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FOREWORD -

This report volume ‘is the programmer's manuzl developed during a study of probabilis~
tic systems modeling and cost/pex:formance methedogies for optimal assignment of space
vehicles and other program elements to advanced space missions. This study is being
performed for the National Aeronautics and Space Administration under Contract '
NAS2-5202, and is monitored by Mr. R. E. Slye and Mr. Harold Hornby of the Advanced
Concepts and Missions Division of the Office of Advanced Research and Technology.

Individu:;,ls of Lockheed Missiles & Space Company who contributed to this study are
L. F. Fox, project leader; C. J. Golden, key technical member; and W. T. Lew.
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SUMMARY

This document is Volume 2 of a two volume series entitled Probabilistic Systems
Modeling and Cost/Performance Methodologies for Optimization of Vehicle Assignment.
This volume ig a programmer's manual for the probabilistic optimal assignment and
budget smoothing model described in Volume 1.

This volume contains appendixes that provide model input requirements, a sample case,
flow charts, and a program listing. At the beginning of each apﬁendix, descriptive de~
tails and technical comments are provided to indicate any special instructions applicable
to the use of that appendix. In addition, the program listing of Appendix D includes
comment cards that state the purpose of each subroutine in the complete program and

describe operations performed within that subroutine.

Appendix A, Input Requirements, provides details on the many options that adapt the
program to the specific needs of the analyst for a particular problem.



Appendix A

INPUT REQUIREMENTS
STATISTICAL ASSIGNMENT/SMOOTHING PROGRAM

A.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 sechbions of use to make the glossary easler %o use than an
alphabetical listing. Comments are also included which describe either

exbernal or internal restrictions associabed with the variable.

Figure A-1 illustrates the basic data deck layout for this program. Any
section may be eliminated if there are no associated data. However,

either a blank card must be inserted in place of the section or the conbrol
card must reflect no input for that section. If the conbtrol card is coded
so no data are input for some section, then values input for the preceding
case are automatically supplied. Otherwise, if no data are desired for any
one section, then a blank card must be input to replace that section.

Stage performance datg to be used in the stage-matching screeﬁ may be
eliminated emtirely, including the final blank card, if the stage-matching
screen is not to be used., If this screen is used, then the stage cards
must be ordered so that all stages in Class 1 precede those in Class 2,
which precede those in Class 3, which precede those in Class 4. Stages not
included in the matching screen follow those in the above classifications.
If the matching screen is not used, the order of cards‘withih each sechion
is unimportant.

Constraint and budget level cards are input to the SMOTHS subroutine of
this integrated program. The last data card input in this BUDGET Section

is followed by a card containing only an agterigk in the first column,
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A-2

BUDGET

BLANK

{

/
REUSABLE

[ TBIANK
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STAGE PERF..
BLAN

VEHICLE
| pramx

/

SPECIAL FROGRAM
BLANK

MISSTON
| mram

LAUNCH FAD
BLANK

INTEGRATION
N BLANK

[ /
SHARED- COST

BLANK

STAGE

CONTROL CARD

Figure A-1 Data Deck layout



Then the control 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 normal circumstances.
A.2 INPUT FORM AND DEFINITIONS

Card Variable
Column Name Format Descripbion and Comments

Control Card

1-3 IP 3 Code Tor logic primtout

If LP > 2 Print declsion numbers
for each vehicle

IrTLP>1 Print logic associated
with algorithm

If LP = O No logic cubtput
h -6 NOPT I3 Code for mission/vehicle compab-
ibility screen

1 - AV vs. payload weight +
availability-+-a priori
assignment

2 - Code 1 plus use sbage-matching
screen

3 - A1l criteria

7T-9 MOS 135 Method of solution desired

MOS = O Optimize assignment and smooth
resulting budget

MOS = 1 Tnput assignment and
smooth resulting budget

MOS = 2 Opbimize assignment and
oubput associated costs
MOS = 3 Input assignment and
print out associated costs
i0 - 12 NSOL I3 Number of solwtions to be oubput in
ascending order of total program
cost
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Card

Coluamn

13 - 15
16 - 18
19 - 21
22 . 24
25 - 29
30 - k1
ho L i
45 . Lg
67 - .68
69 - 70
TL - 72
75 - Tk
75 - 76
77 - 78
79 ~ 80

Variable
Name

MSOL

MITR

LY

MYRS

TREF

_ GUESS

GR@

SL.g

Ip
IG
- I¥M

1T

ISD

v

Format

I3

3

I3

I3

5.1

Fie.2

F3.1

5.1

12
12
I2
I2
I2
Iz

Iz

Degcription and Comments

MSOL = 1 bypasses btime-saving
feabture in algorithm

Maximim number of allowed iterations
between SMOTHS and ASIGHNS

Tast two digits of initial calendar
lamnch year of mission model

Mission model  duration in years

Last 2 digits of calendar year for
SMOTHS

Upper bound- for total launch vehicle
program (saves storage space if real-
istic value). If GUESS = 0.0, then
GUESS is assgigned a value 1.0 E15

Annusl economic growbth factor, e.g.,
7% inflation/year; GRY = 7 .

Anmugl Sustaining Costs less than

SLP are left out of the basic algor-
ithm and treated later in determining
the optimal assignment. MSPL = O
opticn mist be specified for implemen-
tation )

Code for pad input®

Code for stage input¥®

Code for shared cost group input®
Code for integration cost input®

Code for mission input®

Code for special program data¥®

Code for vehicle input®

¥ If > 0, new input for this case

ITf < 0, use data from previous case
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Card Variable
Columns Name Format Degcription and Comments

1-2 Kobs (1) 12 Reference number of stage on card I
L o1 STG(T) AL Noame of stage on card T
8 - 13] SR(I,J)  3F6.3 Recurring cost for first unit of
. stage on card I
1k -9  T=1,3 J =1 Hardware
20 - 25 J = 2 ETR launch support
J =3 WIR launch support
26 - 30| PLC(T,J) 3F5.3 Recurring cost learning curve percent

for stage on card I in decimsl. form
(e.g., .95)T -

31 - 35 J =1,3 J = 1 Hardware

36 - ho_ J =2 EIR launch suppord
J =3 WTR luanch support

by _ kg SNR(T) F6.3 - Development cost of stage on card I

50 - 55 STS(1) F6.3 Sustaining cost of stage on card T

59 - 61 LSA(T) I3 Last year sbage on card I is available™

62 - 64 NBY(1) I3 Batching duration in years for stage
recurring cost

65 - 67 | WFS(L,d) L13 KODEF of the shared cost groups (up
to h) to which stage belongs

68 - 70 J =1,k

TL - 73

Th - 76

t Tf percent is 100, then input zero for more efficient program operation
% 1 ocorresponds to year ILY

+ If available through mission meodel, anry number > MYRS may be input. If
number < MYRS is inpuft then this termination date is mainbained through
all itergtions.
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Variable

Card

Column Name
78 MODE(I,J)
80

Second Stage Card

Format

311

SUSLS(T,J) 2F5.0

5 -9]
10 - 1hf JT=1,2
15 - 17 Nu(T)
18 -~ 23 Urp(T)
2k - 29 UPPXX
30 - 32 PXX
33 - 38 RPLO(T)
39 - ho ws(1)
* If = 0,

If = 0,

I35

F6.2
F6.1
F3.2
F6.0

F2.0

Jump type input

Description'and Comments

Code to indicate type of input for
recurring cost-of stage on card I¥

J = 1 Hardware
Jd = 2 ETR launch support
J =3 WIR launch support

Sustaining cost at launch facility for
Stage T, not to be duplicated at each
pad.

Jd =1 EIR
J =2 WIR

il

Number of reusable units in initial
investment of component T

WU =0 wnit is expendable
NU> 0 estimate used by program directly

NU < -2 estimate used by program for
first iteration, then subroutine
REUSE calculates estimate for NU

Unit purchase price-

IRX% tail such that using the lognormal
distribution, prob. (UPP(I) > UPPXX) = PXX
(e.g., PXX = .05)

Return payload weight in 1bs for this
component. ¥# (Vehicle return payload
orbiter return payload)

Duration in years over which B function
distributes development cost for stage

on card I. (Leave blank if SNR(I) =0 .
Input necessary if SNR # 0)

1earn1ng curve type 1nput )

**  Any value > 1.0 may be input to indicate payload return capability
besides crew.
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Card

Colump
My - bo
43 . hl
ks . Lg
50 - 54
55 - 59
60 - 62
63 - 68
€9 - 71
T2 - 7
73-- 80

Variable
Name

IS-T(I)

NSFX(NSDC#)

SR;X’X(J)
J=1,3%

K% (1)

SNRXX
xx(2)
STSXX
xXx(3)

Format

I2

12

3F5.

F3.2

Fo,1
F3.2
F6.1L
F3.2

1

}
}

Description and Comments

Last 2 digits of calendar start date
for Stage Development Program

Duration in years < 12 for any
miscellaneous (fixed or development)
program gssoclated with stage on

card I (e.g., Run out costs). (Stand-
ard Development costs are distributed
by a Beta function - any other develop-
ment distribution mey be input under
this special category.)

¥x% tail such that
prob. (SR(T) > SR(J)) = xx(1)
for J =1,3 .

Percent tall above in decimal form
(e.g., .05)

Xx% tail such that
prob. (SWR(I) > SNRXX) = Xx(2)

X% tail such that
prob. (STS(I) > STSXX) = XX(3)

If MODE(I,J) #

such J.
5 - 1k
15 - 2k
25 - 34
35 - bl

SRI(TX,1) -
SRI(LX,2)

SRI(TX,3)

POF(1X)

F10.3

F10.3

F10.3

F10.3

0 for some J, require following Jump Type Input Card for Each

Total recurring cost for up to POJ
mmber of stages

Slope of line defining total recurring
cogt for over POJ number of stages

Y¥-intercept of. line defining total
recurring cost for over POJ number
of stages

Number of stages at which function
defining total recurring cost changes
slope

* NSDC = Number of special development costs < 50



Caxrd
Column

=
i
1
A
=

Wi
W
1

Variable
Name

SRIXX
2.8 4

Format

F10.3
F3.2

Deseription and Commments

ERX% tail such that
prob. (SRI(LX,1) > SRIXX) = PXX

If NSFX(NSDC)# O read in following card.

1-3
b - 87
9 - 13
1h - 18
19 - 23
24 _ 28
29 - 33
34 - 38
39 - b3
4 . 48
kg - 53
54 - 58
59 - 63]
64 - 69
70 - T2

NRFX(NSDC)

RXD(J, NSDC )}

J=1,12

RODXX

1288

3

12F5.2

F6. 1}
F3.2

Start date for special development
cost associabed with stage on card
I. (Referenced to IST(I))

Special development cost to be spent
in calenday year
1900 + IST(T) + NRFX(WSDC) - 2 + J

(Input distribution)

PXx% tail such that
12 '

. prob( Z RXD(J,NSDC) > RXDXX) = PXX

J=1

Last Stage Card must be followed by a blank card.

-——————— - s e o e

1-2
h-7
8 - 17
18 - 27

A-8

KODEF(J)=I
FAM(I)
FMER(T)

FMSUS(T)

I2
Al
F10.0

F10,0

Reference Number of group on caxrd J
Name of group I
Development cost of group T

Sustaining cost of group T



Card Variable
Column Nane Format Description and Comments

28 - 31 YOF (1) Fh.1 Duration in years of Development
Program cost distribution (B Function).
(Leave blank if FMNR(I) = 0.)

