » KNFAM
0108 « TFI11.LT O} NCI = KNCI
o109 IFCIHLLT.0)  HHIS = KNHIS
6110 IF{ESD.LT.0) NSPR=KNSP
0111 NSBC = NSOC = 1
oli2 IF{1¥.LT,0) GO TO 3000
c
[ %4567 UP MISS10N HATRIX BY YEAR&#s
0113 HH = 0
0114 3 DO % 1 = 14NMIS
0115 DO & J=1.MYRS
nile IF MISNII,J).EQ.0) 6O TO %
0117 HM = M + 1
0118 YALM{NM)= FLOATEMISNGI.J}) * PBIIL}
0119 LETTLHM)= |
0120 LYRIKMY = J
olzi 4 CONTINUE
0122 3000 CONTINUE
0123 IFIGUESS.GTe 1.0 GO TO 3005
0124 GUESS = 1.0E10


http:IF(GUVSS.GT.I.01
http:OF(IH.LT.01
http:IF(IM.LT.OI
http:NSTRFX(IONM)SI,(RFIXD(J.I+NMIS).J.12
http:I4NMISI.GT.OI
http:FNYRSFX(I).EQ.OI
http:IFI0MLT.OI
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FORTRAN V"G LEVEL™ 1, HOD ™% - TASSIGNT T TV TDAYE & 70105

0125
01ze
0127

ot28
0129

0150

0154
0155
0156

3005
c

(3]

L3 I B o s |

[a 2]

CONTINUE
CALL CAPABL

156 WRITEL6,2000) NSTG2NVoNFAMHCT JHMES MYRS o 1BY2GUESS

8020

660
a030

&8

<

1T

61

305

CALCULATE EXPONEMT FOR LEARNING CURVE
ALOGZ = ALOGIZ.1

IF {1G.LT.0) GO TO 80290

DO 660 1=14NSTG

DO 650 J=1,3

TF {MODEfTsJ).HE.0) GO TO 4560
PLEIT:Jd) = ALOGIPLCEI.J)}/ALOGZ
CONTINUE

IF(T11aLT.0.0R.NC14EQ.0F GO TO 17
D0 &80 I=14NC1

PLCINT{I) = ALOGIPLCINTII))ZALDG2

1FLAG = 0
CALL STCRUM

KFLAG = O
IF{FINISH.GT !.AKD.NUMD.EQ 07 GO TO 305

CALL DECISN
IFIKFLAG.ER.17 GO TO 1
CALL AVAIL

GUESST = GUESS

620 CALL CHOOZ

FORTRAN IV & LEVEL

0157
0158
0159
0180

804

BOS
Cc

o

*
IFINEXT.CE.500,0R.6UESS.LT..601) HYRS = 100
JFINEXT.GE+500.0R+GUESS4LT,.4 0001 GO TO §
NUMBR = HUMBR + 1

axx  PRINT QUT BEST ASSIGHHENT ===
HRITE (644010}

B3 805 J=l,NM

L=LETT{J)I

KaLYR{J)

H=1899+TBY+K

IFCYRLMIJ)NE.O.O} GO TD 204

Hilta) = 0o

1y HOD & ASIIGN OATE = 70195

T09/14/08

09/14/08

IFILETT(J-1}oNE.L)} WRITE(E,206INAHME{L)y VLREL) sHPRELD oMy YRLM{J)

IFILETTIJ-11.EQ.L) WRITE(S,2061) M,YRLH{J)
GO 70 805

IaHINLJ)

IA=VEHI1. 1)

IB=VER{Z:+ 1)

IC=VEHIZ,1)

ID=VEH[4:+ 1}

FFILETT1J=1).NE.L) WRITE{6+202 INAHEIL)y VLRIL) JHPRILYH,YRLM{Y)

+STGEIA) 4 STGIIB) »STGLICH, STGIID}

FFCLETT(J-11.EQ.L} WRITE{6+2021) HyYRLMUIS) s STGIIA}+STGIIB),

1 STGLHICY+STGiID)
CONTIRUE

CALL STGNUM

GUESS = GUESS1

IF{IFLAG.EQ.21 GO TO 1

G0 TO 620

KNSTG = N5TG

KMFAH = NFaM

KNCi = NCT

KHHMIS = NMIS

KNV = NV

KNSP = HSPR

RETURN

WRITEL 6,:4102)

RETURN

FORMAT (3154F1242+4154P541415:25%,812)

FORMAT (912p1X9A%y3F6.3,3F5 3,3%y 2F6.3,713,1%,311)
FORHAT{I2,1XyA%+2F10.0,F4.14212)

FORHAT (2X9213+4F10404F4.1+253)

EGRMAT {1H1}

FORMAT (12+h69F40292X92120FTa046XeF7.092X22012}

106 FORMAT(I3, A6rF10.2:15:124F10,2,2121

FORMAT (2X23F10.2405y &F5.34F104295012413)
FDAMAT [[13212Fb642} '
FOAMATIFY. 14,2131

FORMAT 11X+A6e6XeFI0 094Xy F10 09 SXo T &XoF54 219X 08 AR, 1XD )
FORHAT [1XyA0e 6XsF102004X+FLOL0+5K 1434 XyF5.249X432HNO LAUNCH VEHE

ICLE CAN ACCOMPLISH)

213 FORMAT (1&H STAGE COST DATA/6HOTITLE»3[16H RECURRING LC }.68H D

LEVELOPMENT SUSTAINING

AVAILABLE SHARED COST GROUPS BATCH FACT/


http:A6,FIO.2.IS,512.F1O.2.21
http:IF(LETTIJ-l).EQ.Ll
http:IFILETTIJ-1).NE.LU
http:ID=VEHI4.1I
http:IFINEXT.GE.500.OR.GUESS.LT
http:IFINRXT.GE.500.O.GUESS.LT
http:IFIKFLAGo.E.II
http:E.ANO.NUMO.EQ
http:IF(FINISH.GT
http:IFIII.LI..OR.NCI.EQ

FORTRAN IV'6 LEVEL 1, MGD™% TASSIGNTT T T U MpaATETE 01057 T 0914708

Z 10X+ TOHIHARDWARE ) 4
6Xy LOHIETR ONLY 26X, LOHIWTR ONLY) (30X BHFROK TO//)

0194 zu FORMAT [1HO///17HOSHARED COST DATA/37HONO. TITLE  DEVELDPHENT S

USTAINING// )

0195 2141 FORMAT (1X41242X A% 2K, 2F13.21

0196 215 FORMAT (LHD///22HOINTEGRATION CDST DATA/SSHOLDWER UPPER  RECUR
IRING  LC  DEVELOFMENT  SUSTAINING/14H GROUP  GROUP//)

0197 216 FORHAT Xy A%, 6K A%y F1ha29FT.3,2F13,2)

o198 Z17 FORMAT [14HIAISSION MODEL/4SHO  MISSTON  VELOCITY PAYLDAD P
IRIORITY TRy 17X, 1SHLAUNCH SCHEDULE//5DX,2014/1H /3

0199 219 EORMAT [1Xy1210XsR602X92F10,00FL0,2,4Xs1242X¢2014)

0200 2001 FORMAT {1THLNUMBER OF STAGES,BX,I5/19HONUMBER GF VEHICLESy6X,i5/
1 1GHDNUMBER OF FAMILIES,6X,I5/2BHONUMBER OF INTEGRATION COSTS,12/
2 I9HONUMBER DF MISSIONSy&Xy [5/16HONUMRER DF YEARS,9X, [S/
3 ITHDLAUNCH BASE YEAR,8X,E5/20HDTOTAL COST ESTIMATE.F12.2)

0201 2021 FORMAT 142Xs [4+4X+F5.249%p4 {AG+1X) )

0202 2061 FORMAT [42X,54p4XsF5.2,9%y32HN0 LAUNCH VEHICLE CAN ACCOMPLISH]

0203 4010 EORMAT(BHIKISSION %X s L4HCHARACTERIST IC 34X 2 THPAYLOAD 42X » SHLAUNCH,
1 4Xy6HNUMBER, 10X, THOPTINUK/TH TITLE,4X,16HVELDCITY (FT/SEC) 14Xy
2 SHILBS) ¢ 6XsGHYEAR, 3%, 11HOF LAUNCHES 14X, 14HLAURCH VEHICLEZH

0204 %102 FORMAT ([1HOS//53X.2 GHEND OF DATA = JOB COMPLETE]

0205 8001 FORMAT
1 (1A% g 1Xy31F9.20FT.3 1 F13.2,F1 2,29 2%y 14a1Xs 142X 41%919)

0206 8003 FORMAT (4X4F10.3)

0207 8004 FORMAT (3Xy19HRECURRING COST TYPE,E2,22H FOR X LESS THAN DR =,
1 F6,2114Hs TOTAL COST =4F6.2+19H.FOR X GREATER THAN,F6.2,
2 14H, TOTAL COST =,F6.2.4H X +,Fé.2)

0208 END

FORTRAN IV © LEVEL 1, MOD & ASSIGN DATE » 70105 0%/14/00

TOTAL HEMORY REQUEREMENTS 002130 BYTES

B-7


http:14X,4FI0.31

| Fe8-LEVEL CINKAGE EDI1TOR ‘DPTIONS SPECIFIED TISTyNCAL,HAP

VARIABLE OPTIONS USED - SIZE=(I2697624576)
SLEHOODD HAME HDX0ZAN(R)

JEWO46E  [HCUM
AEM0461  CAPAB
1EWD46L  STGAY

TEHD451  AVAIL

1EWO046]1 CHOOZ
ITIEHO4 6L ALDG

CONTROL SECT

L
H

-1EW0%61  DECISN

NAHE ORIGIN

ASSTEN
SAVEA
SAVEAL
SavER
sAVERL
SAVECE
ASEN
SAVEDC
SAVESH
SAVECL
SAVED
SAVELZ
SAVENY
BATCH
SAVESG
SAVENR
SCRACH

ENTRY ADURESS
TOTAL LENGTH

‘e sHOXOZAN

=l
-

1SN 000

15N 0003

TSN 0004

15N 0005

1SN Q030

ISk ao3t
ISN Q032
15K 0033
ISN 0034

HODULE Hap
108 ENTRY
LENGTH NAME  LDCATION NAME  LOCATION NAME
00 2130
2130 2160
4290 33c
45D 1800
6140 410
6580 3634
9c08 438
A040 548
ASEE  30F8
06EC  \UBRD
OFDE £90
E668 FO
E?58 &
E760 2
E790 4
EY98 [
ETAC  4TA%
00
12F48

NOW REPLACED IN DATA SET

D5/360 FORTRAN H

c

DIAGNOSTIC MESSAGE DIRECTORY

DATE 70.104/16.08,05

SUSROUTINE AVAIL

*%% ADD AVATLABILITY 70 VEHICLE CAPABILITY BATRIXw*%x

lNTEggg;Z LYRyLETT M Ny 5 ¢NONREC sHYDs LABS+LABF 4 LABI MAT ¢ VEH, LYDs
1 Ny

C THE FQLLGWING STORAGE IS USED IN ASSIGN AND MASTER

c

]

+

COKMDN/SAVEA/HHy YRLM{ 250}y LYR(252) 4 LETT (2501 ,HINI250},
1 DSE50)4SUSTIS0)+YDISD) 41501060, NUHDyMONRECK 60,200 yNYD{501,
2 LABSI40},LABF(30).LABT (4D}, RXDILZs50) s MAT(5Q}

THE FOLLOWING STORAGE 15 USED IN MASTER AKD SHOOTH AND ASSIGH
COHAON/SAVEB1/NMISyVEH{ 4y 60 }oFINESHsRCOST(61) ¢ STGI40) 4 NSPR,
1 HYR$ST{T2)
THE FOLLOMING STORAGE 1S USED IN ASSIGN AMD CHO
cDHHDN;‘SAVEI‘.ZIRECURl so.zo.z:.vuu:hzsm.umEol.NEx!’.GﬂESS.
1 LTR150]
THE FOLLEMING STORAGE IS USED IN CAPABL AKD ASSIGH
COMMON/ SAVECL/HOPT o EV KNV 169 PLMD(50) yKODEVEE0) s KODS (4D
2 IVEHALS50)+YLRE50) yHPRIS0) V(2,800 NPLS[50F,MR IS0t NRRISO)
COMMON/SAVELZ/LZE 60)
COMHON/ SAVENY/HY  HYRS
DU 33 J = LyhM
KO = LYR(J}
L = LETT(I)
DD 35 1 = 14NV
IFLITERIVMIL4 134L41)4EQ.0) GO TO 38
D0 36 # = 1,20
FFINONRECE I, M).EQ.0) &0 TO 37
NO = NONREC{14M)
IF{X0.LY.NYDINOY) GD 7O 38
1F{KO.CT.LYDINO)) GO TO 38
36 CONTIKUE
37 LI = 1
60 TO 35
33 LZ{1) = O
35 CONTINUE
CALL PAcx:Lz.vnuu.Jl.Nv.n
35 CONT
NH LESS THAN 136 FOR PRESENT FORMATS
284 HRITE [604000)
KNH = HINO{45,NH}
K = 1
285 WRITEIG,4002) (LETTIJ), J = XpKNA)

DEFAULT OPTIDNIS) USED

EOCATION

HAME

LGEATH
s

CCIHFH.ER OPTIONS — NAMEw HATH,OPT=02:LIHECHT =44, SOURCE,BCDINOLIST, NDDEI:K.LOAD.NDRAPaHOEDIT-ID-NthEf


http:IFINONRECJIIsl.EQ.O0
http:70.104/16.08.05

ISN QD35 D0 420 I=1,NV

1SN 0036 LAVEH[1,1)

ISN 0937 1BaVEH{ 2, )

1SN 0038 [E=VEH(3,1)

tSN 0039 10=VER[441)

ISH 004D 00 2286 J = KeXNM

ESN 0041 LE{JEI=K} = ITEM(VHK{1, 304001}

1SN 0042 286 CONTINUE

ISN 0043 MRITEL6+41000E5STGLIANSTGLIBY,STGLIC) ) STGL IO, (LZESE1-K) duKeKHMY
ISN 0044 420 CONTINUE

15N Q045 IF(NM.LE.XNH} RETURN

1SN D047 IFINHGT.90.AND.X.EQ.467 GO TO 339

ISN 0049 KHH = HINOL9OWNM}

1SN 0050 X u 46

154 0051 WRETE[6,5001)

1SN 0052 60 TO 285

1SN 0053 339 KHH = HINOL135,HH)

1SN 005 K =91

15N 0055 WRITE( 8,4003)

ISN 0056 60 10 285

1SN 0057 4000 FORMAT [1H1,34X451HV EH ICLE /M TS SEON CAPABILI

1 T ¥Y/46Xs30H{1 = POSSIGLE, O = IMPOSSIBLE}/1HO443X+10{2H1 3,
2 10[2HZ 141002H3 },6[2H4 }/18H VEHICLE / MISSION»IXe4{20HL 2 3 &
35 6T 8 90 14941 2 3 & 5/

1SH G058 4001 FURHAT(IHDI 1HO 25X 94 {2H4 1e10(2H5 I'IOIZHE 14L042HT T51002HB o~
2H9 J1BH YEHICLE / HISSIDN'92'9H6 T 89 0,4[20H1 2 3 456,78 %

Z o 1/

1SH 0059 4002 FORMAT [IHD4TXy14HMISSION HUMBER, AX 45121

ISN 00&0 4003 FORMAT(LHO/ IHQs25Xe9{2H9 :'nulzum:'10lzun).io(zmz).uzmsu
1 IBH VEHICLE 7 MISSTIONy 9Xe4120H1 2 3 4 5 6T 29 0 1y
2 H1 2 3 &4 5//)

1SN Q0é&L 4100 FDRHAT (1H 4I24 1XahTA%a1X] 92Xe4512)

I1SH DD&2 END

ssxetrx END OF COMPILATION #dkxts

F8p=LEVEL "TINKAGE EDITOR OPTTONS SPECIFIED LISTy¥%REFyHAPSHCAL
VARIAELE QPTIONS USED = ST1ZE=t126976+245T6) 1 DEFAULT OPTIONISH USED
FEHOO0D RAME MOX02AL{R}
TEWO4&6] ITEM
EENO46L  PACK
LEWD46L  1BCOH=

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
NAME ORIGIM LENGTH NAME  LOCATION NAME  LOCATION HAME  LOCATION HAME
AVAIL 00 710
SAVER 710 2160
SAVEB1 2870 410
SAVEC2 2Ce0 3654
SAVECL 6208 8Fa
SAVELZ 6B0O Fo
SAVENY &CL0 3
LOCATION REFERS TO SYMBODL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IM CONTROL SECTION
2ZF0 SAVEA SAVEA 2F% SAVEA SAVEA
2F8 SAVEBL SAVERE 2FG SAVECZ SAVECL
300 SAVECZ SAVECZ 30k SAVECLZ SAVECL
308 SAVECL SAVECL 3oc SAVELZ SAVELL
310 SAVERY SAVENY 3% ITEH SUNRESOLYED
e PACK SUHRESOLVED 3ic IGCOH= SUNRESOLVED
250 SAVELZ SAVELZ 258 SAVENY SAVENY
ERTRY ADDRESS o0
TOTAL LENGTH L s

s+ 2HOXOIAL HOY REPLACED IN DATA SET

DIAGNDSTIC HESSAGE DIRECTORY

IEHDASEL WARNING — SYMBOL PRINTED E5 AN UNRESOLVED EXTERRAL REFERENCEs NCAL WAS SPEGIFIED.

LogaTioN



i 05/350 FORTRAN H i = T DATET 70, 10A716.09.01
COHPILER OPTIUNS — HAMEs MAIN,OPT=024LINZCHT=4%) SOURCE 4 BCOyNOLIST yRODECKy LOAD s HOHAP yNOEDTT + 1D+ HOXREF
02 SUBROUTTHE CAPABL
€ VEHICLE DATA IS INPUT
€ THE DRIGINAL CAPABILITY MATRIX BETHEEN YEHICLE AND MISSION IS5 SET uP
c

1SN 00

15K Qo3 DOUBLE PRECISION HAME
[SN 0004 INTEGER¥2 VEMsNYRSST
C THE FOLLOWING STORAGE 15 USED IN MASTER AND SMOOTH AND ASSIGN
ISN 0005 COMMON/SAVEB/NAHEL56)y HITRy ALPI{&y B0}.PLDITZ)sPL5IT2)y
1 PLRESOISRDISTISE4}4RFIXD{12472) 4NSTRFX{T2) (NYRSFX{T21,TREF
1SN 0006 COMHON/SAVEBL/NHIS ¢ VEH[4 9601+ FINISH,RCOSTI6L) 4 5TG{40Y +NSPR,
1 NYRSSTI72)
C THE FOLLOMING STORAGE 15 USED N CAPABL AND ASSIGH -
1SN 0007 COMHON/SAVECL/NOPT o 1V XNV IG+ PLHDI50),KODEVIA0D),KODS (40 »
2 IVEHAL50),VLR{501 ,HPRIS0O) »VH{2, 60} NPLE[50),HR50) 4 NARISO}
ISH 0008 COMMONZ SAYESG/NSTG
ISN 0009 COMMON/SAYELZILZ (600
ISH oola COMMDN/ SAYENV/NY e HYRS B
€ STORAGE USED IN SUBROUTINE ONLY L SAVED FOR BATCHING RUNS
{SH OOL1 EOMMDN/SAYED/BLIEDTy82{60)+B3 1501 +B4{60) +HVS{50) 4 HAVIS0) sNRP {60}
Isa gok2 COMHON/SCRACH/DUMCI1156) sNEH( 4460 ), DUMAT3189)
ISH o013 IF{IV.LT.0} 6O TO 14
ISH 0015 0021 = 1,60
ISH 0016 f ALPI(Y:1) = 405
ISH 0017 ALPLIL2,1) = .20
ISN 0018 . ALPIt34+1) = .50
ISH 0019 2 ALPIL4,1) = .25
1SN 0020 16 00 200 J = 1,80
ISk go21 TFUIVLLTL0.AND JLGTXNV)  RETURN
I5N,0023 IFLIV.LY.0-AND.[G.LT.0} GO TO 27
ISH 0025 1FL{V.LT.0) GD 70 15
ISN 0027 READ(5,106) (NEH(IpJhsInLyk)3B1{3),B24J)¢B3{I},B4{J)KODEVI)
ISH 0028 IF(KODEV{}I.E0.01 RETURN
ISN 003D DD 16 K # 1o&
ISH 0031 16 VEHIXyJ) = NEHIK,J)
15N Qo032 READ (5,108) RVSIJ1¢MRVIJ) ¢ NRPIJ) 4 JKEY
ISH 0033 1F {JKEY.EQ.0} GO TD 15
SN OD35 READ (3,109) (ALPI(I4J)el=lys}
15N 0035 15 00 26 T = 148
ISN 0037 [FIVEH{T,J).EQ.0) GO TO 27
1SN 0039 DO 25 X = 1,45TG
ISN 0040 IFIVEHI1,J}.KE.KDDSIK}] GO TO 25
i5K 0042 VEH{Id) = K
1SN 0043 60 10 26
ISH 0044 25 CONTINVE
1SN 0045 26 CONTENUE
15N 0046 27 NY = 9
15N 0047 €1 = Al
ISH 0048 €z = B2{4}
ISH 0049 €32 = B3(J)
15N 0050 C4 = 84{))
ISN 0051 DD 2B I=14KMIS
ISN 0052 L2i1}=D
ISN 0053 IF {1VEHA{I).tQ.0) GO FO 21
ISN 0055 IF (IVEHA{T).EQ.KOOEVIJ)) LZ{1) = 1
ISH Q057 GD TD 28
ESN 0058 21 VLX=VLR(I1-25573.
ISH 0059 IFtYLX.GE.C4) GO TO 28
1SN 0061 HP=EXP[C1-C24VLX-C3/(C4~VLX))
ISH 0082 IFIHP.GT.HPR{1)Y LZ[1])=}
l!SN D064 IF{RCPT HE.3) GO TO 28
ISH 0086 EFILZ(1}.EQ.0) &0 TO 28
TSH 0048 TFINPLSI1).EQ.0} GO 7O 8023
ISN 0070 EFINPLS 1} RELHVSLJI} GO TD BD24
ISN 0072 2023 IF(MR(I!.EQ.0} GO TO §025
1SN 0074 IF{MRVIJI.NE.1) GO TO 8024
13N 0076 8025 JFINRR{I).LE.NRP{J)} 60 70 28
15N 0078 8024 LZIl1) » 0O
13N 0079 28 CONTINUE
15H 0030 CALL PACK{LZ;VYMILled) sRHIS1Y)
ISN 0081 281 CONTINUE
1SN 0082 99 RETURN
ISH 0083 1086 FORHAT ([41245E13.6418%412)
15N 0084 108 FORMAT 13Xs3F2470X+11)
1SH 0085 109 FORHAT [3X,4F5.2}
TSN D086 END

*xxd® END OF COMPILATION #s#ésx

H-10


http:iJKEY.EO.03
http:IF(IV.LT.0I

IEHODGO
1EM04 61
I1EHOASY
1EHO4 6]

CONTROL
NAHE

CAPABL
SAVEB

SAVERL
SAVECL
SAVESG
SAVELZ
SAVENY
SAVED

SCRACH

LCCATION REFERS TO SYMBOL

120
128
130
138
140
148
150

AB

VARIABLE DOPTIONS USED ~ S1ZEx(1269T6+24576)

HAHE HOXO2CLIR)

PACK
EXP
IBCDH=

SECTION

ORIGIN LENGTH

oo
658
2228
2638
2F30
2F3B
3028
3030
36L0

ENTRY ADORESS

TOTAL LENGTH

*xxsHOX02CL

652
1800
410
8FB
4

Fo
]

650
4TAG

FORTRAN IV'G LEVEL L, MOD &

0G0l

oooz2

o093

SUBROUT INE CHODZ

ENTRY
NAME

SAVER SAVEB
SavEBR SAVEBL
SAVESG $aVESG
SAVENY SAVENY
SCRACH SCRACH
PACK SUNRESOLVED
18COH= SUNRESOLVED
SAVEBL SAVEBL
a0

TE68

HOW REPLACED IN DATA SET

DIAGRDSTIC MESSAGE DIRECTORY

CHOOZ

CROSS REFERENCE TABLE

LOCATION HAHE LOCATION

EN EONTROL SECTION

HAMNE

LOGCATION REFERS TO SYHBOL

124
12C
134
13c
Las
14C

AD

DATE = TO104

€ DETERMIKE OPTIMUM VEHICLE TO MISSION ASSEGRMENT

(224

1

1
- 2

THE FOLLOWING STORAGE 15 USED N ASSIGN AND HASTE

16734718

SAVEB
SAVECL

R
INTEGER»2 KSAVE LYRyLETT yHINs 1S HORREC yNYDy LABS» LARF LABL 1 HAT

LYD

COMBON/ SAVEASNH YRLHL 2500 ,LYR{252) . LETT (250} . HMIN(250) &
DS(50), SUSTLIS0)+YDI50}e151104),

LABS{401 4y LABF{30)4LABI(50} s
C  THE FOLLGHING STORAGE 15 USED IN ASSIGHN AND CHOOZ
COHMON/SAVECZ/RECUR( 609202}y VNR{%:2500,LYD{503 . NEXT ,GUESS,

LTR(50)
COMHON/SCRACH/NO

DE (445003 s

NUMD ¢ NONREC{ 60,207,HYD{501+
RXD{1245014+HATI50)

WRISO),LO5ST{2,250),

1 wz2t5001,Z¢50D7+H{500) HSAVEL1DT,TDSI50D) ,DUHI30]
COMHON/SAVELB/KX oK1+ NX 4 KoXK2+NCOST s HZ (60)

1

c
[4
[

z

3
[
c

-

COMMON/SAVELZ/LL
COFMON/ SAVERVZNY

DATA I0KES /-1/

{&0)
+HYRS

IF{MYRS.GT.10} GO TO 2
KI = 1

KNEX = MYRS

GO 10 3

KI = 2

KNEX ® [HYRS + 1
CONTINUE

g IRITIALIZE
NEXT=1

Hx=1

KPNX = 10

DO 16 Ialsde

1e,

NODEUTs1)=IONES

*%%  FIND W(1) = SUM OF COLUMN MINIMUMS OF FERST CASE

Hili=0.0
W2{1) = 0.0
TD5(1) =« Q.0
DO 19 J=#1,4NH
I¥ = LYR(J)

bz

FUNCT IONS

hx

DEFAULT OPFION{S) USED

LOCATION HAME

TH COHTROL SECTION

SAVED
SavECL

SUNRESOLVED
SAVELZ

lDCAfIDN
1

H-11
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| FORTRAN IV*G LEVEL 14 HOD 4 T oHADZ” “DATE™ = 70104 16/34716

0027 JX = LETTLH
0028 174 = LTRIJX)
0029 CALL UNPACKAMZWVNMILyJ)sNV11
0030 COSTIl:J) = 1.0E30
003 COST{2,J} = 1,0E30
0032 DD 18 Ia=1,NV
0023 tFIMZIT}.EQ.0) GO TO 18
0034 CX = YRLMU{JI*RECURIIoEYITR)
0035 TFICX.GE4COSTIZ, )} GO TO 18
0036 TE(CX, LT4C0STE1,0)} GO TO 176
aQo3T COSTI240) = CX
0038 GO TO 14
0039 176 COSTLZ,d) » COSTIN )
Q04D COSTiled) = £X
0041 HIN{J) = I
Qo4 18 CONTINUE
0043 TF(COSTI1+2)4LT#1+0C325) GO TO 20
0044 YRLMIJ)=0.0
0045 COSTi{l+d) » 0.0
0046 COSTIRed) = Qa0
0asT 20 W2(1)} = H2{1) + COSFI2+J)
0048 19 Wil) = Wil) + COST(1,J0)
0049 IFINUMD.NELG) &D TQ 29
0050 WRITEL &, 215 W1}
0051 211 FORMAT(1BG//25H PROGRAN REGCURRING COST =, F12.2)
0052 RETURN
¢
g xn PICKX COST TOD CONSIDER KEXT I
09053 29 KCOST = 0
0054 NKEY = O
0055 FMAX = =1,0E35
0056 IF[KPNX.EQ.NX1 GO TO 30
o057 CALL UMPACK (LZHODE{ LaNX14NUMDy4)
oose 30 DO 35 NIC = 1,NUMD
0059 IFILZL{NIC.LT.15} GO TO 35
o040 NKEY = MNKEY + )
ooel IF{KPNX.EQsHX} GO TO 300
o082 HRINIC) = 0.0
Q083 DO 33 Jx 1,NH
0D &4 IFIYRLK{J).EQ.0.07 GO TO 33
0065 CALL UNPACK([RZ;VHHIL,J) HV21)
oDse CHIN = 1.0E30
FORTRAN EV G LEVEL 1, MOD & CHOUZ DATE = 0104, 16/34116 °
G067 KO = LYR(J)
0063 JX = LETTIN
Q063 1TR = LTRI{JX)
aoro DD 32 1 = 1,0V
o0TL IFIMZII).EDQ.O01 GO TD 32
o072 DO 3l ¥ =1y 20
o073 IFINONREC{1,M1.EQ.01 GD TO 315
o074 ND = RONRECTIsH)
0075 1F({NO.EQ.NICY) GO TO 32
aoTh IFIKI[*L2 (NO}.LT.KO)} €GO TO 32
Q077 31 CONTINUE
o078 315 CX = YRLH{J}*RECUR[I,KD,ITR}
o073 TFICX.LTL.CHENY CHIN = CX
Q080 32 CONTINU
008l WRINIC) = WRINIC) + CHIN
Qoaz 33 CORTINUE
aos3 300 PF & WRINICY = WINX) -
anas IF(SUSTINIC).GT.4.0) DF = DSI{NIC)*0.5 + SUSTINIC} + PF
Qoas IF{SUST INIC) +GEn.001.AND.SUST{NIC)}.LE.2.0) DF = 0,5*DS{NIC} +
1 SUSTINIC) + PF = 1.0E32
0095 1F{SUST{NIC) 46T 4240, ANDs SUSTINICT LEL4.0) DF»Q.5#DS(NIC) +
1 SUSTINIC) + PF = 1,0E5
aga? TE{SUST(NICI.LT.400L) OF = 0.5%DS{NICY + 4.0 + PR
008p IEIDF.LE.FHAX] GO 70 35
008% FHAX = DF
on9d HCOST = HIC
0091 35 CONTINUE
0092 36 IF{NCDST.EQ.01 GO TO 75
4
0093 245 CONTINUE
[ 4
¢ ALLOCATE SPACE FOR NEW NODES
c -
0094 IEISUST(NCOSTI.GE.s001)  Ja0 + (NYDINCOST} — 13fKI
0095 IF{SUSTINCOST).LT..001) J = XKNEX ~ 1
00946 IFINEXT.EQ.1} GO TO A1
aosT DO 40 1 = 24NEXT
aoss K = NEXT + 2 - |
0099 IF{ZIK).LE.GUESS] GO TO 40
o100 J=ael
010k IF{SUST{NCOST)+GE..001) NSAVE{J) = K
o102 IFISUSTINCOST)4LTAa001) HSAVE(L) = %
0103 FF{J.EQ.KNEX} GD TO &4

H-12
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http:IF(NCOST.EQ.02
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FORTRAN IV'G LEVEL

0104
0103
Q106
0107
Qi08
0109
9110
o111

0112

0k35

an

oOon O

40
41

Ty MOD & CHOOZ DATE™ ="70104 = 16¥34%/1a
CONTINUE

IFLJ.EQ.RNEXT GO TO 44

ELEst

NEXT=REXT+1

IF(NEXT.EC.500) GO TOD 74
IF(SUSTINCOSTI4GEL o 00Y)  NSAVE{J) = NEXT
JRISUSTINCOST)LT..00E} NSAVE{1] = NEXT

GO T a1 .
“
#%%  BRANCH WITH VARYING YEARS DF SUSTAINING COST  sam
4% DO 52 K=1,1D
TF{SUST(NCOST) «GEe e 00LoANDK.LT. 1+ {NYDINCOSTI-1}/KI} GO 7O 52
KXsNSAVE (K]
IF{(X—1P*KILLTLLYDINCOST)) GO TO 45
WEKX} = 1.0EI0
Z(KX) =20.0E30
G0 70 509
45 DO 46 I=144
4& HODE(I4+KX1sNODE{ I,MX)
LI{NCOST}=K=1
IF(X.EQ.]1 + [MYDINCASTI=11/KT1) LZIRCOST) = O
CALL PACKILZ4NODE[L+KX)yNUKD,4)
CALL LBOUND
509 IFLSUSTINCOST).1T..001) GD TO 53
IFIKI3K.GE.MYRS) GD TO 53
52 CONTINUE
b BRANGCH INCLUDING HCOST AND ALL SUSTAINING — PUT IN NODE HX *kx
53 LZINCDST) = (LYD{NCDST) + Xi — 1}/KI
CALL PACK (LZoNODE{)1,HX),NUHD 4}
TEAH{NX ] oGT oW LRX 1 =2 GO0 14 ANDWHZ INX 14 GT M2 {KX1=0,00011 K = S0
IFIHEANX) «GToM (KX ~e 0001 AND N2 (NX1 aGT+140E254 ANDHZIKXI-HZINX)uLTs
1 1.08E25) K = 50
KX = NX
KZ = LYD{NCOST)
CALL LBOUHD
A
=sx  {HPROVE GUESS IF AT BOTTOH OF TREE  wux

FORTRANIVFG LEVEL

0135
0137
0138
0139
0140
0141
o142

0143
Olak

(32X

5

=1

55

5

o

7

+

7

v

77
Ti5

78
80

IF{NKEY.GT.1)} GD 70 55

1, HOD & CHDOZ DATE = 70104 18734716

<
IFEZERX)LTGUESS) GUESS = Z{NX}
DO 5} I=L14KNEX
FFISUSY INCOST)+GE«s D0 o AND, T.LT 22+ INYD(NCOST)=1}/R]T) 6B TO 51
K=NSAVE{]]
1FIZIK).LT.GUESS) GUESS w» Z{K)
IF{SUST{NCOST}. LT+ 001) GO TO 55
CONTINUE

“

PICK NEXT NODE #OR BRANCHING AS THE ONE WITH LEAST LOMWER BOUND Z
KPHX = NX
NX = }
DD 59 I=w2,HNEXT
TFIZINXGTLEZRT)) NX = 1
CONTEMUE
IFEZINX).LE.GUESS) GO TD 29
HRITE(&y202}
GUESS = 0.0
GD TO 99
HRITE{&,2031
G0 TO 99
DO 80 J=],NH
IF(YRLM(J].EQ.0.0] GO FO
caLe UNPACKIHZ-VNM}.J),NV.U
CHIN=1,0E30
KD = LYR{J}
JX = LETT(J)
iTR = LTRIJ)H
DD 78 {=1
IF(l‘!ZiII.EO.Dl GO TO 78
D3 77 K=1420
IFINONREC({T¢K).EQ.D) GO TO TT5
NO =NONRECI 14K}
IF{KI*LZ{NO).LT.KD) GQ TD 78
CONTINUE
CX=YRLHA{JI®*RECURI I +K Uy ITR}
IFICX.GE.CHIN] GO TO 78
CHMIN=CX
HIN{J)=]
CONTTINUE
CONTINUE
DHIN = Z(HNX] - W{NX)
WRITEL 642011 NX+WINX} yDHINZINX}
DO 76 RO = 1,NUMD
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"—-_?L’, o o . N
FORTRAN IT G LEVEL 1, HOD 4 CHOOZ DATE = TO104 r6/34416

0177 76 LIIND) = LZIND)*K1
, 0178 201 FORMAT {1HOp13(1H®),17TH S D L U T I O N +12(1H*}/1H 413929%,
1 3(F9.2,5X))
0178 202 FORMAT{14H1CUESS TOO LOW}
0180 203 FORMAT LL9HIEXCEEDED 500 NDDES)
0161 99 RETURN
o182 END
-
FORTRAN IV G LEVEL 1, MOD 4 tHooZ DATE = 70104 16/34/16

TOTAL REMORY REQUIREMERTS 001544 BYTES

H-14



Fpp=LEVEL TINKAGE EOITOR QPTIONS SPECIFIED LIST.NCAL /AP

VARIABLE OPTIONS USED ~ STZE={1269Th:+245761

EWOQO00 NAME MOX0ZCZ(R)
€HD461 URPACK
IEH0451 IBCOM=
JEMD461  PACK
IEWD461  LBOUND
HODULE HAP
CONTROL SECTION , ENTRY
HAHE ORIGIN LERGTH HAKE LOCATION NAME  LOCATION HANE
CHOOZ oo 1544
SAVEA 1568 2160
SAVECZ &8 3654
SCRACH £000 ATA%
SAVELB B4AB 1068
SAVELZ B5BO FO
SAVENY BEAD 8
ENTRY ADDRESS ac
TOTAL LENGTH BeAs

kaxxHOXD2CZ

HOW REPLACED IN DAYTA SET

DIAGNOSTIC MESSAGE DIRECTORY

DEFAULT OPTIONISE USED

LGCATION

TEWD44]L WARNING — SYRBDL PRINTED 15 AN UNRESOLVED EXTERNAL REFERENCEs KCAL WAS SPECIFIED.

i

COMPILER OPTIONS = MAHEw

ISN 0002

1SN
154
15K

0003
0004
aops

000 &

c

—
057360 FORTRAN H

DATE  TOL10471643%4.49

SUBROUT INE CONSTR

DETERMINE IF ANY PROGRAM CONSTRAINTS HAYE BEEN VIDLATED

INTEGER PROG

INTEGER*2 IYEH+LVS,NSTRSTsLVARY+LYD, NLVP+LASELLNDATE

COHHMON/PLSAVE/TITLECI1O) 4 FIXED(20 ), LEVELI20) 4CRTRVLEZO) ¢

1  PHAXPHIH:ACCL EXT o ISTRT IFIN,HAXTITR,NCSTR

COMHON/ SCRACH/TOTAL{20) M {20) s NSLLLOYJHOP{ T2} LYSF 560401200,

1 XLVSUMIP0,501, XOUT{20) ,VOUT{20)yRAFIT2)+LFIT2) 1 SF{T2) +FLAGR(T2}y

2 FLAGS(T2}yPROGyIUNDy KVEHI{50} yARRI20) s THAGE(A3D 4 YEARIZO),

3 Y201 RESFLTZ) L HRSREUT21 MSXFUT2) o NDSF(TZY o SUSTF{T2) 2 VNAMLSG Y,

4MSCALELS) (RECURI 20550}y HSTRRCET21aNYRSRC 172} sLROF{ T2} KVEHT 8004
IERRy SXIPy MYFLAGINPRDI 90} 1KPRO(9G) yOUHST14AS)