32 - 3k JST(T) I3 Tast 2 digits of calendar start date
for group Pevelopment Program - nec-
essary 1f FMNR or FMSUS # 0

35 - 37  NSFX{(NSDC) I3 Duration in years for any miscell-
aneous Tixed.or development program
digtribution associated with group T,
(Distribution input on following card. )

38 - b7 | FMs1s(T,d) 2F10.0 Sustaining cost at launch site for
group I not to be duplicated at each
pad.

WBos7l F=1,2 T =1EmR
J = 2 WTR

58 - 64 FMNRXX F7.0 Xx% tail such that _

65 - 67 (1) 3.2 prob. (FMVR(I) > FMNRXX) = XX(1)}

68 - Th FMSSXX F7.0 xx% tall such that

75 _ 77 x(2) 5.2 prob, (FMSUS(I) > FMSSXX} = XX(2)

If (NSFX(NSDC) # 0) read following card.

1-3 NRFZ(NSDC) 13 Start date for special Development
cost associgted with group I.
(Referenced to JST(I)).

4 - 8| Rx(J,FSDC) 12F5. 2 Special Development cost o be
9 - 13 spent in calendar year
1k - 18 J=1,12 1900 + JST(I) + NRFX(NSDC) - 2 + T

(Input distribution)

59 - 63
64 - 69 RYXDXX 6.1 X% tail such that
70 - 72 PXX F3.2 12
prob. E RXD(J,NSDC) > R¥DXX) = PXX
J=1
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Card Variable
Column Name Format Description and Comments

Last Group card must be followed by a blank card.

e Sy o . "

3 -5 NFML(T ) 3 KODEF of shared cost group which is
lower member of integration pair T
6 -8 NFMU(T) i3 KODEF of shared cost group which is
upper member of integration pair I
9 -18 RINT(T) F10.0 Recurring cost for first unit of
integration T
19 - 28 PLCINT(I) F10.0 Recurring cost learning curve per-
cent for integration I
29 - 38 DINT(T) F10.0 Development cost of integration I
39 - 48 SINT(I) F10.0 Sustaining cost of integration I
kg - 52 IfI) Fho1 Development duration in years for

B distribution (Leave blank if
DINT(T) = 0.)

53 - 55 KST(1) 13 Last 2 digits of calendar start
date for integration development
program - input necegsary if DINT
or SINT # O '

56 - 58 NSFX(NSDC) I3 Duration in years for any miscell~
aneous fixed or developwent program
associgted with integration 1.
(Distribution input on following
card).

59 - 68 STNTLS (T, J) 2F10.0 Sustaining cost at launch facility
for integration I not to be duplicated
at each pad.

69 - 78 J=1,2 J =1 IR
J =2 WIR

Second Integration Card

1-10 RINTXX ' F10.0 x%(1)% tail such that
11 - 13 xx(1) ¥3.2 prob. (RINT(I) > RINTXX) = XX(1)
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Card Variable

Column Name Format Description and Comments
14 - 23 DINTXX F10.0 xx(2)% tail such that
ol - of xx(2) 5.0 prob. (DINT(T) > DINTXX) = XX(2)
27 - 36 SINTXX F10.0 XX(3)% tail such that
37 - 39 36 (3) ¥5.2 prob. {SINT(I) > SINTXX) = XX(3)
IF NSFX(NSDC) # O read following card.
1-3 NRFX(NSDC) I3 Start date for Special Development
cost associated with integration I.
(Referenced to KST(I))
k-8 RXD(J,NSDC) 12F5.2 Special Development cost to be spent
_ in calendar year
2-15 J =112 1900 + KST(I) + NRFX{NSDC)- 2 + J
b - 18 : {(Input distribution)
59 - 63]
64 - 69 RYXDXX 76.1 PXx% tail such that
70 - T2 PXX F3.2 12
prob( 2; RXD(JF,NSDC) > RXDXX) = PXX
J=1

Tast Integration card must be followed by a blank card.

1-14 KODEP(T) Th Number of pad complex on card I
T - 10 PAD(T) Al Name of complex on card T
11 - 15 NPERFD(T) ¥5.0 Maximum number of launches/year/pad

possible at complex T

2nd - 6th cards needed for each pad complex (stage cost data, 2/card) (J = 1,10)

\N
'

L NPSTG(T,J) 12 KODE corresponding to Jth stage costs
43 . kb of complex T
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Card Variable

Column Name Format Degcription and Comments
5 -9 psTED(I,F,1)  F5.0 B stege developmenmt cost of first
Ls - LQJ pad in complex I
10 - 12] ¥DPS(T,d) 3.0 Development duration in years for
50 - 52 B distribution
13 - 15| MST(T,J) T3 Tast 2 digits of calendar start
53 - 55 date of PSTGD
16 - 20| PSTGS(I,T,1)  F5.0 goh stage sustaining cost of
56 - 60 first pad in complex T
21 - 25 | PSTGD(T,TJ,2)  F5.0 OB stage development cost of
61 - 65 second pad in complex I
26 - 30] PSTGS(I,J,2) 5.0 Jth stage sustaining cost of
66 - 70 ’ second pad in complex I
31 - 35 ] PSTGD(I,J,3) 5.0 Jﬁh stage development cost of
L= TS5 third pad in complex T
36 - 4o PTGS(T,T,3) F5.0 FoB stage sustaining cost of
76 - 80 : third pad in complex T
Tth - 9th cards needed for each pad complex (family cost data, 2/card)(J = 1,5
3 - b4 NPFAM(T,J) 12 KODEF corresponding to FoB family
45 - bk costs of complex T
5-9 PFAMD(T, J,1) F5.0 Foh family development cost of first
45 - kg pad in complex I
10 - 12 YDPF(T,J) 3.0 Development duration in years
50 - 52 for B distribution
13 - 15| L8T(T,J) 13 Last 2 digits of calendar sbart
53 - 55 date of PFAMD -
16 - 20 raMs(I,J,1)  F5.0 I8 pamity sustaining cost of
56 - 60 Tirst pad in complex I

A2




Card

Column
21 - 25
61 - 65
26 - 301
66 - 701
3L - 35
71 - 75
36 - 40]
76 - 80|

Variable

Name Format
PFAMD(Z,J,2) F5.0
PFAMS{T,J,2) F5.0
PFAMD(T,J,3) F5.0

PRAMS(T,7,3)  F5.0

Degcription and Comment s

Jth family development cost of
second pad in complex T

Jth family sustaining cost of

second pad in complex [

th family developmént cost of

third pad in complex I

Jth family sustaining cost of

third pad in complex I

10th and 11th cards needed for each pad complex (intégration cost data,

3/card) (3 =1,5)

9

33 -

o7

12
36
60

15

29
. 63

11 ]
35
9
1h]
38
621

30
56

80

| NPINTL(T,J) 3

NPINTU(I, J) i3

PINTS(T,J,K) 3¥6.0
K=1,3

KODEF of lower group corresponding
to Jth integration cost of comple:

KCODEF of upper group corresponding
to Jth integration cost of comple:

Jth integration sustaining cost

of ‘KtR pad in complex I

Last Pad Card must be followed by Blank Card.

1l

15

2

8
12
16

KODEM(T) I2

NAME(T) A6
PB{T) Fh,2
NSYR(T) 12

Reference number of migsion on
card T

Name of mission on card T
Priority of mission on card I

Number of sustaining years
required for SUS(I) after last
launch year
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Card Variable

Column Name Format Deseription and Comments
17 - 18 NYRSFX(I) 2 Duration in ﬁears of any fixed

or special development cost
distribution associated with
mission KODEM(I)

19 - 25 VIR(I) F7.0 Characteristic velocity required
in fps to accomplish mission on
card I

26 - 28 RPTM(T) - F3.0 Return payload weight in 1bs

required by mission on card I¥

29 - 31 TAMT(T) F5.0 Number of days orbiter regquired
for mission completion (only
reguired if WU < 0 for some
reusable stage).

32 - 38 WER(T) FT.0 Payload weight in 1bs required
for mission on card T

39 -.ko NTRIP(I) 12 Maximum number of launches
allowed to carry WPR(T) 1bs into
orbit. NTRIP(I) = 0 is same as 1.

b - 8o MISN(I,J) 2012 FNumber of launches for misgsion
. on card I in calendar year
Jd = 1,MYRS J + 1900 + ILY - 1 with WER

payload at each launch

Second Migsion Card

3 - 12 PLR(T) F10.2 Payload recurring cost for
mission KODEM(T).

13 - 22 SUs(1) F10.2 Payload sustaining cost

23 - 32 c(1) F10.2 Payload development cost

33 - 37 YDPL(T) I5 Duration in years over which

development cost is to be
distributed by Beta Function

38 - k2 RDISE(I,T) Lys5.3 Tnput recurring cost diskribution
for PLR in decimal form (e.g.,

43 - 47 L =1,k% RDIST(I,1) = .05)
48 - 52
53 - 57

¥ Currently, any value > 1.0 indicates that mission I is to be performed
only by vehicles whose upper stage has RFLO> 1.0 .
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Card Variable
Column Wame Format Description and Comments
58 - 67 PIMD(T) F10.2 Maximum diameter of payload for
. mission on card I
68 - 69 NPLS(T) 12 Code for payload stabilization
reguirement
0 -~ No requirement
1 - Must be spin stabilized
2 - Must not be spin stabilized
70 - TL MR(T) I2 Code for man-rating requirement
for mission on card I
0 - No reguirement
1 - Must be man-rated
T2 - T3 LTR{T) 12 Code for launch site of mission
1 - EIR
2 - WIR
Th - 75 NRR(T) I2 Number of restarts required for
. mission
T6 - 77 18(1I) 12 Last 2 digits of calendar start
year for development cost PLD(I)
t
78 - 80 TVERLA(T) I3 A priori vehicle assignment for
: mission on card T
If no vehicle assigned - O input;
KODEV of vehicle input otherwise
Third Mission Card
1-10 PLRYX F10.0 xX(1)% tail such that
11 - 13 (1) 5.2 prob(PLR(I)‘?_ API.RXX) = X(1)
14 - 23 CXX F10.0 Same for ¢(I)
2h - 26 xx(2) F3.2
27 - 36 SUSKX F10.0 Same for SUS(I)
37 - 39 xx(3) F3.2

A=15



Card
Column

Variable

Name Format.

If NYRSFX(I) # O read following card.

1-3 NSTRFX(T) I3
-8 RFIXD(J,I)  12F5.2
9 - 13

1k - 18 J=1, 12

59 - 63

6t - 69 RYXDXX F6.1
70 - 72 PXX F3.2

Description and Comments

Start date for special development
cost associated with mission KODEM(T)
referenced to IS(I)

Speecial Development cost to be spent
in calendar year

1900 + IS{I) + NSTRFX(I) -2 + J
{Input distribution)

PXX% tail such that

12
Prob( z RFIXD(J,T) > RXDXX) = PXX
J=1

Tast mission card must be followed by a blank card.