5
C THE FOLLOWING STORAGE IS5 USED 1N HMASTER AND SMOOTH

1o

20

0
L

o

50

COMHON/SAVES/H My IVEHI 66) sLVS {660 151720 yNSTRSTIT2) yRIT21 +LYARY L6}
1 HLYDi &6}y NLYPIT2) 4 XSCHU10¢566) s LABEL{S0)+NCS, L5190},
2 NPRDG[QD)rKPRﬂGl‘?DI'KDDEHOJ.LNDATE(TZ
1ERR = 0
'I‘F IHCSTR'EQoOI RETURN
P =
na 100 l-l. HLSTR
J - NPRUGII)
K = KPROGL
1F GJJNE.NP.AND.K.NE.NPI G0 TO 1o0
HP= RODE(1}
IF (HP.LT.1.0R.MP.GT.11) GO TO 100
GO TO {10420+30:40,50260+70:110,90+919921y NP

DT = €541}
1F (StJ}.LT.ES(KIERIK] & DT)) GO TO 110
GO TO Lo
0T = CSID)
IF {{S{JIGREIIGDTILGTSIKEY GO TO 110
G0 T0 0o
o1 IF;S!J!-RE.CSHH GO T0 110
G
TFILSEJ) & RUJY - 1.0).HME.C5¢10) GO TO 110
GO TO 100
1F (R{JIL.NELCS{IT} GO TO 110
G0 Ta 100

DT = LNDATELJ)

ET = LNDATE{K)
IFE4STJIEDTECSI 1) +BT o (SIXISET))
1 GO TO 110

HAME

LOCATION

HATH, OPTo02+LINECNT =44 s SOURCE +BCDWNOL 15T s NDOECKs LDAD NOMAP NOEDIT s ID'NDX‘REF

H-15
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TISH Q042 GO 1O LoD

15N 0043 TOo DT = LNDATE(J} = 1

154 0044 IF {(S{J} E DTI.GT.CS5{1)) G0 TO tlo
15N 0046 GO _TD 100

ISN Q047 90 IF{STJ).LT.CS(I}) GO TO 11D

15K 0049 60 7o 1op

15N 0050 91 DT = LNDATE{J) - 1

ISH 0051 IF €451J) & DT7.LT.CS{I)] ©O TO 110
154 0053 G0 70 100

ISN 0054 92 OT = LHDATE(K) =1

15N 0055 IF CIS(IICRIJIRCSII}IGTLISIKILDTY) GO 70 tlO
ISN 0057 100 COKTINUE

15N 0058 RETURN

ISN 0059 110 IERR = 1

ISH 00 &0 120 RETURH

ISH 0061 £ND

#4knks END OF COHPILATION sdsexx

FBa=-LEVEL CINKAGE EDITOR OPTIONS SPECIFIED LIST+XREF;HAP:NCAL

VARIABLE OPTIDNS USED = SIZE={125976:24576) OEEAULT ORTION{S) USED
1EWCODO NAME HOXOD2CRIR)

CROSS”REFERENCE TABLE

CONTROL SECTION ENTRY
NAME ORIGIN LENGTH HNAME LOCATION NAME  LOCATIDN NAME  LOCATION NAHE  LOCATION
CONSTR oo 3EC
PLSAVE 3FD 138
SCRACH 528 4TAk
SAVES 4000 1680
LOCATION REFERS TO SYHMROL IN CONTROL SECTION LOCATIDN REFERS TO SYHROL IM CONTROL SECTION
Fo PLSAVE PLSAVE Fé& SCRACH SCRACH
F8 SCRACH SCRACH FC SCRACH SCRACH
100 SCRACH SCRACH 104 SAVES SAVES
108 SAVES SAVES
ENTRY ADDRESS oo *
TOTAL LENGTH 4330

**=4HOXOZCR  NOW REPLACED [N DATA SET



-ih'n' "™ 057360 EORTRAN H DATE  70.104/16.35,17

COMPILER DPTIONS = MNAMEm HAIN,DPT=02,L{NECHT =44 o SOURCE ;BLRNOLIST {NODECK s LOAD JNOMAP JNGEDT Ty 1D+ NOXREF
IS4 aod2 SUARDUTTNE DECISH

THES 5SUBRDUTINE SETS UP DS COSTS, CALCULATES AVAILABILITY OF EACH DECISION
COSTy AND MATCHES THESE €OST5 WiTH EACH VEHICLE THEM PRINTS THEM OUYV

15N 0003 INTEGER FINESH
ESH Q004 INTEGER®2 LYRvLETT;HlN:iSnNONREC-NVUvLASS;LABF.LABI.HAT;VEH.LVD;
1 NYR5ST
STORAGE USED IK DECISN AND ASSIGH
tSN 0003 COMHONSASGN/ 1STI40) »JSTIIN) 4 KST{40} o KODER{S0) 2 YDS (4D »YOF (301,
1 YDI{40}
ISH 0004 COMMOR/ SAVEDC/KFLAG yNFAMs LSA 1403 +SNRI40) 4 STSTS0HYSI40) 4 FHNRE3OT,
1 KDODEF(30)4FMSUSE30)FAMI30) +OINT (40} ySINTI4D)
€ THE FOLLOWING STORAGE 1S USED IN ASSIGN ARD MASTER
15N ooO7 COMMON/SAVEASNH, YRLM (25014 LYRE252) s LETT{250) »HIN{ 2501,
1 DS(507,5U5T{501,YDL50), IS{106), NUMD+NDNRECT 60,201.NYDL50),
2 LARSIA40).+LABF{301,LABINA0), RXDIL2Z,5014HATI50)
¢ THE FOLLOWING STORAGE JS USED IN MASTER AND SHDOTH AND ASSIGN
15N ooge COMHDN/ SAVERL/NMISyVEHI% 46D ) y FINISH+RCOST[61) ySTGL40) yNSPRy
] NYRSYTLE2)
< THE FIHLLUMIMNG STORAGE IS WSED 1N ASSIGN AND CRODZ

aopaa

ISN ooo9 COMRON/SAVECZ/RECURL 60¢20¢2) s VKM% 425004 LYD{ 50} yHEXT 4 GUESSy
i LTRI50}
C THE FOLLOWING STORAGE 15 USED IN STGNUM
tsk 0010 COMHON/SAVESM/ IFLAG STGYTRI40+2042) +RINTYR{40¢20) 4NBY {50) 4NCI+
1 b PLCINTL40), HFHL L40) 1 NFS14D+ A} NEHUTAQ)
2 ﬁﬂDEl‘OU.Bl|SR(QO.B);PLC!"U'3)|FUJ(3||SRJ(3|31 +RINT[40)
ISN DOD11 COMMON/ SAVERV/NV, NYRS
ISH 0012 COHHON/SAVESG/NSTG
SN oaly COMMONZSCRACH/HASA4C) ¢ LYFL30)NYFL30)4MAF[30) yHATE {400 4 DUHD L4415}
c
13K 0014 IRLEINTSHLGTL) GO TO 2
[ +
c *SET UP 05 COSTS FOR BRANCH AND BOUND PROCERURE®**
[ CALCULATE AVAILABILITY OF EACH BECISION COST
c
I5N pole HURD = ©
15K 0017 DD 3 1 = 1.NSTG
15N 0018 LSA{I} = NIND(LSNIMHVRSI
15H Ot HASIHID
134 onap ¥ = LADSEIY
TSN 002} IFISNRHILSTS(II(X-LT-.DII GO Y0 3
ISN 0023 NUMD = HUHD & L
1S 0024 DS [NUMDY=SHR{1}
ISH 0025 JTF{LABS(I}.EQ.0) 6O TO 302
154 0027 L = LABSII)
1SN o028 00 301 K = 412
ISk 0029 301 DSINUHD] = DS(NUMD) & RXDIKeL)
ISN 0030 302 SUST [NUMD}=STSIT}
§SK 0031 MHATINUFD) = ]
1SN 0032 HASEI) a NUMD
15N 0033 NYDIADMDY = NYS{IY
15N 0034 LYD{HUHD} » LSALE)
15N 003% ¥YDLNUMD) = YDS(I}
1SN 0034 ISTHUND ¢ HMISGNSPRY = IST(I) & 1900
I5H 0037 3 CONTIKUE
1SN 0038 IFtNEAN.EQ. 0) GO TO 601
[ CALCULATE FAMILY AVAILABILITY DATE
€ FIRST YR. FAMILY IS5 AVAIL. = 15T YR. ANY STAGE IN THAT FAHILY IS AVAIL.
15K 0040 0D 422 T1 = 1,NFAH
1SN 004} I = KODEFLIL)
15N 0042 LYFI1) = O
ISH 0043 422 NYF{I} = MYRS
15H 0O44 00 423 J = E4NSTG
154 0045 OO 424 M5 = T34
ISk 0046 I = HFS({J,H5)
1SH OD&T IFLT.EG.0) €D TO 423
15N 0D4% NYF{1] « MING (NYFUI}.NYS(J])
154 0050 LYF[I) = MAXOILYFII)4+LSALID)
15N 0051 424 CONTINUE
ISH 0052 423 CONTINUE
I5H 0053 DD & 11 = 1,HFAH
I5H 0054 1 « RODEFIIL)
I5H 0055 HAE(] J0
I5H 0056 X = LABFIT)
ISN 0057 TFCFHNR{TIEFHSUSLINEX.ATA 01 GD TO &
15N 005% RUMD = NUHD £ L
ISH 0D &0 DS {HUMD) = FHNR(I
15N 00sl !FlLABF(lhEQ.O) GO TO 304
ISN 0043 L = LABF(
15H 0064 00 303 X = l.lZ
ISH 0D&5 303 DS(KUHD) = DSINUHD) & RXDIK.L]
150 0066 304 SUST [NUKDIeFHSUSLIY
184 0067 HATHHUND) » ~1
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ISH 0048
1SN 0049

15k 0098
1SN 0099
15N 0100
15N o101
15N 0102
ISN 0103
ISN 0104
15N 0106
ISN OLOB
TSN 0199
ISH 0110

15H 0112

TEN OL14
IS4 0115
PSN O1LG
ISk 0118
ISN D120
ISH Ok2L
15K 0122
ISH 0124

ISH 0125
ESH 0127
ISH ©L29
ISN 0131
154 or32
1SN 0133
I15H 0134
ISH 0136
ISH 0137
ISN 0139
I5H G140
154 0141
1SN o142
1SN D144
1SN 0145
158 0148
ISH 0148
ISN 0149
ISH 0150

154 D151
ISk 0153
ISH 0154
IS8 G155
1SN 0158
15Kk 0138
IS8 0160

154 0181
15H Ole2

c

(13351

[x13]

HAFLEL = NUMD
NYDIHUHD) = NYFI1)
LYDINUMDY = LYF(I)
YORNUMD) = YDFLI)
TS{NUMD € NMIS & NSPR} = JSTi(I) & 1900
CONT INUE
60t IFINCE.EQ.D) GD TO 4
DO160 I = 1,RCT
HAICIE1=D
X = LABI{1)
IFIDINTIIIESINTCIIBX-LT.-OII G0 TO &0
NUMD = hUHD &
D3 (NUHD} DiNTl”
!FILABHH.E0.0J GD TO 306
L = LABEL{}
DD 305 K = 1,12
305 DSIKUMD) = D5{HUHMD) E RXDIXsL)
306 SUST {NUMD)I=SINTII]
HATINUMD) = ~100 =1
HAICII} = NUHD
FIRST YR. INT. COST I5 AVAJL. w 18T YR. BOTH FAHS. ARE AVAIL.
JF = NFHLIT)
KF = NFHUII)
NYDIKUHD) = HAXODINYF{JFINYFIRF)]
LYDINUHD) = MINRDILYFUJF}sLYFIKF))
YBINUHD} = YDI(1)
ISIHUHD & NMIS & NSPR1 = KSTII) & 1500
0 Cﬂ‘NTlNUE

*+#HATCH DECISEON COSTS WITH EACH VEHICLE®#®

[

4 DD 66 1 = 14RY
JXiw )
DO 64 J = 1,20

&4 NONREC(T4+4) = @

25 DO 65 M5= 1.4
Krx VEHIHS,1}
IF{X.EQ.0} GO TD &5
IFIHASIK).EQD. O0) GO TO 63
HONREG (1+J%) = MASIX)
JE= JX 61
IF{JX.6T.20) GO 7O 93

TFINFAH.EQ.0) GO 7O 21

bl PICK UP SHARED COSTS  ##%
63 00 AAS X¥nlg

KX*NFS{K+XY)

IFIKX.E0.01 GO TO BBS

FTF(MAF(EX).EQ.0) 6D TO 885

ND‘!:R]SE(I-JXRHAF(KX]

IFLJX.GT.20} GO TO 93
885 CONTINUE
#3r  PICK UP INTEGRATION COSTS  »»»
21 IFINCT.EQ.0} &0 70 65
IFINS.E0.4) GO 1O &5
IFIVER(HMSEL+1)4EQ.0) GO TO 65
RI=VEH{HSE], T}
DD B9 J=1,NC{
DO BBY KY=]l,h
TFINFHLIJ}JRE.NFS{K,KY}] GO 70 B8?
DO BB6 Kixleh
TFINFHUL) . EQ-NFS!KI"KIH GO TO &88
8846 CONTIMUE
857 CONTIRUE
GD 70 89
888 IF(MAICIJ}.EQ.0} GO TO 8%
NOMREC114JX} = HAICIJ)
JEow X L1
1FLJX.GY.20) GO TO 93
89 CONTINUE
&5 CONTENUE
&6 CONYINUE

**¢PRINT OUT DECISION COST CATEGORIES®*&
TF{NUMD.EQ.0} RETURH

WRITE( 6, 211)

DO 925 1 = ],NUMD

JEHATIT )

TF{J.LT, =100} GO TO 345

IFld.LT.0) 6O TO 340

HRITE (6,208} [+DSCTHSUSTUI)+STGOIN NYDETY2LYDIL ) IS{TENNTSE
1 HSPR)y YDI(1]

G0 TO 925
340 Jimed

~N
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ISH Q143 WRITE{6,209} I, DS(1),
1 NSPRI, YD{f}

SUST(1)s FAMLJIX}4RYOED)4LYDUE) s TSTIENMISE

ISN Oleh G0 10 925

15N 0145 345 Jxw=J-1G0

ISN 0166 JY=NFHE{JX)

ISH 0lat JTaNFHU(IX)

ISH 0148 HRITE{6,210) I+ DS{Ile SUSTUL)y FAMIJIY),FARLIIZ) NYD(TDLYD()y
1 ISUIEKMEISENSPRI+ YDUID

ISH 0149 925 CONTIHUE

is4 0170 RETURH

ISN 0171 93 WRITE( 46,2200 I

15N o172 KFLAG = )

15N 0173 95 RETURN

ISk 0174 208 FORHAT [1456X92F124295K4A% s XySHSTAGE $26X 513, 9K 13+8X%e15,7X+F5.0)

IR 0175 209 FORMAT (1446Xs2P12e245Xe A%y IXyGHSHARED 925X s F3¢9X403¢BXK+15¢7XeF5.0}

1SN 01T 210 FORHAT{1496X+2F12.2+5%y 1SHINTEGRATION OF sA&,5H AND A% 8Xs]3,9%,
1 I3yBXyI547X4F5.01

15N o177y 211 FORMAT{25HIQUANTITIES BRANCHED UPON/LHO4+11Xs)LHOEVELGPHENT 2%,

1 10HSUSTAINING,38X, 10HYEAR AVAIL42Xy9HLAST YEARs2X,SHDEV STARTy
2 2ZX+1ZHDEV DURATIDN//)

ISN 0178 220 FORMAT(A5HOEXCEBDED 20 MON-RECURRING COSTS FOR VEHICLE:I&)
END

ISk 0179
*kexek ERD OF COMPILATIDH #xxsa#

Fea-LEVEL LINXAGE EDITOR OPTIONS SPECIFIED LISTyXREF;HAP+NCAL

YARIASLE OPTIDHS USED = STIE=[126976+24576)

'1EHO000 HAKE HOXOZOC(R)
1EWO0461 IBCOM=

CONTROL SECTIOR
NAME ORIGIN LENGTH

DECTSH 0D EDs
ASGN EDB 438
SAVEDC 13i0 SAB
SAVEA lsse 2150
SAvERL 3ala 410
SAVECL 328 3s5a
SAVESH 7420 30F8
SAVENY AST8 8
SAVESG ASa0 L]
SCRACH ASBB 4TA%

LOCATEDN REFERS TO SYMBOL

Z48 ASGN
250 SAVEA
258 SAVEBL
260 SAVELZ
268 SAVESH
210 SAVESM
278 SAVESG
280 18COM=
ENTRY ADDRESS oo
TOTAL LENGTH ED30

fenraHOX020C  NOW REPLACED TN

CROSS REFERENCE TABLE

ENTRY

HAME  LOCATION HAWE  LOCATION

N CONTROL SECTION

ASGN 24C
SAVEA 254
SAVEBRL s
SAVECZ 204
SAVESH 26C
SAVESH 274
SAVESG 27C
SUNRESOLVED
DATA SET

DIAGNOSTEC MESSAGE DIRECTORY

BEFAULT OPTIDHIS) USED

HAME

LOCATHON REFERS T0O SYMEDL

SAYEDC
SAVEA

SAVECZ
SAVECZ
SAVESH
SAVENY
SCRACH

LOCATIOH

NAME

IN CONTROL SECTIOM

SAYEDC
SAVEA

SAVECT
SAVECZ
SAYESH
SAVENY
SCRACH

LacaTIg

H-19
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i 0573607 FORTRAN H DATE  TO,104/16448.10
COMPILER OPTIONS — NAME= MATH;OPT=02, LINECHT =% SOURCE y BLD (HOL FST . NODECK, LOAD, NOMAP s HOEDTT » 1D, ROXREF

ISN 0002 * SUBRQUT {HE LBOUND
C  THIS SUBROUTINE CALCULATES THE RECURRING AND NON-RECURRING LOWER
:c; BOUND WITH A PEMALYY FUNCTION INCLUDED IFf H NE 1.E30
ISH 0003 THNTEGER™? NSAVE,LYRyLETT s HINy IS NONREC yNYD s LABSyLABFLABT ¢ HAT,
1 LYD+KEEP
1SH 0004 T COMMON/ SAVEA/HM S YRLME 2500 s LYR{252) s LETT (250 L4 MINI 250 4
1 DSI503,50STI50):YDIG0)+150(106)+ NUHDyNONRECI 60,203 RYD{50),
2 LABS{40)+LABFI20)4LABI4Q), RXDI12450) ¢HAT({50}
15K 0005 COMHGN/SAVECZ/RECURT 609204219 VNNI4p250)LYD1507 sNEXTyGUESSs
1 LTR{501
15N 0006 COMHON/SAVELB/KX p XTIy NX 4K ¢KZ s NCOST 4 HZLED)
15H 0007 COMMON/SAVELZ/LZ{&0)
1SN 6008 COMMOM/ SAVENY/NVy HYRS
1SK 000% COMMDN/SCRACH/NODE (%, 5000« WR{50}y LOSTI2+250)0 N
1 HW2{500),2{500) ¥ (5000 yNSAVE(10)+TDSI500) +XEEPISO0}DUHIES)
c -
1SN 0010 IFIK.EQ.50) GO T0 564
c *exF [ND NEW RECURRING LOWER BOUNDSx#
ISH 0012 49 HIKX)=0.
TSN Q013 H2{KX} = 0.0
ISM 0014 DO 50 =l NH
ISN 0015 IFLYRLM{J).EQ.0.0} GI* TO 50
TSN DO1Y CALL UNPACKIMZ VHH{I+JVohV,1)
I5N 0018 COST(1pd1 = 1.0E30
1SN 0019 COSTiPsd) » 1.0E30
ISN 0020 KO = LYRIJ)
ESN 0021 JX = LETTLI)
ISN 0022 ITR # LTRIJX)
1SN 0023 DO 48 Iml,NV
TSN 0024 TFIMZLE)LEQ.D) GO TO 48
ISK 0024 DO 4T Mml,20
iSN 0027 IFTHONRECE I o M1 .EQ.0) GO TO 475
ISN 0029 » NO = NONRECIT,H}
15N 0030 IFIKI*LZENG) LT, XO } 60 TO 48
ISN 0032 4% CONTINUE
1SN Q033 A7T5 CXaYRLH(JI*RECURLI+KDITR)
1S4 DO34 IFICX.GE.COSTI2,J0) GO TO 48
15N 0036 IF(CK LT.COST{1+J)} GO TO 43
1SN 0038 COSTlZ,3) = CX
ISH 0039 GO T0 48
ISN Q040 43 COSTI244d) = COSTLLsd)
1SN 0041 COST{14+d) = CX
15N 0042 MINED) =
15H 0043 48 CONTINUE
15N 0044 WEKX =K LKXIECOSTELy 0}
1Sy 0055 H2{KX) = M2IKX} & COSTE2,J}
15H 0046 50 CONTINUE
1SN 0047 IFIXX.EQ.HX) GO TD 510
ISN 0049 KT = KI*LZIRCOST)
154 goso IF{HIKX}.LT.A.0E20} GO TO 508
[Sh o052 TGN = Ged
LS8N D053 » GO 10 38
ISN o054 508 IF(KZ.EQ.0) GO TO 510
ISk 0056 KY » HSAVE(K-1}
ISN 0057 512 IFINIKX)oGTW{XY)=o000) L ANDHZ{KX} BT MEZIKY)~.0001) GO TO 28
IsN gos9 o IF{HIKX) eGTaW (KT )=o000Ls ANDPaHZIKX Y 45T 4 LaOEZS  AND W ZIXY ) "HZIKK D sl T
¢ 1 1.0F?51 GO TN 238
c CALCULATE LOWER BOURD USING PERALTY FUNCTION RASED ON VEHICLES
ISH 0061 510 DO 350 NIC = 1,NuHD
1SN OD62 KEEP{NIC) = 1
ISN 0063 IF{LZ{NIC).LT.15) KEEPINIC) = O
1SN 0045 350 CONTIKUVE
ISN Go&s 355 T60 » 6.0
ISN 0067 tv =0
ISN Q068 T6 = 0.0
1SN 0063 354 BO 351 IX = 1,NV
IS4 Q70 1FUIX.E0. IV} GO 7O 351
15K o072 * VGO = 0.0
ISN oov3 330 DO 90 J = 14NH
ISH 0074 TF(YRLMIJI.EQ.0.0) 60 TO 90
ISN 0076 TF{HINLJ)LEQ. 1X) GO TO 91
TSN 0078 50 LONTIRUE
ISN 0079 GO 10 2551
ISN 0080 951 PF = 0.0
ISN 0081 KTV = 0
1sn cosz 00 341 M = 1420
ISN 0083 IF{NONRECI 1XsH] +EQ.0) GO TO 3515
ISH 0083 HO = NDNRECE IX.H)
1SH QoBs IF{XEEP(NOI.EQ.0) GO TO 351
1SH 0DBR VGO » VGO SDS(NGY & FLOATIKII#*SUSTING]
ISH 00=% KTV = 1 .
_ISN_0090 341 CONTINUE
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1SN 0091
1SN 0093
1S4 0094
15N 009
15k 0098
ISN 0099
15N 0100
1SN Q0L
15N 0103
I5H 0104
15N 0105
1SN 0106
15Kk 9i03
ISH 0109
1SN D110
ISN 0111
ISK 0113
ISN 0114
15H 0115
ISN 0118
1SN 0117
I5H o119

15N 012}

18N 0123
ISH 0124
1SN o125
ISH 0126

341

33

35

a5
3
3

5

50

5 IFIXTV.TQ.0) & TD 351

DO 33)1d= 1,KH
IFEYRLHIJ).EQ.0,.0F GO TO 321
IFIMIN{JI.NELIX] GO TO 331

PF = PF & COSTI2+J) —~ COST{Lso}
CONTINUE

VGO = AMINL{VGD.PF)
IFIVGD.LT.TG) GO TO 351

v = IX
¥6 = AMAXL{TG,VG0)
1 CONTINUE

IF{TG.1T.GUESS*.01) €D TG 37
160 = T6 & TGO '
TG = 0.0
DO 352 M = 1,20
LFINONRECEIV,MILEQ O) GO TO 356
NO = RONREC{ IV4H)
KEEPINO} = O
2 CONTINUE
7 TGO = FG60 & TG
B IF(KZ4EQ.0) TOS{KX) = TDS{NX}
IFIKZ.GT.0.AND.KX NE.NX) TD5 {KX] = TDS(NXI
1 5 DS{NCOST) & FLOAT{IK-1}*KI-NYD(NCOSTIELI*SUST (NCOST)
& [FIKX.EQ.NX)
LTDS(HX} = TOSENX) €
2 DSENCOSTH & FLOAT{LYD(NCOST)=NYDINCOSTHE1)*5USTINCOST)
DHIN = TGO & TDSIKX}
T ZKX) = DMIN E WiKX)
RETURN

END

ssesss END OF COMPILATION skxsss

FBR~LEVEL LINKAGE EDITOR ORTICNS SPECIFIED LIST'XREF:ﬁAPrNCIL

VARIABLE DPTIONS USED ~ SI2E=[126976+24576] DEFAULT QPTION{SY USED
1EMD000 NAHE HMOXO2LDIR)
1ERGA6l  UNHPACK

.
"conTROL SECT
HAME DR

LBOUND

SCRACH

LDCATION REFERS TD SYHBOL [EH CONTROL SECTION

130
138
140
148
is0
158
150

7C
ENTRY ADCRESS
TOTAL LENGTH

&2 HDX0ZLD

108
IGIN
ao

CRDS5 REFERENCE TABLE

ENTRY
LERGTH NAME LOCATION HAME LOCATION RAKE LOCATICH NAME

952
2160
3654

108

FO

8
4TA%

SAVEA SAVEA 134 SAVEA SAVEA
SAVELL SAVECL 13¢ SAVECZ SAVEC2
SAVECZ SAVECZ 144 SAVELB SAVELD
SAVELZ SAVELZ 14 SAVENV SAVENVY
SCRACH SCRACH 154 SCRACH SCRACH
SCRACH SCRACH 15C SCRACH SCRACH
UNPACK SUNRESDLVED 74 SAVELE SAVELD
SAVENV SAVENV
(1]

AABS

HOW REPLACED IN DATA SET

DTAGHDSTLC MFSSAGE DIRECTORY

IEWD4 5] WARNING — SYMBOL PRINTED IS5 AN UNRESOLVED EXTERMAL REFERENCE, NCAL WAS SPECIFIED.

LOCATION REFERS TO SYHROL Id CONTROL SECTION

LOGATION

B-21



H-22

FORTRAN 1V G LEVEL 1, MOD 4 MAIN DATE = 70104 16/740/39

g HASTER PROGRAM FOR BUDGET SHOOTHING AND VEHICLE ASSIGRMENT INTEGRATION
€ A PROGRAH EITHER EQUALS & MISSION WITH LAUNCH SCHEDULE OR A
G DEVELOPHENT GR SUSTAINING PROGRAM OR A MISC. PROGRAH
C A MISSTON MUST HAVE AT LEAST ONE AND HO MORE THAN 10 LAUNCH YEARS
c
oool DOUBLE PRECISIOW NAME
0002 IRTEGER YNPL4FINISH
Qo3 INTEGER®2 IVEHLVS  NSTRETLVARY yLVD NYRSST jHLVP s LASEL s LEDATE,
P LYR+LETT+MING IS¢NONREC NYDsLABSsLARFSLART ,HAT.VEH.LYD
THE FOLLDHING S5TORAGE 15 USED §N HMASTER AND $MODTH
0004 COHMON/SAVES/HeHy EVEH(66) yLVS {561, SIT2) 4NSTRSTLIT2) ,RET2I,LVARY 156}
1 +LVD{65), HLYP{T2) rXSCHI 1Dy 66T+ LAREL [50) ¢ NCS (C5(20),
2 HPROGI90) +KPROGIIO) KODE{SD)ENDATEL72)
C  THE FOLLOWING STORAGE 1§ USED IN ASSIGN AND MASTER
0005 COMHDN/SAVEA/NH YRLM{ 250} s LYR(252) s LETT (7501 HINI250) 4
1 D5(5014+5USTIS0),YDI5G)+ISE106], NUMD4NONRECE £0,20),NYDES0Y,
2 LABS{4D),LABF{301,LABI(40), RXD{12,50) yMAT{50}
0006 COMMON/ SAVEAL/YDPLIS6]) s 1BY+NSFXE50) ¢NRFXLS0 ) NSYRISD)
E  THE FOLLOWING STORAGE 1S USED EN MASTER AND SMOOTH AHD ASSIGH
0007 CORHON/SAVEB/NARELSE), HITRy ALPIL4y 60):CIT2)4SUSITZ],y
1 PLRISOI4RDISTIS 4%} ,RFIXDIL2472) +NSTRFL(T2) «NYRSFX(T2]+TREF
0003 COHHON/SAVEBL/NMISVEH(G4 3601+ FINISHRCOSTIE1) s STCLAD} 4 NSPRy
1 NYR55TI(T2)
C STORAGE FOR SHOOTH OMLY THAT HUST BE SAVED
0009 COHHON/PLSAVE/TITLE(10)+FIXEDI20), LEVEL{20) (CNTRVLIZDY ¢
1 PHAX:PMIN,ACCLEXT+1STRT JIFINyHAXITRyNCSTR
c THE FOLLOWING STORAGE IS5 USED IN ASSIGN AND CKDOZ
o010 CONMONSSAVECZ/RECURL 60420204 VNH (44,2500, LYDI50),NEXT,CUESS,
1 LIRESO)
£  STORAGE USED 1M DECISH AND ASS1
o401t CDHHOMIASGNIIST(40|lJSTlBD).KST(‘-O).KODEH(SDJ »YDS{4D} s YDFI30)
1 YDIL40)
0012 COKMON/SAVEDC/KFLAGyNFAM, ESA [40) +SHRE40) 1 STS (401 NYST40) + FENR(30)
1 KODEFI30),FMSUS{30),FAHI30),DINT{40}+SINTI4D]
€ THE FOLLOWING STORAGE 15 USED IN STGNUM
0013 CORMON/ SAVESK/ IFLAGy STGYTR (40420, 2) 4 RINTYR (404 20) yNBY (40} 3HCTy
PLCINT (40} NFHL LA0} NFS (4044 ) 4 NFHULEO D,
2 HODE(404+3),5%(40+3)4PLECL4043) 4 POJLIB)2SRIC3 3 ) 4RINTL4O}
€ THE FOLLOWING STORAGE 15 USED IN CAPABL AND ASSIGN
0014 CORMON/SAVECL /NOPT o TV KNV [Gy PLMDE50) +KDDEVI60) (KGOS L4DY o
2 IVEHA(50) yVLRI5D)sHPRIS0},YHI2+50) 4NPLS(50) yHRI50),NRR(50)
€ STORAGE USED IN CAPABL OHLY BUT SAVED FOR BATCHING
FORTRAN 1v G LEVEL 1, MCD 4 HAIN DATE = 70104 16748739
0015 COHHON/ SAVED/BL{ 601 ¢ B2(60} B3 (601 484{E0)yNVS 60 +HRVIS0 } 4 HRP (600
0016 CORMON/SAVELZ/LIt 6D}
0017 COKHON/SAVENV/NY 1 MYRS
0018 COXMDH/ BATCH/KNSTG «KNFAHS KNG 1 yKHMIS KNSR KODESPLS)
0019 COMHONSSAVESG/NSTG
oczo COHHONISCRACHIDUH!("Zﬁu!yNPRU[QDl'KPRUliﬂloCSXI901|LABNI50],DUH|5}
€ THE FOLLOWING STORAGE 15 FOR MASTER USE ON
0021 DIYENS JON PLDITEI-PLS(?Z):PRGLVI-‘J
ov2z EQUIVALENCE [(5USE1)4PLSEL]N, ICL13,PLDILN
0023 DATA BLANK FIH 7
Qg4 DATA PRGLY /1&6HPROGRAH LEVEL !
0025 DATA ASTR JEH®/
oo2e DATA ZERD /1HDf
aezy RCOST{ &1} = BLANK
Quzs LYRI252} = D
goze 9 FINISH & 1
0030 JFLAG = 0
6031 10 CALL ASSIGN
0032 IFIMYRS.EQ.0) GO TD 99
G033 IF(HYR5.E0.100] GD TO 9
Q034 TF{FINISH.6T.1) GO TO t2
0035 KNH = MNHMIS + )
0034 DO 11 I = RNH, T2
0037 11 PLRII = Q.0
0038 HHH = KNH + HSPR
0039 TREF » 190D0.0 + TREF
0040 CALL CLEAR (REL)RITZH)
0D4L 12 00 13 1 = 1,66
0042 LYARY{I) = O
0043 LYo{1) = 0
0044 DO 131 J = 1,10
0045 131 XSCH(J4+I) = 0.0
0046 13 CONTLNUE
Q04T DGO 132 l - !.rTZ
0048 132 NLYPIT)
0049 DO 133 l » IpSD
0050 123 LAREL(I) = 0
0051 B0 134 { = 1,NMIS
0052 134 NYRSSTII) = O
0053 B0 14 1 = 14 NUMD
0054 B4 LABNILY = 0
[
C CALCULATE VARIABLES FOR SMOOTH FROM MISSION DATA



(FORTRAN IV G LEVEL 1, MOD & HAIN DATE = 70104 16/48/39

0055

c

10

~

105

10

&

108

110

11

iz

-

=]

FORTRAN 1V 6 LEVEL
!

o097
Q098

14

L1}

H=1

DD 120 X = 14NH

]F(H{N(K) EQ.BI G0 To 120

1 = LYRIK

J = LETTIK}

1F{J.EQ.LETT(K=1}} €0 TO 105
IFIFINISH.GT.1) GO TO0 104

£43) = 15t

) = YDPLES)

LVARYIJ)Y = M

HSTRSTIJ] = IRT(Z240%R{JI/3.0 ¢ +939)
1FER{I1.EQ.01 NSTR5T{JI=L

60 TD 108

Ll = LVARY{J)

MO = H-1

D0 106 1, = L14+HD

IF{MINIK]). NE-IVEH!LH 50 TO 108

IVEH{H] = HIN{K)
LVYSIH) = 1 - IS{J} + 1900 + IBY
NLYPI{J) = NLVP(JY & 1

He K+ ;
M3 = 15
IHSUSIJ).LE..DDH €0 TO 111
Nx = HYRSSTIJ
NSTRST!J)
H5 = NSYRLJ)
HYRSSTIJ) = MAXDINX,] - H& — M3 + 1900 + [3Y¥ + H5)
H2 = LVS{H1)
XSCHII — M2 ~ H3 + 1900 + IBY + 1pH1} = YRLM{K)
NX = LVD{H1)
LYBIKL) 2 MAXO{NX%sI-K2-H3+1900+1BY+1}

N = KMIS

IFINSPR.EQ.O} GO TO 170
0O 50 I = 1.N5PR
NaHN+&E

1y HOD & KaTN DATE = TOLl04 16748139

IFLFINISH.GTL1) 60 T 140

SIN) = IStN)

RIN} = YDPLIN]

NSTRSTIN] = INT(Z.0%RIN}/3.0 + .599)
iFLRIMN}.EQ.0) NSTRSTIN) & |

150 CONTIKUE

[
C CONTENUE TO CALCULATE VARIABLES FOR SHOOTH USING DEV. AND 5UST. CDSTS
¢

170 lFINUHD EQ.0) GD TO 250
[3]s]

z0!