Special Program_Data_ Card (Wo launch associated with program) - Input only if

ISD> 0, I =1, NSPR < 6

1-3 KODESP(T) 13
h-9 NAME(T) A6

10 - 19 (1) 710.2
20 - 2k YDPL(T) I5

25 - 26 18(1) 12

27 - 36 sUS(1) F10.2
37 - 38 NYRSST(I) 12

A-16

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

Name of Special Program on card I

Development cost associated with
program (distributed by P Function)

Duration in years of Development
program

Tast 2 digits of gtart year for
development cost C(I)

Annual sustaining cost associated
with program

Duration in years of sustaining
program



Card Variable

Column Name Formab Description and Comments

59 - ho NYRSFX(T) 12 Duration in years of any fixed
cost which does not have a B
distribution

- 50 CXX F10.2 X% (1)% tail such that

51 - 53 x00(1) F3.2 Prop(e(1) 2 OXX) = XX(1)

54 - 63 SUSXX F10.2 xx(2)% tail such that

6l - E6 Xx(2) F3.2 Prob(SUS(I) > SUSXX) = xX(2)

If NYRSFX(I) # O read following card.

1-3 NSTRFX(I) 13 Start date for fixed cost
referenced to IS(I)
4 - 87 RFTXD(J,I) 12F5.2 Fixed Cost to be spent in
9-1 J=1,12 5333n3a§s¥§?r+ NSTRFX(I) - 2 + J
1h - 18
59 - 63
64 - 69 ' RXDXX F6.l} pxx% tail such that
70 - 72 PXX F3.2 1o
- Prob( Z RFIXD(J,I) > RXDXX) = PXX
j=1

Last Speciel -Program Data card must be followed by a blank card.

1 -8 VEH(I,J) hyo KODS of stage in Ith position,
T =14 where I =1 corresponds to
o booster, for vehicle on card J
g9 -21 BL(T) EL3.6 Payload vs. characteristic velocity
curve constarts for performance
o2 - 3k B2(J) EL3.6 evaluation of vehicle on card J.
PL = EXP(BL - B2*V - B3/(BL - V))
35 - by B3(J) E13.6 and V = Excess Velocity = Total
Characteristic Velocity-Circular
48 - 60 B () E13.6 Veloeity at 100 n.m.

AT



Card
Column

79 - 80

Variable
Name

KODEV{J)

Tormat

12

Description and Comments

Reference number of vehicle on card J

ond Card needed for each vehicle.

L -5
6 -7
8-9
10 - 12
13 -~ 15
.16 - 18
19 - 21

80
A-18

Nvs(J)

MRV(JT) -

NRP(J)
NPAD(L,J)
- NPAD(2,J)
NYP(1,J)

NYP(2,J)

I2

I3

i3

I3

Il

Code for stabilizastion of wvehicle
on card J

1 - Is Hpin.stabilized

2 - Is not spin stabilized

Code for man-rating of vehicle on
ecard J

0 - Is not manerated

1 -~ Is man-rated

Number of restarts possible for
vehicle on card J

KODEP of pad complex at ETR from
which vehicle J can be launched

KODEP of. pad complex at WIR from
which vehidle J can be launched

lst year J'th vehicle can be Tflown
from ETR

1st year Jth vehicle can be flown
from WIR

Code for recurring cost distribution
for vehicle on card J

JKEY = 0 - standard distribution

is used
lgt year of distribution = .05
Recurring cost
2nd year of distribution = .20
Recurring cost
3rd year of distribution = .50

Recurring cost

{Continued on following page)



Card Variable
Column Name Format Description and Comments

bth year of distribubion = .25
Recurring cost = Lmunch year
‘generating this recurring cost

JKEY = 1 - Distribution is to-
be input on following card

Optional 3rd card for each vehicle (Input only if JKEY # 0).

L .8 ALPI(T,T) Ups. 2 Input Recurring cost distribubtion
9 - 13 for vehicle on card J in year I
I =1,% where I =4 corresponds to year
14 - 18 of launch
19 - 23§

Last vehicle card must be followed by blank card.

Stage Performance Cards (Input only if NOPT = 2 on control card) I < NSTG < ko

1-4 KODE(T) Ih Reference number of stage on
card T (used to check order of
cards )

5-9 NST(1) 15 Classification of stage on card T

10 - 19 THRT(I) F10.0 Stage thrust

20 - 29 DTAM(T) 710.0 Stage diameter

30 - 39 TSL{I) F10.0 Sbage sea-level thrust

ho - ko LENT(T) F10.0 Tnberstage length required to
clear engines

50 - 59 WEFU(I) F10.0 Stage fuel weight

60 - 69 WTIW(T) F10.0 Stage total inert weight

70 - 79 ISP(I) ¥10.0 Stage vacuum specific impilse

Last Performance card must be FTollowed by a blank card. Eliminate blank
card if NOPT # 2.

Reugable Stage Cards (One card required for each stage I with input negative
NU(1)). (Mo special order required)

1 -2 KODE(T) 12 Stage code number of corresponding
reugable stage
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Card Variable
Column Name Format Description and Comments

5 -6 NOB(I) 12 Code to identify type of stage
NOB = L: BOOSTER
NOB = 2: ORBITER

7 - 12 XLT(T) F6.1 Amortization Lifetime (number of
launches per unit before replace-
ment )

13 - 18 TAT(T) F6.1 Tand to launch turn-around-time

for first refurbishment (days)

19 - 24 PLCe(T) F6.3 Learning curve percent for
TAT in decimal form calculated
from reference year (if zero is
input, then PLCT is assumed o
be 100)

Last Reusable Stage card must be followed by blank card. (Blank card
required even if no dats are input in this section. )

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

Variable S—

Name Description and Comments
TTTLE(T) Output page HEADING - if no input blanks are output.
L0 characters are allocated for storage, e.g.,
TITLE = 'LUNAR OPTICN®
LEVEL(J) . YEART,Y DESTRED FUNDING LEVEL (20 year maximum), e.g.,
LEVEL = 300., 375., 18 x 300.
ISTRT FIRST YEAR of smoothing interval - referenced to
; TREF = 1 .
IFIN. Last year of smoothing interval - referenced to TREF
MAXTTR . Maximum number of iterabions éllowed per case in
SMOTHS subroutine ) -
NCSTR Number of constraints on mission programs < 90
NPROG(K) The reference nmumber (KODEM or KODESP) of the

mission being constrained
A-20



Variable

Name

KFPROG(K)

KODE(K)
cs(x)
FIXED(T)
PMAXE
PMIN

ACCL

EXT

Description and Comments

The reference number {KODEM or KCDESP) of the
constraining program or mission

Code number for type of constraint < 11
Cénstant associated with ‘each constraint

Yearly total fixed overhead costs (I = 1,20)
If no inpubt, is set to zero

Constants associated with PLOT2 - if no input they
are set to 5000. and 1500. respectively

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

Code for use of extension option - if no input i%
is set = TRUE. If FALSE is input, these opbions
will not be used.

The next card conbains 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 circumstances.
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Appendix B
SAMPLE CASE

B.1 DESCRIPTION

The output from a sample case is presented in this Appendix. Data are synthesized in
order to test logical sequences. 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. The program first prints out input data for easy refer-
ence and to provide a check on punched data. If probabilistic data are input, then two
lines of output are provided for each item; the first line represents the most likely
values input while the subsequent line represents the expected values caleulated by

the program.

Each section of output is described in detail:

(1) STAGE COST DATA include stage title or identifyiné name, recurring cost
of first unit and learning curve (LC) factor for hardware, ETR, and WTR
recurring cost, respectively. If any stage has jump — discontinuous form of
recurring cost for any of the above three types — then the following line
provides relevant information. Development and sustaining cost for each
stage are listed along with years of availability referenced to the initial
launch year. Each stage may belong to at most four "shared cost groups,"
whose reference numbers are listed on the output. Each group number is
referenced to the "Shared Cost Data' number which follow this section.
"Bateh Fact' defines the number of years over which vehicles may be con-
sidered as proéuced in one period of time for learning curve purposes. A
a reusable stage is designated as such and its expected unit purchase price
is given with the input most likely value in parenthesis.



(2)

(3)

(4)

{5)

SHARED COST DATA include data on each shared cost group which was
referenced in (1) above. These groups may be families such as the Titan
family or they may be subsystems, such as a guidance system shared by
several stages. Total development cost for any vehicle equals the sum of

the development costs for each of its component stages plus any development
costs for any shared groups associated with these stages plus any integra-
tion development costs required. As mentioned above, the first line
represents the most likely value while the second line (if appropriate) repre-
sents the expected value calculated by the program.

INTEGRATION COST DATA are always between 'families." I a specific
stage-to-stage integration cost is desired, each stage must be put in a
shared cost group by itself. Thus, many shareci cost groups in (2) above
will have no associated non-recurring costs. These groups will, however,
be integrated with other shared cost groups, and this combination dges have

an integration non-recurring cost.

PAD COST DATA would normally be the section which follows. For simpli-
city, no pad costs were included with this test run, but this section would

1ist the complex reference number, identifying name and location, e.g.

TITE represents Titan ETR complex, and the next entry would show the
maximum number of launches per year per pad at this complex. All possible
combinations of pad-related costs are listed with their respective values for
each pad.

MISSION MODEL DATA include mission internal reference number, identi-
fying name, total AV required, payload required in b, priority value,

launch site identification, (1 = ETR, 2 = WTR), and launch rate schedule

by year.

The following page lists all most likely costs (modal) associated with each
mission and then lists all the corresponding calculated.expeéted costs. Pay-
load recurring costs (PLR) are distributed over a 4-year period by the follow-

ing four fractions, where the last year is the year of launch. Development



(6)

(7

(8

(®)

(10)

(11)

costs (DEV) are included along with the development period and starting
year. Sustaining costs (SUST) and total miscellaneous fixed costs (FIXED)
are included for future reference.

SPECIAL PROGRAMS are listed by internal reference number and name.
Development cost (DEV), start year and duration are included along with
sustaining costs (SUST). Fixed costs, if any are ir_lput, are output by year,
Both modal (input) and expected (calculated) values are output.

INPUT DATA TOTALS il}clude total number of each input item along with
other pertinent information from control card.

QUANTITIES BRANCHED UPON lists every non-zero, non-recurring cost or
"budget option" which the algorithm will consider in the optimization process
along with its availability statug. The reference number listed is used in
the optional logic output described in (11).

VEHIC LE/MISSION CAPABILITY is a matrix of final vehicle-to-mission
compatibility presenting the results of subroutines CAPBLI and AVAILI.
Each vehicle is listed by stage components and internal reference number.
The vehicle /mission number on the top line represents the mission-year
combination number (NM) while the mission number only is given on the
following line at the top of the matrix.

CHANGED QUANTITIES BRANCHED UPON is a section included only if
reusable stages appear in the input. The number of units purchased is
indicated and multiplied by the unit purchase price in order to determine
the estimated investment cost for each reusable stage for that iteration.
This investment cost is added {o the aciual developmént cost for use by
the algorithm. In-.general, these "budget option' quantities are the only
ones from the list in (8) that wﬂl vary from iteration to iteration.
BRANCH AND BOUND NODE VALUES present optional information which
enables the user to check the internal logic of the algorithm. Kach node is
given a reference number which it keeps until its associated total bound
exceeds the value of a known solution. (****represents a very large number,

denoting an unfeasible combination). The node number from which branching



3-4

(12)

(13)

is taking place is provided in the second column. The last new node to be
generated at each branch is given the reference number of its parent node
for continuity. The reference number of the cost item under consideration
[see (8)] is listed in the next column along with the appropriate sustaining
year for that node. (0 represents no development or sustaining for that cost
item). The recurring, non-recurring, and total lower bounds are then

provided so that each branch in the decision tree is répresented.