20

o

@

10 I = 1,NUHD
rFu.l(n Eg.0) 60 T0 210
H=N4+1
LABEL{N-NMIS-NSPR} = §
LABHELY = N
CiN} = B5{I)
L = HAT(I}
NYRSFX({N) = O
IF{LoLT.=1¢0) J = LABT(=L=130)
TFILeLT 0.AND. L GE«=100} J = LABF{~L}
IFIL«GT.0) 2 = LARSIL)
1F{J«EQ.D) 6D TOD 20%
00 205 K = 1,12
REFXDIK4sN) » RXD(K+))
CIN} = CIN] - RXD{K+J)
NrRSFXENI = NSFX1Jd}
NSTREXIN) = NRFXIJ)
SENF » I5(1 + NMIS + NSPR)
R{N) = YDII}
SUSIN) = SUST(I)
HSTRSTIN} = INT{Z.0%R{N}/3.0 + .999)
IF{R{NI-EQ.0} NSYRST(N)=1
HYRSSTINY = LZ{I} = NYD{I} + !NT(YDH‘H - NSTRSTIN} + 1
IFESUSING +1T..0001) NYRSSTIN] = O

210 CDNTINUE
c

€ CALCULATE OEVELOPHENT COMSTRAINTS OH MISSION PROGRAMS

DD 250 K = 1,N

IF(HINIK).EQ. m 60 TO 250

J = LETFiK]
IF(HLVP{.}] +EQ4 1. ANDJ.ECLLETTK-11} G0 TO 250
IV = MIN{K]

DD 211 I = 1,10

PAGE Q00%
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http:IF(SUSINI.LT
http:IF(L.GT.01
http:IF(FINISH.OT.11
http:IFSUS(J).LE
http:IFIRIJ).EQ
http:IFUKIN(K).EQ.01

H-24

FORTRAN IV™G LEVEL

0135
0136
o137
0138
0133
ol40
014l
0142
0143
0144
0145
0l4s

211
215

220
250

255

1002
<

Re0

1y HOD 4 HAIN DATE =» 70104 18/48/39

TFIJ.NELLETT{K=F1} GO TO 215
IF {IV.EQ.MIN{X-I)) GO t0 250
CONTINUE

X = LYRIK} = LYR{K=F+11

DO 220 K1 = 1,20

I INONRECTIVeK1)4EQ40) 6O TO 250
ND = NNNRECCTVeK1)

41 = LARNINO]

IF(CI41).6T..0001) GO TO 220
NCS = NCS + 1

NPROINCS) = J1

KPRO (NCS) = &

CSX{NCS) = =1.0 =X

IFINCS.GE.90) GO TO 255
CONTINUE

CONTINUE

6O 10 260

WRITE( 6y 1OG2)

FORMAT{S2HONUMBER OF DEVELOPMERT COMSTRAINTS HAS BEEN EXCEEDED})

CALL SHODTHI{PRGLV.ASTR BLANK,ZERD)
IFENCSTR.GT.90F 6D TD 9

IFIFINISH.EQWMITR + 1.ANDeJFLAG.EQ.1} &0 TO %01
IF{FINISH.[Q.HITR + 1} GO TO 402
IFIFINESH.EQ.HITR) JFLAG = 1

[
€ CALCULATE VARIABLES FOR ASSIGN FROM SMOOTH VARIABLES
C

305

El

2

FORTRAN 1¥ G LEVEL

0174
o175

31

o

32

[

350

349
%0

-

40

(]

500
5ol

9

MXR5 = HYRS

DO 300 K = l.RKM

I = LYR{K]

J = LETTIK}

IF{J.EQ LETT(K-111 &GD To 305
1514} = s3]

IX = IS{J} + LNDATE(J} - 1900 - laY
IDEFF & IX —~ 1

IF (IDIFF.EQ.0) 6D T0 300
MYRS = MAXOQUKYRSyI1DIFF + [}
LYR(K) = T + TOIFF

CONTINUE

IFIN.EQ.KMIS+NSPR] Gt TO 10
Dd 350 F = NNM 4 N

J = LABEL({[-NHIS=NSPR)

1y MOD 4 HAIN DATE = T0104 16/48/39

DS{Jy = CIE}
L = BATCJ)
IF{LLTa-100) J1 = LART[-L-100)
IF{LLTu D AN LuGEs~100} J1 = LABF{-L}
IF{L.CT.0} 1 = LARS{L)
IF{}1.E0.0) GO TO 320
00 310 K = 1,12
D5{J} = D513} + REEXD{KeE}
NRFX(J1) = NSTRFX{I}
SUSTI) = SUSIT)
YD{J4) = RII
NYDLJ) = INT{S(1) + RIT}) - 1900 - IBY
IR{NYD{J}-LE. 0} HYD(J) = 1
1StJ + NHIS + NSPR) = S{I)
CONTENUE
DO 349 1 = 1,NUHD
IFILYD(]] +EQ.HXRS) LYD{1) = H¥YRS
CONTINUE
GO T0 10
HRITEL &, 500}
0 TD ¢
HRITEL&¢501)
G0 i0 9
FORMAT {2BHONUMBER GF ITERATIONS = MITR)
FORMAT [ &5HOOPTIHUK ASSIGNHENT WITHIN BUDGET CONSTRAINTS HAS BEEN

1 DETERHINED)
9 STOP

END

PAGE DOOS5
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FORYRAN I¥"6 LEVEL L, HOD &

HALN DATE = 70104

TOTAL HEMORY REGUIREMENTS 001528 BYYES

FBA-LEVEL CINKAGE EDITOR OPTION5S SPECIFIED LEIST4+NCaL.HAP

JEWQ0GO
IBWD4 61
1EW0461
IEWD4G)
IEHO461
TEHO4 61

VARIABLE OPTIONS USED - SIZE={126976,24576)
NAHE MOXD2HS{R)

ASSIGH
CLEAR
IBCON=
SHOOTH
HAx0

CONTROL SECTIOM

HaHg

HAIN
SAVES
SAVEA
SAVEAL
SAVEB
SAVEBL
PLSAVE
SAVECZ
ASGH
SAVEDC
SAVESH
SAVECL

ORIGIN LENGTH

ENTRY ADORESS
TOTAL LEKGTH

*+#2HOX02HS

00 1528
1528 1660
2B88 21460
4CES 33C
5028 1B0O
SBFO %10
7008 138
TL40 35654
AT98 438
A800 5A8
8178 30F8
E270 BF8
EB68 £90
F1E8 FoO
F2ER 8
F2F0 2C
F3zp 4
Faze 4TA4

oo
13400

NOW REPLACED IN DATA SET

HOZQULE MAP

ENTRY
NAME  LDCATION HAME  LOCATION

DIAGNDSTIC MESSAGE DIRECTDRY

16748739

HAME

DEFAULT OPTEIONIS) USED

LOCATION

PAGE 00OV

NAHE

LOCATION

H-25



I-26

SYHROL

PACK
UHPACK
ITEH

LOC 0OBJECT CODE

Q00000
000000
Qo000
0onog4
000008
ooaool
Q00010
000014
000015
oooole
000014
GOGOLE
000022
ongd2e
Qooo24
oogg2c
000030
000034

TYPE ID ADDR LENGTH LD ID

LD
Lo

9027
9825
S584%
5875
4270
1367
as70
1811
%150
5013
5802
8C00
IBQO
8000
5503
5003

000038 4122

000630
0GOG4AD
000044
000046
00004A
00004E

4640
9827
UTFE
865&
4133
47F0

50 01 ¢00D0O COODES
2

00095
000098 01

[1[d1 317
Qo000
00000
gaoog
00029

00920
Q0000
Q0000
ag000

00000
000400
00000
Go004
0004&
00010

ooo22
00004
00O1A

ADDR1 ADDR2 STHT

YR ANTNT
LEE N EENE B J

»
R

EXTERHAL SYMBOL DICTIOHARY

SOURCE STATEMENT FDIFEP69

CSECT
USING

5
WORD LA
ST

Loge L
SHIFT gRDL

HEXY BXH

SUBROUTINE PFACK [ Ly My s N

THIS ROUTTHE PACKS 1 WORDS 1M THE L«ARRAY T THE
ARRAY M. DATA ITEMS L ARE TRUNCATED ON THE LEFT
AND QNLY THE N LOW ORDER BITS ARE RETFAINED.

PACKED DATA IN M IS LEFT JUSTIFIED WITH 32/NH ITEMS
PER HORD,

*,15 USE REG 15 FOR BASE

279280132 SAVE REGS

2450110 LOAD ADDRESSES OF ARGUMENTS
4y0141] 1 TO REG % - NO. OF ITEMS TO BE PACKED
T4+UL5} N TO REG 7 = NO. OF BITS/ITEH
T1SHIFT+3 MODEFY SHIFT INST WHITH ND. OF BITS
67 NQ. DF BITS SHIFT FOR DECREMENT
T+0 H-1 FOR COMPARAND

1.1 ZERO REG 1

5932 LOAD A 32 TD REG 5 FOR COUNT
1y0L3) 2ERD STORAGE AREA

0,021 LOAD DATA TO REG O

0.0 SHIFT DATA TO REG 1

0,0 TRUNCATE ON LEFT FOR HOD 2#*N

0+ 0(5) SHIFT BACK TO PROPER POSITION
09002} OR PACKED WORD TG AEG O

0r0L3) STORE BACK TO PACKED AREA

2p61L2) INCREMENT DATA ADDRESS

4y HEXT COUNT DOWN ON ND. OF ITEMS
2+7¢28113) RESTORE REGS

14 RETURN

516+ L00P BRANCH BACK IF SPACE LEFT

3+41(3) OTHERWNISE INCREMENT STORAGE ADDRESS
HORD AND CONTINUE

4714770



—
LOC™ “OBJEC T CODE

000052
000052
000056
GO005A
ODDOSE
0000 62
opp0és
000068
0DO0 &A
Q00068
000072
+00Q07e
000078
00007C
Q00080
000084
Qooo088
J00084
DROOBE
ooposz

s froc

000096
000096
000094
00009E
0000AZ
0000AL
0D0CAB
0GO0AC
0000B0
000084
0000B &
0000BA
DOOOHE
0000C0
ooooC4
000003
0000CL
O000OLE
oDooD2
000005
NOOODA
0000DE
00ODER
0D00EL

9027
9025
5844
5875
42710
13s7
0670
4150
5813
3-11]
8000
5002
2122

oa27
OTFE
9658
4133
&IFQ

BOAJEC T.CODE

w025
9824
5833
o630
4100
SEQO
5004
5010
1803
800
L)
1851
6B50
8EQO
5C0%
1831
5815
8310
5344
8p00
9325
OIFE

1L
1004
ooo
0009
FD25

0020
aoo0

ooop
G000
Q004
Fola
oolC

Foz0
0004
Fol8

ADDR1 APDR2

oo0LC
60000
a0000
00000
00077

Qo020
00000

ag0Go
00009
0000%
00DBA
oooic

Q0072
00004
00064

ADDR1 ADDRZ

Goo1c
00000
©0000

00020
Qo020
00000
V0DESA

00020
ODOE4

Doo02
00020
opong

90000
00000
a0000
00000
0Qblc

SOURCE STATEMENT

LR K X N BN

UHPACK

DATA

BACK
LEFT

HORE

FOLFERAT

SUBROUTINE “UNPACK [ Ly My 1y N }

THIS1ROUTINE DHPACKXS f WORDS OF DATA FROM THE M
ARRAY TO THE L ARRAY. WORDS IN L ARE ZEROED AND N
BITS ARE PLACED RIGHMT JUSVIFIED FROM THE PACKED

ARRAY H,.

UNPALX
*,15
2¢T,280131
2455041}
4y014)
7,015)
TeLEFT+3

247028113}
17

5165BACK
3,413
DATA

SCBURCE STATEMENT

LR RN ]

ITEM

TEMP

FUNCTION

USE REG §5 FOR BASE

SAVE REGS

10AD ADDRESSES OF ARGUMENTS

1 TD REG &% - ND. OF JTEMS TO BE PACKED
N TD REG 7 = NO. OF BITS/ITEM
RODIFY SHIFT INST WITH MG, OF BITS
NO. OF BITS SHIFT FOR DECREMENT
R=1 FOR COMPARAND

LOAD A 32 TO REG 5 FOR COUNT

LDAD PACKED DATA 10 REG 1

IERD REG O

SHIFT N BITS TO REG 0

STORE 1IN L

INCREHENT STORAGE ADDRESS

COUNT DOWH ON ND. OF ITEMS

RESTORE REGS

RETURN

BRANCH BACK [F MORE DATA

GTHERWISE INCREMENT DATA ADDRESS
AND CONT ERUE

FOLFEB&Y
3

ITEK | My Iy N}

THIS ROUTIME RETRIEVES THE 1 TH ITEM FROM THE PACKED

ARRAY H.

ITEM

*, 15

255+ 28{131
214,0(1)
3,013

245923013}
14 .

D

SAVE REGS

LOAD ADDRESSES OF ARGS YO REGS 2y3eéa
LDAD [ TU REG 3 -
SUBTRACT 1 FOR I=1

LDAD A 32 TQ REG 0

SHIFT TO REG 1

DIVIDE BY N

NO. OF [TEMS/WORD

i-1 TO REG O

SHIFT TO REG 1

DIVIDE I-1 BY NO. ITEMS/HORD
SAVE T¥ REG 5 TO INDEX ARRAY M
HULTIPLY DY &

REKAINDER TO REG L

HULTIPLY BY N

LDAD F0 REG 3 TO INDEX SHIFT
LODAD DATA FROH H ARRAY

LEFT ADJUST PROPER 1TEHW

LOAD H TO REG &

SHIFT N BITS TO REG &
RESTORE REGS

RETURN

&IVATTO

4114770
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H-28

5YHBOL LER VALUE

Back Q0002 000072
DATA Q0004 COOCEA
ITEM Qo004 0000%4A
LEFT 00004 0000T4
1L.0OP a00ds 080022
HGRE 00004 00008A
NEXT Q0004 000046
PACK Q0oL 000000
SHIFT GG0% 000026
TEHP 00004 CO00ES
UNPACK 00004 009052
HORD 00004 DDODIA
HD STATEMENTS FLAGGED

120 PRINTED LINES

DEFH

0053
005}
ooil
0054
o021
0060
Q03L
0009
0022
00%3
0045
0019

REFERENCES

0040
a0e2
Qoe?
00n8
ao3l
0057
ooze

ooLls
Qo078 008l
q042
0633

IN THIS ASSEMBLY

CROSS-REFERENCE

Fal=LEVEL TINKAGE EDITOR OPTIONS SPECIFVED LEST.MCAL
VARIABLE DPTIDNS USED - SI2Ew(126974,24576)

1EHOQ00
*+x+HOX0LPK

NAME MOXOLPKIR
NOW REPLACED

1
IN DATA SET

DEFAULT DPTIONIS) USED

AILAITO
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1T T 0S/360 FORTRAN H i DATE  704104/16449436

COMPILER OPTIONS = NAME= MAINsDPT=02,L INECNT=4%SOURCEyBCDyNOLIST +NOGDECK s LOAD+NOHAP +ROEDI T4 104 NOXREF

IS 0002 SUBROUTINE REVALU

CTHIS SUBROUTINE RECALCULATES THE APPROPRIATE VALUES FDR RECURRING COSTS
ISN 0003 DOUBLE PRECISION RAHE
1SN 0004 INTEGER HyPROG
ISN 0005 INTEGER®2 IVEH,LVS, HSTRST:LYARY,LVD HYRSSTHHLVP LABEL s LHNDATE y VEH
{5N oGD6 COMHDN/SCRACH/TOTAL(20) W20} +NSLI10) 4 NOPIT2) o LVSF LSS}, D(20]

1 XLVSUH({20,50) s X0UT 1200« VOUT (203 4RF(T214CE(T2) 4SFIT2)4FLAGRIT2],
2 FLAGSIT2),PROGy10DD+ KVEHI[50),RRRA20]+ IHAGE(B30)+YEARIZ2O),

3 YE20) ¢ NSSFIT2)  NSRFIT2)4NSXFIT2 I HDSFIT2 1, SUSTELT2) 4 VNAHISE
4NSCALE(5}+RECUR{20+450)sNSTRRCUT2}+NYRSRC(T2) +LNOF{TZ) (KVEH[ 601y
5 IERRySKIP+HYFLAG,NPRO{ 90} +KPRO{S0),DUNSE145)

ISN 0007 COHHON/ SAVES MMy IVEHLE6 )} o LVS 166125472 o NSTRST(T2),RIT21,LVARY (56}
1 ,LVD{56), HLYP(72) 3 XSCHI10+ 66} o LARELESO) 2 NES, LS (900
2 NPROG190),KPROGIS0) +KODE(SD) 4L KDATEL72)
1SN 0008 COBMON/SAVEB/NAMELS6) s MITRy ALPIl4r 6O0}4CET2D45U50727,
1 PLRISD)RDESTISE:4) REEXDI12,472) sHSTREX(72) {NYRSFX (T2}, TRER
15N 0009 COMMON/ SAVEBL/HHES.VEHL4 o601 s FINISH, RCOST 611 ST L0 ,NSPR,
1 NYRSST(72}
1SN 0010 L = PROG
ISH 0021 NSTRRC{L) = 100
15N 0of2 HYRSRGIL} =
1SN 003 LNDATE{L) = 100
1SH o014 IF [NLVPIL}.EQ.0) GO TO 21
15k 0014 D0 34 LC = 1,20
ISN 0OL7 3% RECURILC,L) = 0.0
1SH 0018 1J = NLVPIL)
1SN 0019 H = LVARY{L)
ISN 0020 18 = LVSIH)
1SN 0021 IF rm.L'r.fn 1B = 4
1SN 0023 00 38 K=1,
ESH 0024 IF [LVDIH}. Eu.o) Gb YO 38
ISN 0026 1A = LVSIHI=3
ISN DO27 1F [1A.LT.1) TAsi
ISN 0029 Ik = LVD{H]
ESK D030 1LV = IVEHIH)
ISH 0031 DO 37 Jxls1K
& RCST = VEM. RECURRING COST/YR. BY HISSION
ISN 0032 RCST = XSCHLJ H)SRCOSTLILV)
C RCPL = PAYLOAD RECURRING COST/YR.
15N 0033 RCPL w XSCHIJyH)I*PLRIL)
ISH 0034 DD 35 =14
1SH 0035 11 = LVS{H)=TBEIEJ~]
154 0035 IF {114lTa1) IIel
€ DISTRISUTE RECURRING €OST BY YEAR
154 0038 35 RECUR{TE4L} = RECURLII,LIZALPEC(I+ILVI*RCST & RDISTIL,1)#RCPL
IS 0039 37 CONTINUE
154 0040 NYRSREILT = HAXD INYRSRGIL]y11)
1SN 0041 HSTRRCIL) = MING (NSTRRCIL)+IA)D
ISH 0042 LSUB = ENDAFELL)
1SN 0043 LVSUB = LVS{H)
1SH 0044 LNDATE(L) = HIND{LSUB+LVSUE)
ISN 0045 38 H = HE
€ NYRSRC & NSTRRC = O FOR DEVELOPMENT PROGRAMS
ISH 0046 21 IF (NSTRREAL)LEG.100) NSTRRCIL) = §
1SN 0048 99 RETURN
ISH 0049 END

w%kk% END OF COMPILATION 39k
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“*F38=LEVEL LIMKAGE EDITOR OPTIONS SPECIFIED LIST,XREF;HAP,NCAL
VARIABLE OPTIONS USED - SI12E=1126976,24576) DEFAULT OPTION{S) USED
f1ewooc0 HAME MDXDZRUIR}

CROS5 REFERENCE TABLE

CONTROL SECTION ENTRY
NAHE DRIGIN LENGTH NAME  LOCATION HAME LOCATION HAHE LOCATION HAME LDCAT{'OH
REVALUY o0 474
SCRACH 478 4TA%
SAVES 4C20 15660
SAVEB 4280 1BB0
SAVEBL TES0 410
LOCATION REFERS TO SYHBOL IN CONTROL SECTEON LOCATION REFERS TO SYMBOL IW CONTROL SECTIOM
F0 SGRACH SCRACH F& SCRACH SCRACH
Fe SCRACH SCRACH FC SCRACH SCRACH
100 SAVES SAVES 104 SAVES SAVES
108 'SAVEB SAVEB 10C SAVER SAVER
110 SAVEBL SAVEBL
*IENTRY ADORESS 00
1TOTAL LEKGTH 8260

{ttttHUXOZ’RU NOW REPLACED TH DATA SEY

7 ¥ 0S/380 FORTRAR B DAYE  70.105709.09.44

COMPILER OPTINNS = NAME: MAJN,OPTE02,LINECHT =44, SOURCE 4BCR . NOL [ST (NDDECK, LOAD . HOMAP, NOEDT T+ IDWNDXREF
ISk oDo2 SUBROUTINE $HIFT
€ THIS SUBROUTINE SMIFTS THE DEVELOPMENT STARYT DATES AND DURATION IN ORDER
5 TO ACHIEVE A SHDOTHER LEVEL OF SPENDING

15N Qo003 DDUBLE PRECISTON NAHE
ISH 0005 LOGICAL SKIP,ACCL,EXT
ISN 0005 TNTEGER H(PROG
ISk 0006 INTEGER®2 IVEH,LVS,NSTRST4LVARY+LVDNYRSST +NLVP,LABELLNDATE (VEH
1SN 0007 COMMON/PLSAVE/TITLE(LO} +FIXED{Z0)+LEVEL{ZO),CHNTRVLI20),
1 PHAX,PMIN,ACCL,EXT,T5TRT, IFIN,MAXITA,NCSTR
1SN 000% COMMDN/SCRACHS TOTALLZO) »H [2014NSLT10) JNOP{T2Y 4 LVYSFI66)4DL20},