When a final solution has been found, it is designated a POSSIBLE SOLUTION.
¥ it is identically the same as a previous possible solution, this fact is
printed out and the newly found solution is discarded. Otherwise, if some
pad costs and small sustaining costs were ignored by the algorithm, these
extra cos_.ts' are computed and added to the lower bhound.of the corresponding
node. Thé values of these costs are printed out below the node information
for the possible solution under consideration.’ When the optimal solution has
been found - the least cost possible solution alreaﬂy investigated — this fact

is designated on the following page

SOLUTION.NUMBER 1 — the optunal launch vehicle for each mission-year
combination is printed out as well as an array of mission information for
easy reference. The "Number of Launches' represents the launch rate by
year multiplied by the priority factor and the number of trips required by
the associated vehicle to satisfy the mission payload requirements.

Following the first solution is a description of the uncertainties associated
with the total cost of this assignment. The lognormal parameters p and

9‘2 are output along with the lognormal densities at selected points. The
numbers in parenthesis are the corresponding normal densities. The 50
percent uncerta;lnty interval, with lower bound taken as the most likely value

(mode), is also output.

Sections (11) and (12) are repeated until NSOL = 3 assignments have been
found. 'The second and third assignments have added information oufput
since the probability that those assignments cost more than preceding
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(14)

(15)

(16)

assignments is output for various levels of correiation. The proper level
of correlation is determined by the analyst since he can determine how
much increase in technology is required by each program. Two programs
requiring approximately the same technological advance will have a high

degree of correlation.

THE OPTIMUM SOLUTION HAS BEEN DETERMINED signifies the sucecess-
ful completion of the algorithm. If no significantly different second and third
best solutions can be found, this fact will be output here and the program

will continue using the optimal solution found.

Following the above selection of an optimal assignment, any input to sub-
routine SMOTHS is automatically output as it appears on the data cards.
The program constraints are then output — first the input constraints, then
the calculated constraints. "Average" recurring cost data for each of the
vehicles in the optimum assignment are calculated in VEHRC and output on
the following page. Each vehicle is assigned a key number which is used
internally and 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, is essentially the same as for the original budget smooth-
ing model. For example, Program 2 (PN = Program Number) has NAME
MAPLSUI for Manned Planetary Support. The development start date is
1984. The program has no development (DEVL) costs and hence no develop-
ment duration (YRS). Sustaining costs (SUST) start in year 1984 ( = START
+ 88 - 1.). .They are spent for 0 (SD) years. Recurring costs start in year
1987 ( = START + RS - 1.) and last for 4 (RD) years. The distribution
follows on the same line (e.g., $130M in 1987, $399M in 1988, $456M in
1989, and $409M in 1990 ). On the following line fixed miscellaneous costs
are similarly listed if any have been input for that program [e.g., fixed
costs start in year 1971 (= START + RS - 1,) and last for 5 years (RD) for
Proé:ram Number 13]. The disf‘:rib‘ﬁt-ion follows on the same line of output.



More complete data on these entries are provided in reference 1. Programs
associated with missions are output first. - For the selected sample case
Programs 1 through 12 are mission related. Program 13 is a miscellaneous
program having no associated launches, and the remaining programs are de-
velopment or sustaining costs associated with launch vehicles, (There is
only one such program for this test case.) These last programs are identi-
fied by the decision number used in the ASIGNS algorithm. A list of decision
pumbers, their associated values, and types of expenditure has been oufput.

previously for reference,

(17) The section "Total Program Costs and Launch Vehicle Schedule" is 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 is substituted for simplicity. Total program costs are output

by year as they would actually be spent.

' (18) A plot follows this tabulated data showing actual yearly totals (*) and
desired yearly level of spending (0). The modal value is plotted as an M
while the upper value of the 50 percent uncertainty interval is designated
by a U. - Fixed cosis are plotted by an F. Normally under options MOS = 0
or 1, the smoothed data are then output using the same formats, Only
data input to SMOTHS directly from ASIGNS and the final smoothed data
are output. Intermediate output is supressed. For this sample run,

MOS = 2 was specified so no smoothing was performed. I no new case
data are input, then the normal termination of the run is designated by
END OF DATA — JOB COMPLETE.

Any discrepancies in input data are noted and printed out as a warning to the user,
The flow diagrams in Appendix C define all non~-normal exits from the algorithm in
CHOOZS. Each non-normal termination of a case is denoted by a printout of the
qualifying reason. The program then reads in new case data, if available, and
proceeds as normal,



The sample case included in this Appendix required 0.69 minutes on the 360/67
computer available at Ames Research Center, Moffett ¥ield, California. Estimating
run time is quite difficult for a new set of data since the number of solutions "close to"
the optimum solution determines how large the decision tree will be and, -as a conse-
gquence, how much computer time must be expended. As a general rule, the computer
time increases linearly with the number of missions in the mission model and expon-
entially with the number of decision items determined by the stage, shared group,
integration, and pad cost input.

B.2 SAMPLE CASE PRINTOUT

The computer printout for the sample case discussed above follows:



//MUX0200  JUB  ER3582¢TEST+141) s *GOLDEN? S5TOr 4
IEF2361 ALLOC. FOR MOX02DD LKED

TEF2371 SYSLIB ON 1CO

FEF237] SYSLMOD ON 235

IEF2371 DECKS ON 236

I1+FF2371 N 230

TFF2371 N 230

1EF2371 SYSPRINT 0N DAS

IFF2371 SYSUTL ON 235

FEFZ37E SYSLIN N 063

(R4 T 5¥51.FORTLIH : KEPT
TEEZ2HS5] VOL SER NOS= SYSLEI.

[EF2HS] 5Y571084.T134035,RFO00.HOX0200.GOSET PASSED
IEFZ285]1 VL SER NOS= USERNZ.

TEF2H51 SYS1.USERLIB KEPT
1EF2A5] VOL SER N{I5= USERCl.

1EF2Z851] 5¥51.1USERLIRBZ KEPT
1EF2851 VL SER NOS= 222222,

TIEF2RSE 5Y51.USFRLIB3 KEPT
1EF285] VUL SER NOS= 222222,

1EFZ2BS SYST1084.T134035.RF000,.M0X020D.R0O001556 DELETED
iEF2a51 VOL SER RUS= .

TEF2851 S5Y571084.T134035.PFO00.HOX0O20D.RQ00E557 DELETED
1EF285] VOL SER NUS= USERO?.

1128517 SYS7T1084.T134035.RFO00.40X020D.R0001558 DELETED
1EF245! VUL SER NO5S= .

IEF236] ALLOC. FOR MOx0200 GO

TEF237] PGM=%.DD 0N 235

IEF2371 FTQO5F001 ON 066

IEFZ37E FTOGFO0I ON OA2

IEF2371 GOSET ON 235

1EF2851 SY5T1084,.T134035.RF000.M0X0200.GOSET PASSED
IEF285] VOL SER NOS= USERG2.

1EF2851 SYST71084.T134035,.,RED00.MOX02DD.RO001560 DELETED
IEF2851 VOL SER NOS= .

1EF2851 SYS71084.T134035,.RFO00,.HOX02DD.RO001559 DELETED
1EF2851 VOL SER NOS= -

1EF2851 SYS71084.T134035.,RF000.H0X020D.GOSET DELETED
IEF2851 VOL SER NDS= USERNZ.

FBA-LEVEL LINKAGE ENDITUR UPTIUNY SPELIFLIEY LISIpUVYLY jrar

VARIABLE APTIONS USED - SIZE={126976424576) DEFAULT DPTION{S) USED
1FWN000 INCLUDE DECKS(MOXO02MN,MOXO0LPK}
1FW G000 INCLUDE DEGCKS(MOXOZNT »MOXO02NR }
[EWO000 ENTRY MAIN
1EW 0000 GVERLAY A
TENDOOD INCLUDE DECKS{MNX02AS)
1+WaN00 GVERLAY B I
1FW0000 INCLUDE DECKS (MNX02D5)
1EW QU000 OVERLAY C
1EH0000 INCLUDE DECKS(MAXOZEX)
1EW 0000 OVERLAY B
1EWaooD INCLUDE DECKS(MOX02C1T)
1EW 0000 OVERLAY C
1EW0000 INCLUDE DECKS(HNX02M1,MOX02P,MOX0ZME)
1EH 0000 OVERLAY B
1EW0000 INCLUDE DECKS{MOXOZDN{MOX02MH, MOX02PN ,MOX02AL )
FEW0000 OVERLAY B
1EN0000 INCLUDE DECKS{MOX025M,MOX0O2ZRS, MOXD2VC )
1EW G000 OVERLAY B .
1EW0000 INCLUDE DECKS{MDX0ZCH)
1EW G000 OVERLAY C
1EX0000 INCLUDE DECKS(MOX02LD,MOX0201)
1EH 0000 OVERLAY €
1EW0000 INGLUDE DECKS (MOXD2CH)
1FH 0000 DVERLAY C -
1EWD00D INCLUDE DECKS(MOX02PC}
LEW 0000 OVERLAY A
1EW00ND INCLUDE DECKS{MOX0Z5S ¢HOX02RY,MOX02CR » AL INPT {MOX0O1UR ,HOX02AT)
[EWO0O0DO INCLUDE DECKSIMOX02TC)
1EWD 000 INCLUDE DECKS(HDX02SH.MOX02LC}
MODULE MaP
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH SEG. NO. NAME  LGCATION NAME  LOCATION NAME  LOCATION

SSEGTAH 00 4C 1

MAIN 50 1914 1

PACK 1964 £8 1

UNPACK 1984 ITEM 19FE
NDTRI 1ASQ 286 1 B

B-8
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NDTR

THCSLDG *
IHCSSCN *
THESEXP *
IHCFRXPI*
JHCFRXPR*
HAME ORIGIN
IHCFCIMhe 2104
IHCCUMRZ 3440
tMCFMAYTS  3BBR
THLSSORT* 3Cse
THCFLVTHe nsa
THCEFNTUHN 4E20
FEULS= # S438
JRLEFJOS* 5598
IHCERRN » [T
IHCHDPT 4CHE
1HCETACHY T000
THCUATBLS T290
SAVER 78C8
SAVOME a8aa
SAVSAR 9058
SAYEL ATA0
SAVZ 8768
SAvV3 CT48
SAV& p130
SVACAV 16208
SAVALL 10EQ0
YARNCE 14820
SCRACH 15300
SENTAB 18040
ASIGNS 18048
YEMP 1Co48
SEMTAB 20758

1CFe8
1ED8

2098
2288
2438

25810

LERGTH

545
(%]
149

1175

s12
is0

tic

SEG.