1 XLVSUM{204501X0UT(20) ,VOUT[20) 4 RF172)yCF{T2}+SFITZ) FLAGRLTZ )}
2 FLAGS(72)+PROG,I0DDs KVEHI(50) 4RRR (201, IHAGEL 830} YEAR20),

3 ¥{20) JHESFIT2) 4 NSRFIT72) NSXF{T2)+NDSFIT2) 4 SUSTFIT21+YHAM LGS,
4NSCALE|S)4RECUR{ 204501, MSTRRCUTZIyNYRSRC{T2Z) ¢ LHDF U721 KVEHT 600,
5 PERR,SKIP HYFLAG,NPRO{SO}XPRO{90),0UHS[145]

15N 0009 COMMON/SAVES /Ny My IVEH(BE} s LYS {661 S{T2) JNSTRETIT2)sRITZI 4 LVARY L 0S)
1 4LVDIGR), HLVPLT2) o XSCHIL0266) LABELI501 +NCS4CSE90),
2  NPRIG{SD}XPROGI9Q) KOQUE (907 LNDATE{T2)
15N oGlo COHHUNS SAVER/NAME(S6]y HITRy  ALPI {4y B014CLT2)2SUSETEYy
1 PLRISONRDIST{5644) sRFIXDI1Z+T2) «NSTREXITZY o NYRSEXITZ )+ TREF
ISN 0011 COMHDN/SAVEBL/RNIS (VEHT 4 ¢601 + FINTSH)RCOST {81 FySTGUA0T1NSPRy
1 HYR35T(72)
c
ISN 0012 11¢ I0DD = JO0D £ 1
ISH 0013 GO TO (140+150,160+1684170+178,180), I0DD
{SN 0014 140 STR = S{PROG)
ISH 0OLl5 SIPROG) = STR & .0
ISH cOts 145 CALL CONSTR
ISH 00LT IF (IFRR.NF,0) GD TO 110
ISN 0019 0 T4 14
15N G020 150 S5(PROG) & STR -~ l.0
154 0021 IF (SCPROGILT.TREF} 60 TO 110
ISN 0023 GO TO 145
I5H G024 160 S{PROG} = STR
1SN 0025 1¥ IR{PROG].EQ.0.] GO TG 190
15N 0027 CXR = R{PROG)
158 0623 CRC » CIPROG}
1SH 0029 CKS = SUS (PRUG)
ISN 0030 NDS = NYRSSTIPROG)
1SN D031 N§3 = RETRET{PROG)
ISN 00432 NSR = NIETRRCIPRUG)
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1SR
15N

15N
ISH

ISH

0033
o034
0035
0g3e

07T
oo
0079

162

34
164
165

Nyal = NYRSRC(PROG)
HS% = NSTRFX (PRDG)
N3O = LNDATEIPROG)
RIPROG) = CKR & 1.0

NSTRSTIPROG) = lN;{Z.D‘RIPRUGIIB.O £

NSTRRCIPROG)Y = NSR & 1
NSTRFX{PROG) = N5X & L
LHNDATE(PRDG) = NSO € 1
IF [NLYPIPROG}.E0.0) GO TO 165
1J = NLVP{PROG)

H = LVARY{PROG)

DO 162 I=1,10

NSLi1) = LVSIMY

LVSIH]) = NSLI[Y &}

H=HE]
DQ 35 LC =

1,20
RRRILCY = RECURILC,PROGH

GCALL REVALU
CALL CONSTR

IF (1EAR.NE.O} GD TO 110

IFIRF{PROGY — RIPROGH 901049020,5030
€ DEVELOPMENT DURATION I5 SYRETCHED OUT
9010 £IPROG) = (.8 & .2*RIPROGH/RFIPROGH] * CF{PRUSI

GO TO 9050

9020 CL{PROG) = CFIPROG)

C DEVELOPMENT DURATION 15 ACCELERATED - CRASH PROGRAM

GO T1) 9050

9030 X = AINT (.5*RE{PROG} L +99)

9050 1F {NYRSSTIPROG).EQ.O) GO TO 14
HYRSSTIPROG) = NDSF{PRDG) & 1 & NS5 = NSTRST(PROG)

tF{R{PROG) . LT X1}
CIPROG) = CFIPROG) * EXP (I11. -RI{PROGI/RFIPROG}I/ (RIPROGL/

1’ RE(PRUG) ~

i)}

RIPROG} = X

«993})

C THE FOLLOWING DEFN. OF NYRSST IS THE ORIGIN
c

168

Ly

172
175
178

18

=]

182

36
196

14

NYRSST{PROG)

AL
RlFRﬂG)IRFlPRUGI‘FLUATINDSF (PROG) } 64001

X = MYRSSTIPROG)

SUS _(PROGE = ClPRDGHCFlPROG"SUSTFlPRﬂGN’xtFLOATGRDSF(PRUGH

GO TO 110
S{PRDG) = STR = 1]

GD TO 14
tFL.NOTLEXT}

TE(SIBROG) S LT, THEE)

IFIHLVYPIPROG}.EQ.D}

GO TO 164
SIPROG) = STIR

{F (LXR.EQ.RE(PROGYAND44NDT.ACCL)

RIPROG] = CKR = 1,0
NSTRST{PRUG) = INTIZ.D‘RIPRUGJIB-O L .99

MNSTRACIPROG) = N5SR -

co TO 110
G0 TO l&5

NSTRFX(PROG) = NSX = l.
LNDATE{PRDBG} = NS0 = I
IF {HLVPIPROG).EQ.D) GD TO 1&5

L3 = HLVP{PROG}
H = LVARY(PRDOG)

G0 172 I=ly1a

t

LVSIH) = NSLITF - 1

H=HE 1
GO TO 1&%
TFL.NOTLEXT)
S{PROG} = STR

G0 T 164

StPROG) = STR
RIPROG) = CKR
CIPROGY = EKC

GDITD 10
o
IFINLVPIPRAG) JEQL.D)

5Us5 {PROG) = CKS
NYRSST(PROG} = NDS

RSIRST {PROG)
MSTRRC{PROG)
HYASRC IPROG)
NSIRFX(PROG}
LNDATE{PRDG)

HSS
NSR
NYRG
NSX

4O TO &5

NSO
iF {NLVP{PRDG).EQ.O}) 5O TD 150

IJ = NLVP{PROG}
H = LVARYLPROG)

00 182 Ix1s1J

LVS{H} = NSLIE)
1

H=HE

00 36 LC = 1,20
RECUR{LC,PROG) = RRRILCI

MYFLAG » O
RETURN
MYELAG = 1
RETURN
END

GO 70 180
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FBB-LEVEL L1NKAGE EDITOR OPTIONS SPECIFIED LIST+XREF,HAPNCAL

VARIABLE DPTIONS USED - SIZEm(126976524576)
HAME HOXOZSTIR)

1EWDOQ0

1IEWDAB]  EXP
1EMG481 CON
1EWD4&1  REV.

CONTROL SE
NAME

SHIFT
PLSAVE
SCRACH
SAVES
SAVER
SAVES]

LUCATION REFERS TO SYMBOL

140
148
150
158
180
168

ENTRY ADDRE
TOTAL LENGT

*eeeHOX025T

5TR
ALU

CTION
ORIGIN

oo
s
510

5088
&71E
B2E8

55
H

LENGTH

708
138
47h4
1660
1RDO
410

PLSAVE
SCRACH
SCRACH
SAVES
SAVER

Exp

REVALU

[e0)
B&FB

CROSS REFERENCE TapLE

ERTRY
NAHE LOCATION HAME LOCATION

IN CONTROL SECTIOW

PLSAVE 144

SCRACH 14C

SCRACH 154

SAVES 156

SAVEB 16%
SUNRESOLVED lat
SUNRESOLVED

NOW REPLACED IN DATA SET

DFAGNOSTIC MESSAGE DIRECTORY

HANE

LOCATION REFERS TO SYMIOL

SCRACH
SCRACH
SAVES
SAVER
SAVEBL
CONSTR

DEFAULT OPTION(S) USED

LOCATION NAKE

tH CONTROL SECTION

SCRACH
SCRACH
SAVES
SAVEB
SAVEBL
SUNRESOLVED

IEW04 51 WARNING — SYMBOL PRINTED IS AN UNRESOLVED EXTERKAL REFERENCEs NCAL WAS SPECIFIED.

LOCATTON



FORTRAN 1V & LEVEL 1, Hm'J 4 SHODTH ~ 7 DATE = 70105 09/10/22

\0B0 L SUBROUTIRE SKOUUTHIPRGLV+ASTHR »ALANK , 2ERO)
C  BUDCET SHOOTHING PRDGRAM - R L. SLYE

5 C HOGIFIED BY C.J. GOLDEM

‘gonnz REAL LEVEL

o003 DOURLE PRECISION NAME

‘10004 LOGICAL SKIPsDUT+ACCLLEXT

0095 INTEGER PROG HFINISH

;\000& INTEGER®*2 IVEH,LVS,NSTRST,LVARY,LVD,N¥YRSST, NLVP MLABEL,LNDATE,VEH
C THE FOLLOWING STORAGE [S FOR SURRUUT INE USE ONLY ANT MUST BE SAVED

,aao? COMHUN/PLSAVE/TITLEL 100 FIXEDI2Z0}LEVELI20) 4 CNFRAVLI20 4

1 PHAXsPMINGACCLEXTr ISTRT o IFINJMAXITR,NCSTR
C THE FOLLOWING STORAGE IS FOR SUBROUTINE USE ONLY & NEED NOT BE SI\VED
o008 COMMOMN/SCRACH/TOTAL{200 4W (20} +HSLE1O) s HOPIT2) 4 EVSE(66]40(200
1 XLVSUM(20,50)X0UT{201,VOUT{203,RFE22},CFI72) 5 SFLT2) 4 FLAGRIT2)
2 FLAGS{TZ)yPROG,IODDy KVEHE{50]RRRE{20),1MAGEIB30)sYEARL20),
3 . YI200,K55F {721 4NSREIT2YNSXFITZI NDSFIT72] 4 SUSTFIT2) 4 VNAMIEE ),
4NSCALE(S),RECUR(20: 507 ¢NSTRRLC{TZ) 4 NYRERCAZ2)2LNDF{T2) +KVEHT 5014
5 [ERRySKIPyRYFLAG+NPRDL9Q)«KPRO{SD) 4 CSX{0) 1DUMSRIS5)
€ THE FOLLOWIKG STORAGE IS USED IN MASTER AND SMOOTH
0009 COMMON/ SAVES/N M TVEHIS61 5 LVS (641 2SET2HaRSTRSTETZIARITZ Y1 LVARY (68]
1 +LVOI 66}y KLVP (721 a X3CH{ 10466}y LABELI50) s NCS4C5190) s
NPROG [901,RPROGE G0y XODE {90}y LHDATELT2)
€ THE FOLLOWING STORAGE 15 USED 1IN HASTER AND SHODTH AND ASSIGN

0010 COMMON/SAVEB/NAHELS6), MITRs ALPIL&s 601.C{T2)45USI721,
1 PLR{S01sRDISTI5 6051 ,REIXD{ 12+ 720 (NSTRFX(72) NYRSFX{721+TREF
0011 COMHON/ SAVEB]ZRHIS , VEH 14,80} FINTSH,RCOSTL611 4 STGLA0) jNSPR,
1 MYRSST{72)
o0z COMMONS SAVENV/NY fHYRS
STORAGE USED I[N D£CESH AND ASSIGH [/ KDBDEM 15 USED 1H SHOOTH
0013 COMMON/ASGN/ IST{401 1 J5TE3014KST{40} KODEK{50)+ YDS140} 4 YDF 1301y
1 ¥DIIs0}
o018 COMMON/BATCH/KNSTG 1 KNF AN tKNE 1 yKHHIS 1 KNSP o KODESP [5)
o015 OIMENSION PRGLY(4)
0016 EGUIVALENCE (LS+LEVEL(1})y{LFyLEVEL{2}])
00t7 000 = 0
on1e HSCALEIL) = 1
00E9 NSCALE{2) = 0
10020 NSCALE(3) = O
|0021 NSCALE{41 = 0
(o022 NSCALE(5) =
0023 \F(FINISH.GT1) 60 TO 18
0024 PHAX = 5000,
0025 PHIN = 1500.

FosTRan 1V & CEVEL T RO0 T T snooTH CATE - 70105 T 09s1672
{ € AcCL =" TRUE IWPLIES USE ACCELERATION OPTION
y0028 ACCL = .TRUE.
‘ € EXT = TRUE  IMPLIES USE EXTENSION OPTION
0027 EXT = JTRUE. _ ,
0028 00 5 j«1,10
0029 5 TITLE {1} = RLANK
avau DO & 1 = 1420
0031 CHTRVLLIY « ALANK
0032 & FIXEDIT) = 0.0
0033 WRITE{6,399)
o034 16 CALL INPUT (SHTITLE 4 TITLE, GHLEVEL ,LEVELs &HISTRT +ISTRT,
X GHIFEIN yIFINy GHMAXITR,MAXITRsSHRCSTR sHCSTR,GHNPROG KPROGY
X BHEPROG yKPROGGHKODE  +RDOE+GHCS  ¢CS96HFIXKED oFIXED,
X 6HPHAX  ,PMAX, GHPMIN oPHINs SHACCL + ACCL4 SHEXT  4EXT)
0035 B0 8 I » 1,NCSTR
0036 DD 2 11 = 1,KHIS
0037 IF (RPROGE 11 .EQ.XODEMI 1Y) 60 TO 3
0038 z CONTINUE
oo3e L =0
o040 3 NPROGIT) ® 11
0041 DO 1 11 = 1.NHIS
Q042 JF(KPROG 1) -EQ.XODEH{I1}} GO TO &
0043 1 CONTLHUE
0044 =0
0045 4 KPROGIIY = I1
0046 8 CONTINUE
a047 IF{ASPR.EC.0) GO TO 18
0048 DO 310 1 = LyNCSTIR
0049 B 502 T1 = 1.NSPR
0050 [EANPROG(I}.EQ.KODESPEILE) 6O TO 503
Q651 502 CONTINUE
0052 1T = -NHIS
0053 503 NPROGIIY w IL + KHIS
0054 00 501 11 = 1,N5PR
0055 IF{KPROGI1}.EQ.KODESPILI) 6O TO 506
0056 501 CONTINUE
0057 Il = =KHIS
6058 504 KPROGLI} » 11 + HMIS
6059 SEO CONTINUE
0060 18 IFINES.EQ.0) GO TO 20
oosl DU 19 1 = L4NCS
o082 KODECNOSTR + 13 » 11

0043 CSINCSIR + [} = &5xiD)
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0064 NPROGENCSYR + 1) = NPROCI)
0065 KPROGINCSTR + i) = XPROLI)
0066 1% CONTINUE
0087 NCSTR = NCSTR + HCS
o00e8 IFINCSTR.GT.90) GO TO 1000
0067 20 CALL PLOTL INSCALE(TrS5:15:6}
0070 T = 1.0
ao?l 00 17 1=1,20
o072 YEARI1) = TREF + T - 1,
0073 YU1T = AMOD(YEARC11,100.)
0074 7T =71+ 1.0
0675 HRITE (&y903)
Q076 ALY = 0
0077 00 33 1 = 1NV
0078 DO 31 J = 1M
0TS IF{IVEHIJI.NE.I) 60 TO 31
0080 HLY = NLV + 1
0081 KVYEH{I} = NLY
ocez KVEH] (HLV) = |
0083 60 TO 32
0084 31 CONTINUE
0085 €0 YO 33
0086 32 1A = VEH{1:1)
0087 1B =AVEH[2,1}
0083 IC = VEHI3.+1)
anas 10 = VEH[&,])
0090 HRITE{ 659051 1+5TGLIAI+STGLIBIvSTGLICH STGIIDY (RCOSTLL)
0091 { 33 CONTLHUE
o092 . DD 335 | = LM
0093 NX = IVEHLI)
0095 335 CALL AFRAT (NX YMAMLIN)
0095 DG 39 PROG = 1.N
0098 39 CALL REVALU
0097 22 DO 23 I=1,N
0098 KOP{I) = O
0095 RFI1Y = RITY
0100 SFEIY = 541
10t CF{{) = €I
0102 SUSTFIT) = SUS (1)
0103 RDSF(E) » NYRSST(1)
0104 NSSFUI) = NSTRST(I}
0105 NSXF(1] = NSTRFXUI)
0166 LNDF{1} = LNDATELQ)
FORTRAM 1V'G LEVEL "1, MDD & T T T TsYpoTH T  "DATE = T010% 09710422
| 0107 23 NSRF{I) = NSTRRCUI)
alos DD 24 [xl4H
0109 24 LVSFLI) » LVSII}
L0110 [FIFINISH.GT.1) 6O TO 21
o111 DU 25 T=ISTRT,IFIK
0112 25 CHTRVLE1) = ASTR
o113 21 [FINCSTR — NCS.EQ.0) GO TO 27
oll4 IL = KCSTR = NCS
€ HNOP = 1 IF HO CHANGES ARE ALLOWED IN PROGRAM YARIARLES
0115 00 26 1 = 1,41L
olls J = NPROG{I)
o117 IF [KODE(11.E0.8) NOP{J} = 1
olls 26 CONTINUE
011% 27 OUT = ,FALSE.
0120 DJ &1 PROG = 14N
o121 LFINOPIPROG]LEQ.1) GO TO 61
o122 CALL CONSTR
0123 IF (1ERR.NE2O} WREITE (6491} PROG
0124 61 CONT ENUE
o125 91 FORMAT('ONARKING - COMSTRAINT VIOLATED IM PROGRAM MUMBER®,131
o126 DO 300 ETER = 1;HAXITR
0127 1PRNT = ©
0128 1F (IVER.EQ.MAXITR} IPRNT = 1
0129 00 200 PROG = 14N .
C 100D INDICATES WHAT TYPE OF CHANGE 1S BEING MADE=~ IT « O INITJALLY
0130 14 SRIP # (IPRNT.EQ.0.AND.ITER.GT 1) +0RyPROGINE o f +ORL10DDWKE O
0131 IF [SKIP+AND.NGPIPRDG).EQ.1.AND.PROG.NE.1) GD TO 200
0132 15 DD 30 J=},20
0133 TOTAL(SY = 0.
0134 30 W) = 0.
0135 IE ISKIP} GO TO S5
0138 40 XT = 0,
0137 5T = 0.
o138 D0 50 1=1,N
C FLAGR = % {NDICATES & CHANGE IN OGVELUPHMENT DURATION
o139 FLAGR(I) = ALANK
€ FLAGS = *» INDICATES A CHANGE IN START DATE OF DEVELOPHENT
0140 FLAGS(1) = RLAKK
Q141 IF [RUT}.HERFEI}) FLAGRLI} = ASTR
. 0142 IF (S{I).NE.SF(I}} FLAGS{l]l = ASTR
0143 X = NYRSSTIT) ]
0144 ST = ST # SUS(Iex
0145 50 XT w XT + CI1)
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FIRTRAN-IV G

0l46
0147
ol4B
0149
0150
0151
o152

0153
0154

0155
0156
0157
4158
o159
0160
a1l
0162
0163
0164
0165

oles

01487
0168

froRTRAN 1V 6

#0181
a1z
0183
o134
o185
oles

0187
ole8

0189

LEVEL I, MOD & SMOOTH DATE » 70105 09/10/22

HRITE “1&y50) TREF,TITLE

HRITE (&r92)

B0 53 =14N

IF{I.GT.NHIS+NSPR} GO 10 52

K = NYRSRCIIN

IF{I.GT.NHIS) RECUR(1,]] = 0.0
WRITE (65940 E+NAME{I)aSIT}+FLAGSITIAL

CT4RITDSFLAGRITILSUS {14
X HSTRSTURISNYRSSTUL)+NSTRRC(1}4NYRSRC{LD 0!

RECUR{Js F1sd=14K}

GQ TO 51
52 WRITE{6492) T,LABEL{T-NHIS—NSPRI+SET),FLAGSUIFSC{INsRIT14FLAGRET],
1 SUSil)s
X NSTRSTIL}eNYRSSTLI)4NSTRRCI114NYRSRCIT)
51 K = NYRSFX{I)
1F (K.EQ.0} GO TO 53
HRITE (6558} NSTRFX(I}yNYRSFEXUI)o{RFEXD (4D Ly dulok}
CONT INUE
HREITE (64951 XT,.5T
IF (ITER.RE.1) WRITE 1&,9021
WRITE 16,96} LYEAR[I),1=1420)
WRITE (464972
CALL PLOYZ [IMAGE+¥Y(L&},Y{1)PHAX,FMIN)
DO 54 13141600
54 XLVSUH!],IJ * 0.0

5

w

55 CALL TCOST{JpBLANK4ASTR)
1F{LS+6To 20Nk (LS. LE.0) GO TO 78

XL » D.
IF LEVEL[1) AND €21 ARE INPUT AS INTEGER YEARS: THEN THE PROUGRAH
TAKES THE' AVERAGE SPENDING OVER THE PERIDD ENCOMPASSED BY THESE
YE&RS A5 THE DESIRED BUDGET LEVEL

DO T6 1=LS,LF
T& XL = XL+TOTALII}

XL = XL/FLOATALF-LS+1)

B0 77 I=1,20
T1 LEVEL{1) » xi
T2 IF (SKIP} GO TO B0

MRITE $6499) {H{llsInl,d)

HWRITE {6+9900 {FIXED{I)yE=L+J)

WRITE (6,991) [TOTALII}six1,J)

HRITE 16+993) CHTRVL

WRITE L&¢992F (LEVEL(D)+1=14J)

CALL PLOT3 (ZERO,Y.LEVEL:IFIN)

LxX2X32]

LEVEL 1, MOD & SMOOTH " DATE = Tolos To9/10/22

" caLt pLoT3 LASTRy Y2 TOTALy J)

80 500 = 0

DO 100 Y=ISTRT,TF{N

50D = (TOTALUII-LEVELIE))®x2 + SQD

CONTINUE

RHS = SORT [SQD/FLBATEIFIN-1STRT+L1}

C  SAVEX = RMS VALUE AT BEGINNING OF ITERATION
IF tPROG.EQ.1.AND.1ODD.EG.O) SAVEX = RMS
IF (SKLP) GO TD 110

€ AMS1 = VALUE OF RMS USING INPUT DATA

IF(1TER.EQ.1} RMSL = RHS

WRITE (6,199) RHS,YEAR[ISTRT),YEAR(IFIN]

WRITE {6,298) ITER

WRITE {6,399)

CALL PLOT® (13,PRGLV}

HRITE {64499)

IF {O0UT1 GO TO 400

IF [ITER.EQ.MAXITR) 6O TO 306

€ SAVER = RMS VALUE AT BEGLNNING OF PROGRAM CHANGE CONSIRERATIONS

IF{10DD.EQ.0) SAVER = RHS ¥
IF (RS, LT, SAVER) GO TO 190

CALL SHIFT

10

a

11

=]

IE(HYFLAGLEO.1) 6O TO 14
150 1000 = ©

€ SAVER = VALUE OF RNS aT END OF IVERATION
IF{RMS LT+ SAVER JAND4PROGSEQ.N)  SAVER & RHS
CONTIHUE
IF LSAVEX.NE.SAYER) GO TO 3g0
IF [IPRNTL.NE.0] 60 TO 400
SKIP = .FALSE.
DUT = ,TRUE.
G0 Te 15
CONTIRUE
WRITE {6,390)
G0 TU 403
400 WRITE (6,299}
403 WRITE (62906} (YEAR[INp1=1,J]

WRITE (6,907}

DG 402 Twly NLV

XLVFOT = 0.0

00 401 Fisl,J

20

a

30

&
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{FORTRAN IV'G LEVEL 1, HOD 4 SHOOTH DATE = 70105 09/10/22

0213 401 XLVTOT = XKLVTOT + XLVSUHLLII,I)
€ XLVSUM{II,1} = NUMBER OF LAUNCHES IN YEAR §I1 FOR VEM. KYEWIL1)
0z19 402 WRITE (69081 KVEHILI)XLVIOT (XLVSUMEIE.10, [121,J)
o220 IF{SAVERLLTSRMSE ~ o4} GO TO 404
0Z21 WRITEL 6o 209}
0222 909 FORMAT {46HOTNPUT ASSIGNMENT ES OPTIMUM SHOOTHED SOLUTION)
0223 G0 T0 T
0224 40k NNMI = NHIS + NSPR
0225 DD 5 1 = 1,HNKI
0226 IF{ABS{SLI) + RII} = SF[1) = RF(1}1.GE.sD1) GO TO 13
0227 1Fmvnssnn.us.uusmln GO TO 13
0228 IFINLVP{I).EQ.O1 GO TO
0229 IFILNDATE[H.NE.LNDHI” G0 TO 13
0230 1J = NLVPLT)
0231 H = LVARY(T)
0z32 DU 11 E1 = Le0J
0233 4 % = LVSIH}
0234 TFIABSISII1+X~SFI1)-FLOATILVSF(H)1).GE.a0E) GO TO 13
0235 11 H”= H + 1 N
023s ¢ COKT [NUE
0237 TFINLEOLNNHEY  GD TO 7
0238 NNHT = HNMT + 1
0239 DO 10 I = NNMIsN
0240 LFEABSCSII} + R{I) ~ SF(]} = RF(:H.GE.on 60 T0 13
024l IFINYRSSTII).NE.KDSFLII] GO TO 1
0242 IFLABSICFI[)-CI1}1.GE..00L} GO T
0243 IFIABSISUS{I} — SUSTE(1)1.GE..001) r,n T0 13
0244 10 CONTTRUE
0245 7 FINISH = KITR + }
0246 G0 TO §2,
0247 13 FINISH = FINISH + 1
0249 12 NCSTR = NGSTR - NCS
0249 RETURN
0250 L1000 HRITE{&, 10011
0251 1001 FORMAT{3SHOMUMBER OF COMSTRAINTS HAS EXCEEDED 907
0252 RETURN
0253 90 FORMAT {1H1,15%, 14HREFERENCE YEARsFT.045%,1044)
0254 92 FUAMAYT (78HOPN NAME START DEVL YRS SUST S5 §b RS RD R
¥ECURRING OR FIXED ITEMS /1M )
0255 93 FORBAT (I391Xe4HDEV +52¢F6e0s1XsALsFTa0yFiba0piXoAL1FS,04414)
0256 94 FORMAT (73+1X4A6eF6 Qo1 XiAL FTu0sF4u0s2XrALsFS5.0s41%¢12F6400
0257 95 EDRHAT 120X44H====y BX g 4H=m=nf 2X 4 SHTOTALy L2X: F6 20 FEL .00
0258 95 FIRHAT [IM1,30X 4THTOTAL PROGRAM COSTS AHD LAUNCH VEHICLE SCHEDULE
!
FORTRAN IV G LEVEL T AOD & ~ 77 77 TsHOOIA DATE = 70105 e9/10/22
& JGHDYEAR 44X, 20F6.0)
0259 ST FORMAT (BHOPROGRAM)
v2ed 98 FURMATI%4Xy 2144 1ZF6.01
0261 99 FORMAT (8HOSUM  44X,20F6.0)
0262 107 FORMAT [44X,214s12F6.1)
0263 990 FORMAT [EH FIXED,4Xe20F6.0)
D264 991 FORMAT [&H TOTALs4X:20F6 O)
0265 992 FORMAY (84 LEVEL+4X20F6.0)
0268 993 FORMAT (BXy2015X,A13)
0267 199 £ORMAT (£HORMS =,FB.0y5%,1BHSHODTHING INTERVALF6.045H THAUYF&.0)
0268 298 FORMAT {10HOITERATION, [3)
0269 299 FORMAT (11Xs11H FINAL CASE)
0210 390 FORMAT {11X,16H MAXITR EXCEEDED )
0271 399 FORMAT {lH1}
oz7a 499 FORMAT {1HOs50%s4HYEAR)
0z713 902 FORMAT (1HO,40X,34H* INDICATES CHANGE FROM INPUT BATAYK
0274 903 FORMAT {1H1,30X,19HRECURRING COST DATA  F1HO,8X3HKEY,10%,
*  4HNAKE 24X, SHUNIT COST /JLH } *
0275 905 FORMAT (10Xy]2410Xs4A%y 10X,F10.2)
0276 906 FORMAT [1H1,30X,35HLAUNCH YEHICLE RECUIREHENTS BY YEAR /
*  SHOYEAR 46Xy 20F6.0)
0277 907 FORMAT [H1HOLV  TOTAL)Y
0278 908 FORMAT (IX,12.FB.2,20F6.11
0279
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FORTRAN IV ¢ LEVEL 1, HOD %

SHOOTH DATE = 70105 08/10/32 N PAGE 000%

'} TOTAL MEMORY REQUIREMENTS 00213C BYTES

FRA-LEVEL CINKAGE EDITOR OPTIONS SPECIFIED LISTyNCAL,maP

1EHDOOC
EENDA 6]
1EWO4 &6E
TEHO4 61
TEWH b
(14 [LLT
TR oL
TEND 48]
T1EnD4 61
1EX0461
TEND4 61
[1TILYS |
1EM0A &L

VARJABLE OPYIONS USED ~ SIZE=(1246976524576)
HAHME MOXOZBS{R)

IBCUM

INPUT
PLOMN
AFRNT

REVALY
LOHSTH

PLUT2
TCOST
PLOTA
PLDT4
SHIFT
SGR1

GCONTROL SECTEON

RAME

SHODTH
PLSAVE
SERACH
SAVES
SAVER
SAVEBL
SAVENY
ASGN
BATCH

DRIGIN LENGTH

ENTRY ADDRESS
TOTAL LENGTH

wew#MOXD 28BS

4

00
2140
2278
A20
BORD
ge50
ADBD
[T
ALAL

NDW REPLACED IN DATA SET

213C
138
ATAL
1650
iBbo
410
8
438
2C

ao
A4DO

DEFAULT QPTION{S) USED

HODULE Map

ENTRY

NAME  LOCATION HAKE LOCATIDN NAME  LOCATION HAKE

DIAGNOSTIC MESSAGE DIRECTORY

LEWD4 A1 WARNING — SYMBDL PRINTED 15 AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFTED.

LGCATION
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:’,Ll'” 057380 FORTRAN H DATE  70.105/09.11.01

COMPILER OPTIONS = MAHEm  HAIH,DPTm02 o LINECNT w&k (SOWCE o BN, NOL 15T +NODECK « LOAD+ NOMAP 4 NDEDIT « ID4NDXREF
1SN 0002 SUBROUT INE STGHUH

C DETERHINE HUMBER UF COMPONENYS ACTUALLY USED AND ASSOCIATED
€ RECURRING COSTS
c

154 Q003 INTEGER®Z LYRILETTyHMINy 18 :NONREC sNYD s LABS s LABF 1 LABT sHAT . VEH 1 LYD,y
1 NYRSST
C THE FOLLOWING STORAGE IS USED IN STGNUM
iSN 0004 COHHON/ SAVESH/ EFLAG STGYTR (4042042 b2 RINTYR{40, 200 yHBY150) «NCI
1 PLCINT L40) NFHLLG0) 4 NFS{ &0 141 NFRULRO ]

2 HODEL40s 311 SRIA0, 31, PLCIS0,3)  POJLD},SAII3. 31 RINTI40)
C THE FOLLOWING STORAGE 1S USED TN ASSIGN AND MASTER

ISH 09035 COMBON/SAVEAZHH, YRLMIZ50 ) LYRI2521 +LETT{250) (HINT250),
b DSI5001,SUSTISO), YOUSD, IS(106), NUHD RONRECL 604201 ¢NYDL50)
2 LABS{401.LABF(30)4LABI{%0}, RXD(12,50) 4MAT{50)
C THE FOLLOWING STORAGE IS USED IN MASTER AHD SHMOOTH AND ASSIGN
ISH 0006 COHMDN/ SAVEBL/NMISVEHI% 601 s FINISHyRCOST{6114STGI401 1H5PRy

1 NYRSSTIT2)
€ THE FOLLOWING STORAGE IS USED 1N ASSIGH AND CHOOZ

TSN 0007 COMMDN/ SAVEC 2 /RECURL 60420227 VNH{4, 2501, LYDI5D ) (NEXTGUESS,
1 LTRI30)
ISN QODB COMHON/ SAVERV/NV, RYRS
ESN 0DO% COMHON/SAVESG/NSTG
1SN Qolo COMHON/ SAVENR/MNUHBR MXTITR
€ THE FOLLOWING STORAGE NEED WOT RE SAVED
154 0oll COHHON/SCRACH/ STGYHR [ 4D 4 20) yRTNTHX {40 20) y STGHAXE4D 120420y
1 DuMME13ss)
C
ISH 0012 IF(IFLAG.ED.1} GO TO 621
c FIND Mix RUM OF EACH STAGE AND INTEGRATTON PDSSIBLE
ISH 0014 DO &61 J=LlsMYRS
1SN 0015 STGYTR{1yJa 1) = 0.0
15N 0Dl& &61 STGYTRILyJ42) = 0.0
1SH 0017 DO 4862 1 = 14NH
1SN 0018 JX = LETTEID
15H 0019 3 = LYRLI}
ISR (020 K o= LIRIJK)
SN 0021 £62 STGYTRILsJyK) = YRLM{1) E STGYTRILsJuK}
154 0022 DD 458 J = 14HYRS
1SN 0023 RINTYRILs 3 = STGYTR{1sJel) & STGYTRIL,4,2)
15M 0024 668 STGYEW{l+Jd) m RENTYRE14J)
15N 0025 DD 685 1=24K5T6
15N 0026 0D 665 J=1,MYRS
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1
ISH 0027
15H QoUzB

, 1SN 00239
ESN 0G0
ISN 0D32
ISN 0023
15H 0034
15N Q035

15N o036
15N 6037
ISM 0038
ISN 0039
ISH 0040
ISN 0041
SN 0043
1SN 0044
ISH G045
ISN D04&
ISR 0047
ISN 0048
ISk 0050
ISN 0051

0052

ISN 0053

0054
0055
0056
0o0se
0059

1SN 0061

00s3

15N 0085

0066

1SN uoe?

15N

sy

o070
ool
0673
Q074
0075

o

STGYTRIT+Js13 * STGYTR(Lydrl)
STGYTRUIsdr2) = STGYTR{L4 D42}

585 STGYHWII J] = STGYHW (1,4)

IFINC]1.EQ.O01 GO TOD 672
D0 9100 [ = 2,NCI
DO 9100 J = 1.MYRS

9100 RINTYRI1,+0) = RINTYR(2s.J)
GO TD 673

C DETERMINE NUMRER OF EACH $TAGE AND INTEGRATIDN USED IN &AST ITERATIOH BY YEAR
621 DO 623 1=1,HSTG i

00 523 J=1,HYRS
DO 623 K=142
STGHAX{I.JsK} ® STGYTR{Iyd4K)

€23 STGYTREIpJsK) = 0.0

IF{RCI.EQ.D) GO TO 9600

D0 624 1=Ll.NCI

00 624 J=1.HMYRS

RINTHX1I,d1 = RINTYR{I,J}
0

&24 RINTYR(14J) = O
9000 DO 622 J=l4NM

IF{YRLH1J1.EQ.0+0) GO TO 622

1 = HINLJ)

K = LYR{J)

JX = LETTLJ)

ITR = LTR{JX)

DD 625 MS = 144

L = VEH(HS,I)

1F {L.EQ.D) GO TO 622

STGYTRILKoITR) s STGYTR{L:+KyITR} & YRLM(J)
1F (NCT.EQ.0) GO TO 625

IF {M5.EQ.%4) GO TO 625

1F (VEH{NSE1,1).EQ.0) GO TO 625

El = VEHIHSELl+l)

00 626 HI=1,NC1

U3 &7 KY=l, &

IFINFHLIM1) «NENFSIL,KY)) GO TO 627
DO 628 KI = 1,4%

1F (NFHU[MI}.EQ.NFSEIL1,KZ)) GO TO 629

628 CONTJHUE
627 CONTINUE

629
626

522

&9

1

9001

o6

a0

800

&T

BOl
201

BOl&

801

&T

5

9

4
1]

3

w

GO TO &26

RIFBTYR(ME,K) = RINTYRIH[+K} & YRLH{D)
CORT INUE
CONTINUE
GONTHHUIE
iFINC!.EQ.0) 60 TO 9001
DO 491 I=1.NCI
00 69 J=1,HYRS
IF(RINTYRE [y} cEQuOOIRINTYR (143} = RINTHXEL4J)
DO 676 1 = 14N5TG
[+ ] 6;6 d - 1|2YRS
L =
?2(:55(516?7&(!;J.Kl — STGHAX{I4JyK)).LT.0.0011 GO TO &76
If (STGYTRET4J4K)oGT.0.00L) GO TO 677
CONTLHUE )
RRITE( &4y%101
FORMAT [1HOp4Xy 4OHTHE OPTIMUM SDLUTIDN HAS BEEN OEVERMIKED)

CaLL VEHRC

IFLAG = 2

RETURN

lFtnuaaR.Lsgnxlrn: 60 TO 679

HRITELSB0O0S )

FORMATILGHOMAXTHUM NUMBER OF ASSEGHMENT ITERATIONS EXCEEDEM
G0 TD 678

DETERHENE HARDWARE COSTS BY YEAR BASED ON LAST ITERATION
00 3013 I = iausag

00 8013 4 = 1KY

IFISTGYTRUI4d41 16T, 0.0.0R oSTGYTR(I+J42}.6T.0.0) GO TO 200
STGYTR{LsJs1} » STGHAXI[I4Jd41)

STGYTREI.$22) = STGMAXLI,J,21

STGYHW(I4d} = STGYTRAIpdel}l & STGYTRIT4J42)
YFISTGYTRIT,Jy1) o EQu0.0) STGYTRII,JoL} = STGHAXT14Jy1)

IF ISTGYTROI9J42) 2EQuDa0) STGYTRIINJe2) & STGHAXILyds2]
CONTTHUE

HAKE ADJUSTMENT FOR BATCHING OVER YEARS
DD 663 T = L4NSTG

IF {NBY{1).EQ.L) GO YO 663

TA = 2

18 = NAY{I)
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15N 0F21
¢ 154 01232