- e e A gt Pt e o g e

NN

10C
iBa

1ED
180
141

183

N0,

1

HAME
FRXPR®
EACONE
SE0DASD
naxo
SQRT

ADCONY
FCVITUTP

ARITH»
SETR9Y
FEOCSBEP

ERRHON

IHCTRCH

ALOGYO
cos
EXP

FRXPI=

LOCATIOM HANE
2580
2708 FOIOCS=
1840
Jase MINO
acse

3Dan FCVADUTR
430E FCYECUTP

4F20 ADJSNTCH
54C& RE5899
S59E

6488 = IMCERRE

7000 ERRTRA

1EDS
2098
2288

2438

LOCATION

2iC%

289€

3ES52
“8Co

5z8C
S40E

400

TOo08

ALOG
SIN

HAHE

JHTSWTCH

AMAXO

FCYLDUTP
FCYCDUTP

1EF4

2004

LOCATION HAME

1526

ELLLY AMIND

IEE2 T FCYIOUTP
403 INTHSWCH

LOCATION

Anca

4032
4DC3



DATINS 20780 L 3EBOD 3
$ENTAB 24610 18 3
HEAN 24628 226 4
CAPBLI 20780 B30 5
$ENTAB 2120 18 5
MANE ORI1GIN LENGIH SEG. WO. MNARE LOCATION NLNE LOCATION NAME LOCAYION - HAME LOCATION
HEISHT 212F8 465 h
PERF] 21740 4BC -3
MATE] 21620 Anl L3
UECSH]) 20780 10ca T
MATCH] 21878 1964 7
PRINT ] 23200 108A T
AVATLE 24290 718 7
TGl 20780 2328 8
REUSET 2208 +DB -]
YEHRC 22Fan ICE 8 -
CHOO2S 20780 20CE 9 . .
SENTAB 2z880 3c L] -
LADNDT 228C0 A50 10 d
WIIPT] 23310 sac 10
COmPAR 22800 teol | 1t
POCSTE 228C0 18C2 12
SHMUTHS janaa 22BC 13
REVLUS TEQ4D 662 13
COMSTR 1E&B0 AF2 13
ALINPT 1EBASD ara 13
ENPUT 1ERAS
uMprLDT jg- ] Fo8 13
PLOTL 1F&F & PLOT2 1F918 PLOYD 1FADA LOTA 1FCZA
L]0 IFESE PLTAPE IFLCA 4
AFRRT 20430 &0 i3
TEOSTS 20670 iEs 13 -
SHIFTS 21058 56 - 13
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LISTC
SAVRT

22480
22C68

ENTRY ADDRESS
TOTAL LENGTH

*5eeMATN

STAGE LOST DATA

TITLE RECURRING LC

T84
FAQ

50
24948

13
13

DOES NOT EXIST BUT HAS BEEN ADDED TO DATA SET

{HARCWARES
5-18 3a.o0 o.0
5=I8 34.90 0.0
510 55.00 0.0
5-IC b6.39 0.0
s=I1 41,00 0.0
5-11 41l.86 0.0
FIXED CO5TS = 5%
F1xFD €O31S = hé
S=%B 21.00 Q.0
S=%H 21.47 0.0
1%%H 14,30 0.0
L3&H 18,20 0.0
1200 27.50 Q.
1200 79.85 0.0
1565 26.50 0.0
1be% <3.07 0.0
Rz58 3.3% 0.0
R258 5453 0.0

REUSABLE STAGE

RECURRING LG AECURRING LC  DEVELOPMENT
1ETR OHLY) [HIR ONLY)
h.o 0.0 0.0 0.0 95.00
0.0 0.0 0.0 0.0 9%5.89
.0 G.0 0.0 O.0 11g.c0
.0 0.0 0.0 0.0 ri2.40
0.0 C.0 0.0 0.0 0.6
0.0 0.0 0.0 0.0 0.0
« 00 65,00 0.0 0.0 0.0 0.0
h2 LLYLYS 0.0 0.0 0.0 0.0
N0 0.0 a.0 + 0 £0,00
9.0 0.0 0.0 0.0 61,31
D0 0.0 0.0 G0 44,00
0.0 0.0 0.0 0.0 S1.78
0.0 0.0 0.0 0.0 G0
Usl 0.0 6.0 0,0 0.0
0.0 0.0 Q.0 Q.0 220,00
Ue0 0.0 0.0 0,0 282.32
Dot 0.0 0.0 0.0 399.00
0.0 0.0 0.0 .0 8143,29
UHIT PURCHASE PRICE= 325.09 [ 169.40)

SUSTAINING AYAILABLE SHARED COST GRDUPS BATCH Faly

9¢.00
9197

14t.00
150.32

99.00

9L.97
0.0
0.0

4500
L17YY )

13.00
19,03

B.0
D.0

20.00
25.40

244,70
4T0.11

FROM

r

»re

0.0
0.0

WA - WAR >

L]

20
0

20
20

29

20
20

20
20

20
20

20
20

20
20

14
14

14
0.0
0.0

14
14

13
13

12

-
-

oo

& -0 o 1

o 0o 0 H

1T 0 o 1

17T 6 © 1

9 o 0 1

¢ o o
0.0 0.0 0.0
¢ 0.0 0.0
o o o ]

n 6 0 i

o o 0 1

o 0 o 1

is 20 o© 1

1a 20 o 1

o o0 o 1

o a8 o 1

o ¢ o 1

o o 0 1
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x230 £+31 0.0 0.0 0.0 0.0 0.0 3739.00 178.20
R2%0 . &,46 0.0 [+ ] 0.0 0.0 C.0 T179.51 34l.023
REUSABLE STAGE UN]T PURCHASE PRICE= 223.10 I 115.100
Al.S beta 0.0 T 0.0 ¢.0 0.0 4578.00 280.00
Rl.% 12.7% 0.0 .0 0.0 0.0 0.0 8T79) 0% $37.84
ALUSABLE STAGE UHTT PUFCHASE PRICE= 268,52 | 140,00}
FIxED COSTS = . 10400 10.00 0.0 Q.0 [-N] 0.0 0.0
FIXEN COSTS = 12.47 1247 0.0 0.0 0.t 0.0 0.0
5510 242 0.0 Cel 0.0 0.0 0.0 3000.00 285,40
5570 4eht T.0 0.0 .0 0.8 0,0 5501.34 $22.22
REUSABLE 3TAGE UNIT PUFCHASE PRICE= 2063.91 [ 144,001
S/ Z.00 0.0 ’ 0.0 0.0 0.0 0.0 1900.00 110.00
S/C 2.4%9 0.0 0.0 2.0 0.0 [-1%:] 2368.49 137.12
REUSABLE STAGE UNIT PURCHASE PRICEe 105.30 | 85,00)
CEM ;0.00 0.0 Q.0 0.0 0.0 0.0 130.6G0 45,00
C3M 40,87 Q.0 0.D 0.0 .0 0.0 153,28 87204
SHARED COST DATA
NQ. TITLE DEVELGPHENMT SUSTAINING
14 5alN 0.0 110.90
Lh SATH 0.0 11Z.40
17 Sive 0.0 0.0
11 156 8,0 0.0
12 120 . 18.00 23.00
12 120 19.67 25.27
13 LS4B 0.0 0.0
18 1205 47.00 0.0
18 1205 51.50 0.0
20 1200 £0.00 0.0
20 1200 65.57 0.0
21 R250 0.0 0.0
INTEGRATIUN COST DATA
LOWER  UPPER RECURRING LC  DEVELGPHENT
SUSTAININ
GROUP  GROUP TRG
156 LS4B 0.0 0.0 80.00
. . . 0.0
156 L5648 0.0 0.0 102,42 0.0
120 L548 0.0 0.0 80,00 0
. .0
120 LS‘-B_‘ 0.0 0.0 102.42 0.0
156 R250 0.0 0.0 50.00 0.0
156 RZ5D 0.0 2.0 A0, 18 0.0

0.0
0.0

AR

WA

20
0

0
20

20
20

Fid
20

20
20

0.0
0.0

21

a1 -

oo

L1

o9

[H] L]
o o
o L]
o L]
[ ]
g0
o L]
o o
o o
o o©
e 0
o 0

Qc

-]

o9

oo

0.0
0.0

-

0.0
0.0



MISS 10N MULEL

KiSSIUN  VELOCITY PAYLUAD PRIOARITY TR LAUNCH SCHEDULE

T O12 T3 Te IS5 T& TT T8 Y9 8O Al &2 43 94 BS 8b A7 88 8% %D

1 MAMPLA 29000, 25000, 1.00 1 9 o0 ¢ ¢ © © ¢ © o © D O © @ © 06 O G 8 ¢

2 MAPLSU 29000. 25000. 1.00 1 Q 1) o o ] ] 0 ] Q 9 2 Q 4] [ ] 0 9 Q Qo iS5

3 MAMLUN 29000. 25006, l.00 1 1] 13 0 [+] 1] o L3 [+] o 4] o ] Q ° B ] [1] Q¢ L] 0

& MALUSY 29000, 25000, l.00 1 o o0 ] [} [+] (] o ] 1] 0 1] 0 Q L3 O 2 12 tz 12 12