- 1SN 0123
-% SN 0125
IS4 0126
1SN 0127
[SN 0129
ISN D130

1SN 0134

154 0135
1SN 0136
ISH 0137
15N 0138
1SN 0139
ISN 0140
15k ol14l
15N 0143
18H Qlas
15N D146
18N Q148
1SN 0149
15N Q150
ISN 01b)
1SN 0153
ISN 0155
ISN 0156
1SN 0157
ISN 0159

IS 0143
ISN D) &4
ISN 0166
ISN OF58

\ 154 0169
I

H-40

1SN 0170
ISN D172
- ISH D174
ISH Q175
ISH 0177
ISN 0178
ISH 0179
158 p18B1
ISk OL82
15N 0l84
1SN 0185
1SN 0186
15K 0187
1SN 0188
15K 0190
15N 019}
15H 0192
ISN 0193
13N 0194
1SMH OL95
ISH 0196
ISN D157
ISH 0198
[SN 0i9%

ic = 1
&86 DO 6864 J= TA.ID
IF (J.GT.MYRS] GO 70 700
864 STGYHWIIIC) = STGYIMIE,IC] & STGYHWIT.+J)
2700 DO 667 J = TA,s 1B
1% (J.GT.MYRS) GO TO 663
STGYHWIT,J3 » STGYHWI4IC)
JA = 1A & NBYL(I)
IB = I8 & NBY(IL)
IC = IC & NBY(1)
GD JO 666
653 CONTINUE

£33

-

¢ ODETERMINE YEHICLE RECURRING COSTS RY YEAR AND LAUNCH SITE
DO 632 I=1,KRV
D0 635 JzlyHYRS
RECUR[I, 441} = 0.0
RECURIT,3:2) = 0.0
00,633 M5 = 144
K = VEHIHS,I}
IF {K.EQ 0} GO TO 832
9004 D0 634 Je 1,MYRS
IFISTGYHW(K+ ). LT.0 Q011 GO TD 634
IFIMODE{Ky1).NE.0) GO TO 801§
HOWR = SR{Ky11*STGYHHIK+J}#*PLCLK 1)
GO TO 2010
8015 LX = MODE{Ksl]
EF(STGYHHIK, J1.LE,POJILX)) HOHR = SRJ{LXy L) FSTCYHWIK )

63

o

IFISTGYHHIKsd)oGT.POJILXY) HOWR ® SRJILX+ZFESRIILX43)/STGYHWIK, J)

8010 DO 692 L = 1.2
Hel &)
IFESTGYTRIKy JoL1+EQe040) &0 TO 692
IFTHODE{K,K).NE.O) GO TO BD11
RECUR([I4+JyLI=RECURT I +J9 L) EHDWRESREK  MIXSTOYTR Ky o L) *%PLCIK M)
60 T0 492
3011 LX = HODEIKM)
TFISTGYTR{Ked +LI.LELFOJILX}) RECURITsJ yL} = RECUREI4d 411}
1 & SRJIILXe1I75TGYTRIX+J »L} & HOWA
TF ISTGYTRIK+d »L},GT.POJILX}) RECURITSJ sL} = RELUREIWJ oL1 G
SRJIILX+2) & SRJIULX+3I/STGYTRIK,d L) C HDWR
§92 CONTINUE

634 CONTINUE

IF (H5.ED&} GO TO 633
IFIVEHIMS61,1),EQ.0) GO TO 633
K1 = VEHIHSAL,T!
IF{NCi.EQ.0) GO TO 433
D0 &34 L=1,NCE
DD 63T K¥wlsé4
IF {HFHL{L)+«NE.KF5tKsKY)) GO TO 637
DO 638 KE = 144
IF {HFHULL)LEQ.NFSIKL:KI1) GO TO 639
638 CONTENUE
637 CONT JHUE
60 TO 838
639 DD &40 J = 1,HYRS
IFIRINTYRILyJ}.EQ:Q.0} CO TO 640
HDWR = RINTILJ#RINTYRILyJ)##PLECINT(L)
RECUR[EaJy1) = RECUR{I,ds1} & HDWR
RECUREIvJp2) = RECUR{[)J12) E HONR
640 CONTINUE
636 CONTINUE
533 CONTINUE
632 CONTIRUE
[FLAG = )
RETURN
END

9

o
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N

JEWQ000

1EHO461  VE
T olEWDasl  ER

1EWO% &1 16

CONTROL S
NAME

STGHUK
SAVESH
SAVEA

SAVER]
SAVECZ
SAVENV
SAVESG
SAVENR
SCRACH

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

lae
190
198
1A0
1Ag
180
188
1co
1ce
ENTRY ADDR
TOTAL LENG

*¥2HOX025H

1

¥SN 0002

15N 0003
1SN 000+
ISN Q005
I5H 000&
1SN o007

iSK 0008

Foa-LEVEL UINKAGE E£DITOR OPTIONS SPECIFLEU ULSTyXREFMAFSNCAL ~

YARTABLE OPTIONS USED - SIIEw(126975+24576) DEFAULT OPTION(S) USED
NAME MOXO02SM(R)

HRC
XPR=
COH=

CRO5S REFERENCE TABLE

ECTION ENTRY .
ORIGIN LENGTH HAME  LOCATION NAHE  LOCATION NAME
00 FoB

E9a  30F8

4090 2160

61F0 410

6600 354 .

9C58 [

5C 60 4 i

968 8

SCT0 &Tht

ESS
TH

LGCATION REFERS TO SYHBOL

SAVESH SAVESH 18¢C SAVESH
SAVESH SAVESH 195 SAVEA
SavEa SAVEA . 19c SAVEBL
SAVEEZ SAVECZ taq SAVECE
SAVECZ SAVECL 1AC SAVENY
SAVESG SAVESG * 184 SAVENR
SCRACH SCRACH i8¢ SCRACH
YEHRC SUNRESOLVED ICA FRXPR=
IBCOM= SUNRESOLYED

o0

E418

RO REPLACED IN DATA SET

0S/360 FORTRAN H |

- DIAGNOSTTC HMESSAGE DIREGTORY

DATE 7T0.105/09.13 11

SUBROUTINE TCOSTIJ,BLANK,ASTR)
CALCULATE TDTAL COSTS
DOUBLE PRECISION NAME
LOGICAL SXIP
INIEGER H
TNTEGER*2 IVEH4LVSyNSTRST+LVARYLVD+NYRSST sHLVP+LABEL+LRDATE yVEH
COMMON/PLSAVESTITLE[1G) ,FIXENE20) LEVELL 20} yCNTRVLIZ0D
I PHAXsPHIN+ACCLEXT o TSTRT, IFINyMAXITR NCSTR
COMMON/SCRACH/ TOTAL (207 4H 201 ,NSLL10) HOP{T2) yLVYSFL66)40120)
1 XKLVSUK(20¢501+XOUT{20},VOUT(20) RFEI2)2CFIT2) SFIT2}FLAGRIT2)
2 FLAGS(TZ}.PROG, FODDy KVEHI(S0),RRRI20)4IMHAGELD30)+YEARLZDY
3 Y200 NSSF 72}, HERFIT2) yNSXF{ T2} oNDSFIT21+SUSTEITZ] +VHANTGG ),
4NSCALELS ) 4RECUR (26,50}, NSTRRC{727 NYRSRCIT2) 4 LNDFIT2) +KVEHL 600+
5 1ERR3SK1PyMYFLAGyNPRO(I0 ¢ KPRO(IO) yDUNSI245]
COMMON/ SAVES /Mo My IVEHE66) +LVS 1663, 51721 4NSTRSTIT2)sRIT214LVARY 165)
1 4LVDI56}, NLYPLT7Zhs XSCHEED 661, LABELLS019NCS4+CS5190),
2 NPROC 1901, KPROG IS0} KODE(90) o LNDATEIT2)
COMMON/SAVER/NAMELSG}y MITRy ALPI{&4s¢ 60)CL721,5US{T2),
1 PLRISO)SROISTI56,4) 4RFIXD{12 72} s NSTREX{ T2} 4NYRSFXI172) 4 TREF
COMMON/ SAVEBL/NMISs VEHT4 160 yFINISH,RCOSTE61 )9 STGE40) 1RSPRY
1 HYRSSTI72)

55 4 =0

DO 70 L=al.N

FLAG = 0.

T= 1.0 I
AYRS = R{L} E 1 O

DO &0 K=l,20

Fa 0.

iT = ¥ - 5iL) & TREF

%= (T = S{L} & TREF) f AYRS

%.LE.C PROGRAHM DEV. HASN*T STARTED YET — X.GE.l PROCRAM DEV. IS OVER

IF (X.LE.D.] GD TO 5% v
IF {X.GE.1a) GO T0 56 .
BETA DISTRIBUTIGN FDR CIL) -

F o= ([X*{l,=X)1%%2) * 30, ¥ (L) / AYRS

56 IF (NYRSST{L)}.EQ.0} GO TO 57

I = ET ~ NSTRST{L)
IF (1.GE+Q.AND.T.LT.NYRSST{L)} F = FESUS (L}
8

57 IF {NYRSRC{L).EQ.0) GG TO 5

¥ = 1T = NSTRRCIL] *
IF 1E.GE«0 AND.I.LT.NYRSRCIL)) F=FERECURLISI.LI

LOCATION NAHE  LOCATION

TH CONTROL SELTICH

SAYESH
SAVEA

SAVER]
SAVECI
SAVENY
SAVENR

SCRACH
SUNRESOLVED

COMPILER OPTIONS = NAME= HAIN,OPT=02,LINSCNT=44 4 SDURCE y BCD 4 NOLTST y HODECK, LOAD+ NOHAPy NDED LT  ID+ NOXREE

e e e U,
Y
3

!
i
1
i
H
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58 IF (HYRSFX{L).EG.0} GO TOD 59
1 = [T — NSTRFX(L)
IF {[.GE.0.AND.[.LT-NYRSFX(L)) FeFERFIXDIIEL,L)
59 D(K) = F
H{K) 15 TOTAL COST TN YEAR K
Hik} = Wix) £ DIK)
IF {0EIK}.EQ 0.,AND.FLAG.EQ.).} GO TO 65

R IF {D{K}.NE.D.} FLAG = 1,
0T =TE 1D
1 x w2l
1 &5 K = K-} E
A = HAXD (JsKI
| 18 [SKIP) 60 TO 70
) FFIL.LE.NHTSEN5PR]
THAITE IMRITE (6498) L;NAME{L14 [DI1}y1nL4K)
1584 0055 IF{L.GT.NHISENSPR] WRITE(6:89) LyLABELIL-NMIS=NSPRI,(DIT)yixl, X} ;
15M 0057 IF (NLVPIL}.EQ.0) 6O TO 70
y 15N 0059 1) = BLVPIL]
, 15N Q0ed H « LVARYIL)
15N 0061 00 69 11=1,1J
t ISN D62 00 &7 T=1420
! 1SN 0063 XDUTE1} = BLANK
I5N 0066 &7 WOUTI1) = BLANK
| 1SN 0065 xSUB = LVS(H)
| ISN 0066 ta = SIL} ~ TREF £ X5UB
ISN QU&7 I8 = JALLVDIH}-1
ESH 0068 DO 68 Inla,18
[SN 0069 IF (1.LT.1) 60 TO 68
¢ ISN goTlL IF (1,67.20} GO 10 &8
¢ SN 0073 1C = 1-TAG1
T I5H 0074 XDUTEI) = ASTR
ISN 0075 VOUTIT) = VRAK{H)
I5H 0075 RK = 1VEMIH} .
ISH 0077 ILV = KYEHIKK]
1SN 0078 XEVSUMIT(ILY) = XLVSUMIT,ILV} & XSCHUIC,H}
ISH 0079 68 CONTINUE
115N 0080 WRITE (46,9011 {VOUTUI}/XOUT(TIelul k) :
15N 008) o HwHE1 Lo
15N q0B2 70 CONTINUE N B
e ISH 0083 0D 75 I1sl,J we T - &
1L * 15N 0084 7% JOTALII) = W{I] E FIXEDLI) — f
) 1 ~. 15N opes RETURM ' < ——y
— ST
4 ! ¢/
1 . s .
M , w4 .
. ; ! - - |
. ‘ .
B e 1)
| /’N N f
—_— 1
SR « )
- \ -
\\\_.
15K 0086 89 EORMAT (13, 1X,4HDEV ,12,20F6.0}
154 08T 98 FORHAT {13,1%,&6y20F6.0) * y
15N 0008 901 FORMAT {L1X+204A%1A2}] _— -
1M ope9 * END ’/_ -
wwwres END OF COMPILATION seewss - , '
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FeB-LEVEL CINXKAGE EDITOR OPTIONS SPECIFIED C15T,XREF3HAPSNCAL .
VARIABLE OPTIONS USED -~ SIZE={126976+24575} DEFAULT OPTION{S) USED

1EMGO0D NAME HOXOZTTIR)
1EWD461  1BCUM=
LY -
CROSS REFERENCE VABLE
[ FRSANY]
, ik I CONTROL SECTION ENTRY
| WAME  ORIGIN LENGTH NEME  LDCATION NAHE  LOCATION NAME  LOCATTON NAME  LOCATEOM |
I tcost 00 T84
| pLsave 783 138
SCRACH 8F0  47A4
| ] SavEs 5098 1680
SAVER 66F8 1800
SAVEBY szce 410
LOCATION REFERS TO SYMROL TN CONTROL SECTION LOCATION REFERS TO SYHBOL IN CONTROL SECTION
150 PLSAVE PLSAVE 154 SCRACH SCRACH
158 SCRACH SCRACH 15¢ SCRACH SCRACH
160 .SCRACH SERACH 164 SAVES SAVES
168 SAVES SAVES 16 SAVED SAVER
170 SAVER SAVER 174 SAVEBI SAVEBL
e 1BCOM= SUNRESDLYED
ENTRY ADDRESS a0
TOTAL LENGTH 8608
=***HOX0ZTT NOW REFLACED IN DATA 3SET
!
DIAGNNSTIC MESSAGE DIRECTORY
IEWO45L WAKNING — SYMBOL PRINTED 15 AN UNAESDLVED EXTERMAL REFERENCE, NCAL WAS SPECIFIED.
) !
s LI - P -
A \ e t -
. .
[
// Al

N 7 ‘7 i
—
} o ri K
f Ir/./ ( -7
"
un “ 03/350 FORTRAN W - DATE  70.105/09,13,41 v R \\ v
! CUMPILER OPTIONS = NAME= HAIN, OPT=02,LINECNT =44, SOURCE s BCD yNOL 15T 4 NODECK, LOAD; HOMAP NOEDET ; 1D, HOXREE k ',
: 1SN 0002 SUBROUTINE VEHRC "
—_ - ¢ DETERMINE *AVERAGE! RECURRING COST OF EACH VEHICLE - ’
mpr——— !
' 15N ooo3 INTEGER®Z LYRyLETT,HINy154NUNREC HY [y LABS , LABF, LABT s AT, VEH, LYD, | R
‘1 HYRSST o
I1SH 0004 COMMON/ SAVEA/NH, YRLHIZ50) JLYRI252 1, LETT(250) fHIN[2501, - A
1 DS(503,SUSTIS0) 4 ¥YOUSD), ESC106),  NUMDJNONRECT 604201 ¢NYDIS0),
2 LABSE40),LARAFI301,LABI (4D}, BXOT12,50} HAT(50] -
15M 0n0% | CORALHZ SAVER] /KIS 1 VEH( 42 001+ E1NISHARTUST (610 15TG1 403, NS PR,y
NYRSST(T2) R
15M Bous COMMUN SAVECZ/RECURT 60420021 4VNHI44250) sLYDI50) NEXT(GUESS, =
I LIR{S0}
158 o0BY CORMONS SAVENY/NV, HYRS
€ THE FOLLDNING STORAGE NEED NO¥ BE SAVED
15N 0008 COMMDN/SCRACH/VYTR (60,204 2) 4DUMV 12135}
C COUNT NUMBER OF EACH VERICLE USED Y YEAR AND TEST RANGE
I1SH D09 DO 8032 1 » 1,NV
' 15N 0010 DD 8032 J = 1,HYAS
154 0011 00 8032 X = 1,2 1
1SN 0012 8032 VYTRII,JaK) = 0,0 ! .
1SN 0013 DO 0033 L = 148M { -
15N 0014 IF (YRLMIL1.£0.0.0) 60 TO 8033 ‘ i i
15N 0016 1 = MIN(L)
1SN 0017 J = LYRIL) H
15N ool M = LETTIL}
158 0ol9 X = LTRIM)
1SN 0020 VYTRATJKE = VYTRIT,doK) & YRLHILY
ISN 0021 8032 CONTIME
c DETERHINE 'AVERAGE® RECURRING COST OF EACH VEMICLE
¥ 15N D022 DO AG34 [ = 1.,HV
15N 0023 RCOSTIT) = 0.0
ISN 0024 TVEH = 0.0
1SN 00z5 00 8035 J = 1,HYRS
ISN QD26 DO 8035 X = 1,2
1SN oo2? IF [VYTRCI+d,K).EQ,0.0) GO TO 8035
1SN 0029 RCOST(L) = RCOSTLI} £ VYTR{E+J oK) * RECURIT4d¢K1
15N 0030 TVER = TVEH € WYTREEsdyX]
N ISN 0031 4035 CONTIMIE
R 1SN 0032 IF_ITVEH.EQ.0.0) 60 TN AA14
LT J 15N 6034 RCOSTAI) = RCOST I/ TVER
-~ 15H 0035 8034 CONTIMUE
- 15N 0036 99 RETURN -
k\ A — L. o A
i
N \ / /‘ A
#

N
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P X
" 1SN 0037 ERD
‘*‘-a\uu- END OF COMPILATION #ekesss
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£88-LEVEL'E INKAGE EDITOR UPTIONS SPECIFIED LYST,XREE;FAP,NECAL
VARIABLE OPTIONS USED « SIZEwl1269764245T61 DEFAULT OPTION{S}) USED
IEHDOU.B NAME KRUXO02VCIR}

T

v 1 CONTROL SECTTON ENTRY
HAME ORIGTIN LENGTH NANKE
YEHRC (1] 208
SAVEA 208 2180
SAVEBL 2428 410
SAVECY 2048 3854
SAVENV SEAD 8
SCRACH 5EAD 4TaL
LOCATION REFERS TO SYMBOL 1IN CONTROL SECTION
o SAVEA SAVEA
ca SAVEEL SAVEBL
211} SAVECZ SAVECL
o8 SAYENV SAVENY
EQ SCRACH SCRACH
ENTRY ADDRESS co
TOTaL LENGTH ALS0
*xxx B2V NOW REPLACED IN DATA SET
e
/ H
] e - T
4‘ l \\ N
! "
t"‘
S LY by 5
: ¢ i )
W 17 T
. H
‘{ \ . {\/ 34
Is S B
2 ~1
A —
Yo v

LOCAT 10N

CRGSS REFERENCE TABLE

NANE LOCATION NAKE

LUCATION REFERS 10 SYMBOL

CH SAVEA

cc SAVECZ
D4 SAVEC
oc SCRACH

LOCATION HAME

TN CONTROL SECTION

SAVEA

SAVECZ
SAVECZ
SCRACH

}f‘ - »\ ) 7
/’ ,n' Y I
:r ‘ \l.}‘~l -; ll
Lol Noore 4
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