S SPHASE 29000. 250004 l.00 1 1] ] 1] o Q [+] (] Q o Q 1] ] .} 0 [+] o 0 o Q 0

6 SPHASU 29000, 25900. L. 00 1 o 0 ] 0 0o o 0 ¢ o O 0 ] 0 12 12 1z 12 12 12 12

1 nEww 29000, 250004 1.00 1 0 ¢ v o 0 0 ¢ ©0 O © 0 O ¢ © Y p © © O O

B MEQSUP 29000, 25000, .00 1 Q 0 o 1] ] L] o [1] 1] 0 o [1) ] [ o 10 W W 10 Lo

2 REDY zy000. 25000, 1.00 1 © ¢ 9 ©¢© ¢ 9 @ © © ©O Y © © 0 0 ¢ @ © ¢ 0

10 MEQLSUP 29000, 250004 .00 1 [+] 1] 1] [ <] L] o 1] L [ 0 a L] a [+] < 0 o Q ]

11 MECQU 29000, 25000. 1.00 1 1] 0 1] ] 0 o o ] 7 o ] 0 0 o 0 [+] o [+] o] Q

12 meosup 26000, 25000, 1.00 1 ¢ 9 o ¢ 6 ©® © @0 0 & 0 0 0 © O © 6 © 9o g
I HANPLA  PLR=  90.0 DIST BY.15 »35+ «25¢ .25, OEV= 1T500,0 FOR & YRS STARTING 19B& SUSTs 800.0 FI1XED= 0.0
1 MARPLA PLRw 144.3 DIST BYelS5s o35+ 25+ 25, DEVs 28063,1 FO& & YRS STARTING 1984 SUSTe 1282.9 Flxeb= 0.0
2 MAPLSU PLK= 5040 O15T BY.IUr 430s »30s 2305 DEVS G.0 FOR 0 YRS SIARTING 198% 5USTs 0.0  FIXED= Q40
2 HAPLSY - PLA= BD.2 DIST BY.10s .30+ .30y .30. DEva 0.0 FOR O YRS STARTING 198% SUST= 0.0 FIXED= 0.0
3 MANLUN PLA= 90.0 DIST BYel5s o354 425+ #2590 DEVe 17500.0 FOR & YRS STARTING 1980 St5Y= 800.0 FIXER= 0.0
3 MANLUN  PLR« J44,3 DIST RY.15s +35s +25» «25. OEV= 28063.7 FOR & YRS STARTING 198D SuUsT= 1282.9 FIXEN= 0.0
% MALUSU  PLR® 50,0 DIST AT.10s 430y +33r +30¢ UEY=® 0.0 FOR ¢ YRS SIARTING 1980 SUST= 0«0  FIXED™ 0.0
4 HALUSY  PLR=  %0.2 DIST AV.10, 30, .30, .30, DEVe 0,0 #OR © YRS STARTING 1980 SUST= 0.0 FIXEDw 0.0
5 SPHASE PLR=  80.0 UIST Ar.i5. .35, .25: .25, DEV= 10000.0 FOR T YRS STARTING 1977 SUSYe  850,0 FIXFD= 0.0
5 SPHASE PERe 99.7 DIST BY.1%r 355 +250 +25. DNEVE 12488.8 FOR T YRS STARTING 1977 SUSTw 685.7 FIXEDR= 0.0
& SPBASU  PLE®  45.0 DIST BY.104 .30s .30y .30, DEVs 0.0 FOR 0 YRS STARTING 1977 SUST= 0.0 FIXxFhe 0.0
h SPBASY PLRs 72.2 DJST RY.104 2304 .3 .30, DEV= 0.0 Fur 0 YRS STARTING 1977 SUSTs= 0.0 F1XEDe 0.0
7 REDO PLR*  AS5,0 OIST BY.15s 435 o250 »25¢ DEVe 3890.0 FOR 7 YRS SYARTING 1579 SUSTe  217.3  FIXED= 0.0
T MELD PLRe 15}.6 DYST A¥.15: +35» +25¢ +25¢ OEV= 4&600.2 FOR 7 YRS STARTING 1979 5USTs  270.9  FiXED~ 0.0
B MEDSUP FLRS  40.0 DIST Ar,10, o304 230, 430, OQEV= 0.0 FOR O YRS STARTING 1979 SUST= = .0.0 FIXFD= 0.0
B HEDSUP PLRe  £9,9 DIST BY.10s «30y .30, .30, DEVe 0,0 FOR 0 YRS STARTING 1979 SUSTw 0.0 FIXEDe 0.0
9 HEQU PLR® 8%.0 DTST AY.15, 4+3%: 425, 225, DEVe 36%90,0 FOR 7 YRS STARTING 1975 SUSTs' 217.,3 FXED= 0.0
9 MEIH) PLR» 151.6 DIST BrolS, 3% .25 425y DEVs 4500.2 FOR 7 YRS STARTING 1975 SUSTw 270.9 FIXED= 0.0
10 MEDSUP  PLRs 40,0 DIST Br. 10, 430y 30 30, OEVY= 9.0 FOR _ O YAS STARTING 197% SUSTs 0.0 FIXEDw G.0
10 MEUSUP  PLKe 9.9 DIST BY.10, .30y 430y 30, DEV= 0.0 FOR 0 YRS STARTING 1975 SUST= 0.0  FIXED= 0.0
11 HEUU PLR= 85,0 DIST RY.15+ .35, .25 2%, OFVa 3490.0 FOR 7 YAS STARTING 1973 SUSTe  217.3  FiXEns (U]
1 mEND FLR= 15146 OIST AY.15. o35 .25, 2% DEVa #&00.2 FOR T YRS STARTING 1973 SUSTs  ZT70.9  FIxIf= 0.0
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12 MEQSUP  PLAs  40.0 BIST BY.10s .30s .30, .30, OEVs 0.0 FOR 0 YAS STARTING 1973 SUST= [}
ol [>] FIXED! 0.
12 MEOSUP PLA=  49.9 DIST BY.10. .30y 430, 430, OEVs 0.0 FDA o YAS STARTIKG 1973 SUsT« 0:0 F:x:n: o.g

SPECTAL PROGRAMS

1 PLANED DEV = 0.0 SUST = 0.0 DEV STARTS 1971 FOR 0 YEARS
FIXED CUSTS = 1380.00 1400.00 800.00 41.00 1.00 0.0 0.0 0.0 0.0 0.0
FIXED COSTS =

1410.11 1430.54 B17.45 41.89 1.02 0.0 0.0 . 0.0 0.0 0.0
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NUMBER UOF STAGES
NUHBER OF VEHICLES

NUMBER OF FAMILIES

13
8

8

NUMBER OF INTEGRAleN COsTSs 3

HARDWARE
HARDWARE
HARDWARE
HARDFARE
HARDEARE
HARDUARE
HARDWARE
HARDNARE
HARDWARE
HARDNARE
HARDWARE
HARDWARE

SATH SHARED HAROWARE
120 SHARED HARDMARE
1205 SHARED HARGWARE

1200 SHARED HARDWARE
IMTEGRATION OF 158 AMD L54B HARDWARE

NUMBER OF PAD CUMPLEXES )
NUMBER OF MISSIONS 1?
NUMBER UF YEARS 20
LAUNCH BASE YEAR 71
TUTAL ESTIMATE 300000.00
UPTION NUMBER 3
NUMBER OF SOLUTIONS 3
INFLATION FACTOR «0
DUANTITIES BRANCHED UPDW
MUNMBER DEVELDPHENT SUSTAINING
1 9685 91.947 5=18 STAGE
2 112.%0 150.32 S-1C STAGE
3 132.05 91.97 5-11 STAGE
» 41.31 665.61 5—-48 STAGE
5 5T.78 19.03 L548 STAGE
& 202,32 25. 40 1556% STAGE
T 4143.29 4T0.11 R258 STAGE
] T179.91 341.83 R250 STAGE
9 B815.%6 537,84 R1.5 STAGE
ig 5501 .34 522.22 £510 STAGE
11 2260,489 137.13 S5/C STAGE
) ¢4 153.28 AT .04 CEM STAGE
13 0.0 112.40
e 19467 25.27
15 S51.50 0.0
15 85.57 0.0
17 102.42 0.0
18 102,42 0.0 INTEGRATEON
19 80.18 6.0

OF 120 ARD L548 HARDWARE

INTEGRATION OF 155 AND RZ50 HARDWARE

AR NWWHINIRSEBANS S EE

1974
1974
1974
1974
1973
4973
1972
1972
1972
1972
1973
1974
197}
1972
1971
1971
1971
1971
1971

YEAR AVAIL LAST YEAR DEW START DEV DURATION
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VEHICLE/MHISSTION CAPABILITYTY
{1 = POSSIBLE, O = IMPOSSIBLE}

11111111112222222222333333333344
VEHICLE / MISSION 123456789012345678901236567890123456T7T6690 1

MISSION NUHBER 123444445660606666788886 891010101112
1 5-18 S—-48 CSM 101000001 000000010CG0CO0ND100GT11
2 S=IC S~} S~4B (CSM f111%11111111311111111101%111§1
3 1200 LS4B CSM 1111111111111211111111111111
4 1565 LS4B S/C 1111111111111 12312111111111111
5 1565 R250 1111131111111 11112111213112111111111
& R1.5 1141111111121 113111111111¢t1111
7 5570 s/C 1111111113113 11311111112311111
8 R258 R250 1111111111121 11111112111111 11
CHANGED QUANTITIES BRANCHED UIPUN
NUMBER DEVELOPHENT  SUSTAINING YEAR AVAIL LAST YEAR
7 8093.84 470.11 R258 STAGE HARDWARE 8 20
NUMBER OF UNITS PURCHASED = 6.0
8 B8518.52 341.83 R250 STAGE HARDWARE 8 20
NUHBER OF UNITS PURCHASED = 6.0
9 10427.10 537.84 , R1.5 STAGE HARDWARE 8 20
. NUMBER OF UNITS PURCHASED = 4,0
10 T084.79 522.22 S5TG STAGE HARDWARE 8 20
NUMBER OF UNITS PURCHASED = 6.0
11 3006448 137.13 S/C STAGE HARDWARE 5 20

NUHBER UF UNITS PURCHASED = 6,0
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BRANCH

NODE
NO.

Pl RS R A U]

i et e b g B e
CR~NONNSWN—~O

20
21
22

23
24
25
26
27
28
29

30
31

33
34
35
36

37
38
39
40
41
&2
43

4a
45
46
47
48
49
50

51
52
53
b4
55
56
57

S8
59
&0
61
62
63
L

&9
66
67
68
69

70
T1

12
73

74
7%

AND

BRANCHED €OST

FROUM

HwNNNNNNNNEx!&mmmwOOCOOQGOMQNdﬂﬂdﬂO@OOOQ@0 [ERTECYT RT RV R BT SN A . L N R TUN ICRTER R PYIVR VR VUL A NG UG U IOV el il il ol

ND.

10
10
10
10
10
10
10
10

DO OO oOm®D D NP RO NCCRREETRRERORTIETITTRINTDEOD DR

B

redEr PV LoD LVO DR

—
- - RIS N RS RN o

BOUND

YEALRS
SUSTAIN

NODE

RECURRING

BOUND

3122.70
3122.70
3070.21
3009 .64
2864,.28
25617.98
2343 .42
1975.98
3620.49
3620.49
3597.71
3571.41
3508.31
3401.39
3282.20
3122.70
3620.49
3620.49
3597.71
3571.41
3508431
3401.39
3282.20
3122.70
3545.22
3545,22
3545.22
3518.92
3455.82
3348.90
3229.71
3070.21
3458.36
345B.36
3458.36
3458,.36
3395.2&
3288.34
3169.15
3009. 6%

3249.90
3249.90
3249.90
3249.90
3249.90
3142.98
3023.79
2864.28
2896.68
2896.58
7095468
2896.68
2896468
?A96.68
2777.49
2617.98
1549517
15495, 77
14952.18
14324.96
12819.64%
10268.96
7425.59
3620.49
2502.92
2502.92
2502.92
2502.92
2502.92
2502.92
2507 .92
234347
3620.49
3670.49
359%.71
3571.41
3508,.31
3401.39
3282.20
3122.70
3122.70
1975.98
362049
3620.49
3597.71

VALUES

NON-RECURR ING
BOUND

497.79
B104.79
9126445

10144.61

11125.95

12289.49

13608,50
15020.38
11502.77

20363,11

20898.45

20981.18

20222.63

18462 .55

16422.03

13460.06

19109.77

27970.11

28505,45

28588.19

27879.64

26069, 55

26029.03

21067.07

20058, 38

28918.73

29579460

29636.04

28851.30

27091.21

25050.69

22088.72

20562,48

29422.82

30082,69

30741.05

29919.41

28109.37

26068484

23106,88

20310.08
291T0.42
29831.29
304588.56
31106.21
29242.21
27082.50
24088.22
19157.08
2B017.43
2B867H.29
29335,66
29956.21
30532.95
28373.23
25251.77
3448,99
14413,92
15489.59
16565.27
17640,93
16716461
19469.46
17418.95
17751.92
26612.26
272473.13
27930.50
28551.05
29127.79
296092.25
26570.78
20/079.18
28793.13
29400,70
29957.11
29976417
29355.54
28555.79
27167.51
14371.46
16880.15
2537 6ot
34236.78
34943,22

TOTAL
BOUND

3620.49
11227.49
A12196.66
13154.25
13990,23
14907 .47
15951,92
16996,.36
15123.25
23983,60
24496.15
24552 ,59
23730.95
21B63 .94
19704.23
16582,76
22730.26
31590.60
32103.15
A2159.60
31337.95
29470 .95
27311.23
2418% .76
23603,60
32463 .94
33]124.81
33154.96
32307.12
30440,12
28280.40
25158.93
24020.83
32881.18
33542.05
34199.41
33314.86
31397.70
29237.99
26116,52

23559.97
32420432
33081.19
3373R.55
34359,11
32385.18
30106.28
26952.50
22053.76
30914.10
31574.,97
32232.34
32852,89
33429,.62
31150.72
27869.75
18944.77
29909.70
30441.78
30890.23
30460,58
289B85.57
26895,05
2103944
20254,84
29115.18
29776405
30433,41

31053.96

A630,.70
32195.16
28914,19
23R49,.66
32413 .61
32998.41
33528,52
334B4,.48
32756,93
31837.98
30290.20
17494.16
18856413
28996.93
3TRST,.2T
38540.93
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76 72 8 12 3571.41 35653.17 3G224 .58
77 72 [ t4 3508431 35399.92 39908,23
T8 72 2} 6 3401.39 37190,.%0 40591 .89
79 72 -] 18 3282.20 33421.88 36704.07
[ #4 12 8 2n 3122.70 27333,73 30456.43
sxsvazeksesn POSSIRLE SULUTION 1 wxsskmdsusay
b 197%.98 16880.15 18856,.13
EXTRA PAD CDSTS = 0.0
11 10 5 16.00 137.13 2194.15
EXTRA PAD E SHALL SUST CO5TS = 2194.15
NEW VALUE = 21050.28 4
80 51 5 aQ 45238425 1082.17 46320.42
51 b1 5 20 1549577 3448 .99 18944 .77
a0 51 11 4] 25252425 450.21 25702.46
3] 51 11 20 15495.77 3448.99 18944,.77
81 51 6 0 25252.25 3455.69 28708.94
51 51 6 0 15495477 3448.99 1894477
LY 51 17 [} 25252.25 37139,.01 28991,26
51 51 17 20 15495,77 3448 .99 18944 ,77
b3t 2 ¢ 2.2 1 22 3] POSS]“LE SDLUT][]N rd dnhikghxkiik
51 15495.77 3448.99 18944.77
EXTRA PAD COSTS = 0.0
5 10 5 16,00 19,03 104,55
] 10 ) 16.00 25.60 714,21
11 10 5 16.00 137.13 2908.36
EXTRA PAD & SMALL SUST CQOISTS = 2908.356
NEW VALUE = 218%53.12
3 15 9 7087.30 20681,.53 2776A.832
84 15 9 8 7087,.30 31646446 38733,76
85 15 9 10 TOBT.30 323R9,49 39476479
86 15 9 12 7087.30 33081.34 4016R .64
87 15 9 14 7087 .30 33235.86 40323.16
HB 15 9 16 7087430 32750.68 39837,.97
a9 15 9 18 7087.30 32086437 39173,67
15 15 9 20 3282.20 30035.86 33318.05
90 b8 9 0 6308,03 15955.41 22263.44
91 58 9 8 6308.03 26920434 33228.37
92 58 9 10 6308.03 27996.01 34304,04
93 58 g 12 6308.03 29071.68 35379,71
94 Y 9 14 6308.03 30147.35 36455.38
95 58 9 16 6308,03 31223.02 37531.05
96 58 9 18 6308.03 32298.69 38606.T72
58 58 9 20 2502.92 31365,75 33868,.66
say¥xxecrxeex POSSIBLE SOLUTION EREE 22 e T
9 3620.49 17418.95 21039 .44
EXTRA PAD COSTS = 0.0
EXTRA PAD £ SMALL SUST COSTS = 0.0
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http:21039.44
http:17418.95
http:33868.66
http:31365.75
http:38606.72
http:32298.69
http:37531.05
http:31223.02
http:36455.38
http:30147.35
http:35379.71
http:29071.68
http:34304.04
http:27996.01
http:33228.37
http:26920.34
http:22263.44
http:15955.41
http:33318.05
http:30035.86
http:39173.67
http:32086.37
http:39837.97
http:32750.68
http:40323.16
http:33235.86
http:40168.64
http:33081.34
http:39476.79
http:3238Q.49
http:38733.76
http:31646.46
http:27768.83
http:20681.53
http:18944.77
http:15495.77
http:18944.77
http:15495.77
http:28991.26
http:25252.25
http:18944.77
http:15495.77
http:28708.94
http:25252.25
http:18944.77
http:15495.77
http:25702.46
http:25252.25
http:18944.77
http:15495.77
http:46320.42
http:45238.25
http:21853.12
http:21050.28

iy denekgkndd 5 {) L‘ U T 1 OMN

21038 ,4%

NUMBER
F LAUNCHES

8.00
15.00
8.00

12,00

12.00
12.00
12,00
12.00
8.00
12,00
12.00
12.00
12.00
12.00
12.00
12.00
7.00
10.00
10.00
16.00
10.00
10,00
7.00
8,00
8.00
8,00
7.00
6.00

$T0, DEV. »

T0 25356,

NUMBER I Ll e L
9 3620.49 17416.95
MISSTON CHARACTERISTIC PAYLOAD RETURN LAUNCH
TITLE VELUCITY{FT/SEC} {LBS} PAYLDAD YEAR o
MANPLA 29000 . 25000, 0. 1989
HapLsy 79000, 25000, 10. 1990
MANLUN 29000. 25000. 0. 1985
KALYSY Z29000. 25000. 10, 1986
1987
1988
1989
1990
SPBASE 29000. 25000. O. 1983
SPBASU 29000. 25000. 10. 1984
1985
1986
1987
19838
1989
1990
Meno 29000, 25000, 0, 1985
METISUP 29000. 25000. i0. 1986
1987
1988
1989
1990
MEDOD 29000 25000. Q. 1981
MEQSUP 29000, 25000. 10. 1982
1983
1984
MECO 29000, 25000. . 1979
MEOSUP 28000. 25000, 10. 1980
SULUTION )| HAS EXPECTED L V COST  21039.44% t  21039.45) MODE = 24521.73
PARAMETERS My AHD SIGMASQ = 9.87 AND O.ts
PROB {CAST LE 16522, | =0.25  OENSITY = 1.1676  § 037 )
PROB 1COST LE 253564 ) 045 50 PERCENT UNCERTAINTY ITHTERVAL = 16522,
PAUB (COST LE 11603, ¢ =0,10  DENSITY = 0.7925 1 D.E )
PADB (COST LE 157268, | 20.30 DENSITY = l.1588 { 0.35)
PRUB ICOST LE 19411, 3 =0.50  DENSITY = 1.0772 t 0u%0 )
Pﬁﬂ‘a (cos¥ LE 23955, 1 =0.70 QENSITY = a,T40% {1 0.351
PROS [COST LE 324T)1e * =0.90 DENSITY = Q.2832 f D.18 ¢

QPTIMUM
LAUNCH VEHICLE

R1.5

“R1.S

R1.5
R1.5
Rle5
Rl.5
Rla5
R1.5
R1.5
R1.5
1.5
R1l.5
Rl.5
R1.5
R1.5
R1.5
R1l.5
Rl.5
R1.5
R1.5
R1.5
Rl.5
Rla.5
RI.5
R1.5
R1.5
RleS
RI.5

8797 .81

DERSITY = [ 3.1

LAUNCH *

SITE

mmmmmmmmmmmmmmmmmmmmmmm-n_rnmmm
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] 3 9 "] ERERERERE 19074430 dx ek EdR
97 1 C] 8 ABEABEREE 30039,23 LRI T2
98 1 9 10 EELE D22 2 31114,90 L T 2
99 1 9 12 LR T2 T 32190.57 *le g pkn

100 1 9 14 ERERERELE 33266424 EE s £ ]

101 1 9 16 SEguaRETE 34341.91 PRSI T

102 1 g 18 kgt 35417.58 RS KR

1 1 9 20 3620.49 36493.25 40113.74

trsesnpntdats S DL UT I ON NUMBER 20sskstsssess

51 15495.77 6357.35 21853.12
MISSION CHARACTERISTIC PAYLOAD RETURN LAUNCH NUMBER OPT FMUM LAUNCH
TITLE VELOCITY{FT/SEC) {LBS) PAYLOAD YEAR  OF LAUNCHES LAUNCH ‘VEHICLE SITE
MANPLA 29000, 25000, O 1989 8400 1565 LS4B S/C E
HAPLSU 25000. 25000, 10, 1990 15.00 1565 L548 5/C E
MANLUN 29000 - 25000, [ )9 1985 8.00 1565 L3488 S/C E
MALUSU 29000. 25000. 10. 1986 12.00 1565 LS4B S/C €
1987 12,00 1565 L'S4B 5/C £
1988 12.00 1565 LS4B 5/C £
1989 12.00 1565 L548 S/C E
1990 12.00 1565 L54B 5/C E
SPHASE 29000. - 25000, 0. 1983 8.00 1565 LS4B S/C E
SPHASU 29000, 25000, 10. 1984 12.00 1565 L54B $/C E
1985 12,00 - 1565 LS4B 5/C E
1986 12.00 1565 LS48 S/C €
1987 12.00 1565 LS4B 5/C E
1988 12,00 1565 LS4B S/C E
1989 12.00 1565 L54B S/C E
1990 12.00 1565 LS4B S/C E
MEDO 29000, 25000. 0. 1985 7.00 1565 L54B S/C E
MEQSUP 29000. 25000, 10. 1986 10,00 1565 LS4B S/C E
. 1987 10.00 1565 L$48 S/C £
1988 10.00 1565 L5488 S/C E
1989 10,00 1565 LS4B S/C E
1996 . 10.00 1565 LS4B S/C E
MEDO 29000, 25000, 0. 1981 7.00 1565 L54B S/C E
MEOSUP 29000, 25000, 10. 1982 B.00 1565 LS4B $/C E
1983 8400 1565 LS4B S/C £
1984 8,00 1565 LS48 5/C £
MEDO 29000, 25000. 0. 1979 7.00 1565 LS4B 5/C E
MEDSUP 28000, 25000, 10. 1980 6.00 1565 L1548 S/C £
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http:21853.12
http:15495.77
http:40113.74
http:36493.25
http:35417.58
http:34341.91
http:33266.24
http:32190.57
http:31114.90
http:30039.23
http:19074.30

SOLUTION & HAS EXPECTED L V COST  21853.12 ¢

218%3,17

HODE = 20386,09
PARAMETERS MU AND STGHASD ~ .97 AND 0.05
PROS CCOST LE 20386, 1 =0.3}  DEWSITY = 1.9291 1 0.3% )
PROB (COST LE 2576%. 1 =0.81 30 PERCEMT UNCERTAINTY [NTERVAL = 20348,
PROB {COST LE V6158, ) =0.10 DEMSITY = 12094t  { D18 )
PRUA LCUST LE 190543 } =0.30 DENSITY = L M402  t 0.35 )
PROB 1COST Lk 21346, 1 =0.50 DENSETY = ‘148843 { 0.é0 )
PRUM [CUST LE 23913, ) a0.70 DENSITY = t.4862 [ 0.35)
PRUOS (COST LE 28182. ) =0.90 DENSETY = 0.5277 i 0.18 )
PACS { ASSIGHMEMT 2 COST GE ASSIGMMENT 1 COST) «0.69 3F CORRELATION 30.0
FROD 1 ASSIGMMENT 2 COS7 GE ASSIGMMENT 1 COSTI =0,70 IF COARELATION =0.3
PROB [ ASSICHNENT 2 COST GE ASSIGHMENRT 1 COST) #0,72 (F CORRELATION =0.6
PROG  ASSIGHMENT 2 COST GE ASSIGNMENT 1 COST) =0,76 IF CORZELATION 0.9
102 14 9 0 10049.85 18461.54
101 14 9 8 10049 .85 20426 .45
o 14 9 10 10049,35 30169.50
99 14 9 12 10049.485 30861.35
98 14 9 14 100449,85 31015.86
97 14 9 15 10049 .85 30530.67
41 14 9 18 T206448 31283,53
14 14 9 20 3401.39 29233,02
9 44 e )] 9545.16 15233.77
103 a3 9 3 9545.16 26198, 70
104 a4 9 10 9545 .06 27274.38
105 4 9 12 9545.16 28350.05
106 44 9 1% 9545,16 29425.71
107 44 9 16 9545.16 30501.39
108 L4 Q 18 6701.78 31254.25
LY TS 9 20 7896.68 29927.55
109 90 11 ] 25252.25 13279.43
90 90 11 20 6308.03 16278.21
ilu 90 5 o 15952,27 16820.98
90 20 5 20 6308,.03 16278.21
111 20 & 0 9434 .21 156285.91
0 90 6 20 6308.03 16278.21
112 90 17 o} 9434.21 16568.23
90 90 i7 29 6308.03 16278.21
werdekeikeix POSSIBLE SOLUTION 3 ErmkddfokkXy
94 * 6308.03 16278.21
EXTRA PAD COSTS = 0.0
5 10 5 16,00 19.03 304.55
-} 10 5 16.00 25.60 T14.21
11 10 5 16.00 137,13 2908.36
EXTRA PAD & SMALL 5UsY COSTS ~= 2908,35
NEW VALUE = 25494 ,.60 )
113 18 9 0 15495.77 11056.00
114 16 9 3 15495.77 22020.93
11% 16 9 jU] 14952.,.1% 23096.60
116 16 9 12 14324.956 24172.27
117 ‘16 9 14 12819.64 25247.94
ils8 1& s 16 10268.96 26323,61
119 16 9 18 T425459 2T0T6.47
13} lé 9 . 20 3620.49 25025.96
120 a7 L] Q 12449.06 14189,33

STD.-DEV. »

10 25769,

28511.39
39476.32
40219.35
40911,.20
41065.71
40580.52
38490.02
32634 .41
247718,93
35743 .86
36819.54
37895,21
38970.88
40046455
37956.03
32824,22
38531.68
22586.24
32773.24
22586.24
25720.12
22586.24
26002.44
22586.24

22586.24

26551.71
37516470
38048.78
38497.23
38067,.58
36592.,57
34502.06
28645 ,45
26638.39

ATIZ. 54

DENSITY »

1.07
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http:26638.39
http:14189.33
http:12449.06
http:28646.45
http:25025.96
http:34502.06
http:27076.47
http:36592.57
http:26323.61
http:10268.96
http:38067.58
http:25247.94
http:12819.64
http:38497.23
http:24172.27
http:14324.96
http:38048.78
http:23096.60
http:14952.18
http:37516.70
http:22020.93
http:15495.77
http:26551.77
http:11056.00
http:15495.77
http:25494.60
http:22586.24
http:16278.21
http:22586.24
http:16278.21
http:26002.44
http:16568.23
http:22586.24
http:16278.21
http:25720.12
http:16285.91
http:22586.24
http:16278.21
http:32773.24
http:16820.98
http:15952.27
http:22586.24
http:16278.21
http:38531.68
http:13279.43
http:25252.25
http:32824.22
http:29927.55
http:37956.03
http:31254.25
http:40046.55
http:30501.39
http:38970.88
http:29425.71
http:37895.21
http:20350.05
http:36819.54
http:27274.38
http:35743.86
http:26198.70
http:24778.93
http:15233.77
http:32634.41
http:29233.02
http:38490.02
http:31283.53
http:40580.52
http:30530.67
http:10049.85
http:41065.71
http:31D15.86
http:1004Q.85
http:40911.20
http:30561.35
http:10049.85
http:40219.35
http:3016q.50
http:10049.85
http:39476.32
http:29426.46
http:10049.85
http:28511.39
http:18461.54
http:10049.85
http:20366.09
http:21853.17
http:218953.12

174 EY 9 & 12449,06 25156.26 37603.32
122 37 9 19 12449.06 26229.93 3R678,99
123 a7 -9 12 12449.06 27305.61 39754 .66
124 37 9 14 12449.06 28381,27 40830,33
125 37 9 15 9898,38 29456495 39355,32
126 37 9 18 7055.00 * 30209.80 37264.80
37 37 9 20 3249,90 28529, 88 31779.78
127 23 9 0 14876,.91 12100.44 26977.35
128 23 9 8 14876.91 23065,.37 37942 .28
129 23 9 10 14876491 264141.04 39017.95
130 23 9 i2 14249,69 25216471 39466 .41
141 23 9 14 12744.37 26292.38 39036.75
137 23 9 16 10193.69 27368.05 37561.74
133 23 9 18 7350,32 28120.91 35471.23
23 23 9 20 3545,22 26145.68" 29690,89
134 13 ‘g o 12707.46 16110.10 28817.56
135 i3 g 8 12707446 27075,03 39782.49
136 13 9 10 12707.46 27818.06 40525,52
137 13 9 12 12707 .46 28509,91 41217.37
138 13 9 14 12707.46 2866%.42 41371,88
139 13 9 16 10156.77 29740.09 39896.87
140 13 9 13 7313.40 30492.95 37806.36 .
13 13 9 20 3508.31 28442 .44 31950.75
141 65 9 By 10887442 13324,77 24212,20
142 65 9 ‘8 10887.42 24289.70 35177.13
143 65 9 19 10554.78 25365.28 35920,.15
164 65 9 12 10170.96 26441.05 36612.00
145 65 9 14 9249.79 27516471 36766451
146 65 9. 16 T688.94 28592,39 36281,32
147 65 9 18 5945.96 29668.05 355617.02 -
65 &5 9 20 3620,49 30381.23 34001,71
148 10 9 h] 15495,77 12309,.34 27805.11
149 10 9 8 15495.77 23274.27 38770.04
150 10 9 10 14952,18 24349,94 39302.12
151 10 9 12 14324,.96 2542561 39750.57
152 10 ] 14 12819.64 26501.28 39320.92
153 10 9 16 10268.96 27576,95 37845,91
154 10 9 18 7425.59 28329.81 35755.40
10 10 9 20 3620.49 26279430 29899.79
155 30 9 o 14162.84 13144.89 27307.72
156 30 9 8 14162.84 24109,82 38272,.65
157 30 9 10 14162 .84 25185,49 39348,32
154 30 9 12 14162.84 26261,16 40424,00
159 30 9 14 12657.52 ?7335,83 396G4,34
160 30 9 16 10106.83 28417.50 38519.33
161 30 9 18 7263446 29165.36 36428482
30 30 9 20 3458.36 27276.98 30735.34
162 3 7 0 3620.49 27836.18 31456.67
163 3 .7 8 3620,49 36400.13 40020,62
164 3 7 10 3597.71 37007, 71 40605.41
165 3 7 1? 3571.41 37564411 41135,52
66 3 7 14 3508.31 37583.18 41091.49
167 3 1. 16 3401.39 36962.55 40363 .94
168 3 7 18 3282,20 36162.79 39444 ,99
3 3 7 20 3122.70 34774.51 37897.21
169 141 6 [+} 25252,25 13412.48 38664.73
141 141 [ 20 10887.42 13324,77 24212.19
170 141 19 0 15495,77 laall,27 31907.04
141 141 19 20 10887.42 13324,77 24212.19
sxzatnssssds POSSIBLE SOLUTIGON 4  wsdrrskxsxas
141 10887.42 13324.77 24212419
EXTRA PAD COSTS = 0.0
6 10 5 16,00 25.60 409,66
EXTRA PAD & SMALL SUST COS1S = 409.66
NEW VALUE = 24621485
171 11 9 0 164929,39 13348,42 2B277.82
172 1 9 :| 14929.3% 24313,35 39242.75
173 11 9 10 14929.39 25056.38 39985,77
174 1l 9 12 14302,18 26132.05 40434,23
17% 11 9 14 12796.86 27207.72 40004 .57
174 11 9 16 10246417 2B263.39 38529.56
177 11 9 12 7402 .80 29036425 36439,05
11 11 9 20 3597.71 26985.7% 30583 ,44
178 12 9 o 14275.88 14442.19 28718.07
179 12 9 8 14275.88 254907,12 39683,00
180 12 9 1o 14275488 - 26150414 40426403
181 12 9 12 14275.88 26B842,00 41117.88
182 12 9 14 1277056, 27917.67 40688,23
183 12 9 16 7 10219.88 28993,34" - 39213,22
184 12 9 18 7376.51 29746.20° 37122.71
12 12 9 20 3571,4) 27695.69 31267.10
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http:31267.10
http:27695.60
http:37122.71
http:29746.20
http:39213.22
http:28993.34
http:10219.88
http:40688.23
http:27917.67
http:12770.56
http:41117.88
http:26842.00
http:14275.88
http:40426.03
http:26150.14
http:14275.88
http:39683.00
http:25407.12
http:14275.88
http:28718.07
http:14442.19
http:14275.88
http:30583.44
http:26985.74
http:36439.05
http:29036.25
http:38529.56
http:28283.39
http:10246.17
http:40004.57
http:27207.72
http:12796.86
http:40434.23
http:26132.05
http:14302.18
http:39985.77
http:25056.38
http:14929.39
http:39242.75
http:24313.35
http:14929.39
http:28277.82
http:13348.42
http:14929.39
http:24212.19
http:13324.77
http:10887.42
http:24212.19
http:13324.77
http:10887.42
http:31907.04
http:16411.27
http:15495.77
http:24212.19
http:13324.77
http:10887.42
http:38664.73
http:13412.48
http:25252.25
http:37897.21
http:34774.51
http:39444.99
http:36162.79
http:40363.94
http:36962.55
http:41091.49
http:37583.18
http:41135.52
http:37564.11
http:40605.41
http:37007.71
http:40020.62
http:36400.13
http:31456.67
http:27836.18
http:30735.34
http:27276.98
http:36428.82
http:29165.36
http:24621.85

seppstanktsdx S DL UT I ON NUHBER 3Suesrisnkukss

141 10887.42 13734,43 24621.85
HISSION CHARACTERISTIC PAYLOAD RETURN LAUNCH NUMBER . OPTIMUM LAUNCH
TITLE VELOCITY(FT/SEC) {LBSY PAYLOAD YEAR OF LAUNCHES LAUNCH VEHICLE SI1TE
MANPLA 29000. 25000. 0. 1989 8.00 1565 R250 E
MAPLSU 29000. 25000. i0. 1990 15.00 1565 R25%0 E
MANLUN 29000 . 25000. 0. 1985 8.00 1565 R250 E
MALLSL 29000. 25000, 10. 1986 12.00 1965 R250 E
1987 12.00 1565 R250 E
1988 12.00 1565 R250 E
1989 i2.00 1565 R250 E
1990 12.00 1565 R250 E
SPBASE 29000. 25000. 0. 1983 8.00 1565 R250 E
SPBASU 29000. 25000, 10. 1984 12.00 1565 R250 E
1985 12.00 1565 R250 E
1986 12.00 1565 R250 E
1987 12.00 T 1565 R250 £
1988 12.00 1545 R250 £
1989 12,00 1565 R250 E
1990 12.00 1565 R250 E
MEUD 29000. 25000, 0. 1985 T.00 1565 R250 E
MEDSUP 29000, 25000. 10, 1986 10.00 1965 R250 £
1987 10.00 1565 R250 E
1988 10.00 . 1565 R250 E
1989 10.00 1565 R250 E
1950 10.00 1565 R250 E
MECD 29000. 25000. Q. 1981 7.00 1565 R250 £
MEQSUP 29000. 25060. 10, 1982 8.00 1565 R250 E
1983 8,00 1565 R250 E
1984 8,00 1565 R250 E
MEDO 29000, 25000, 0. 197% 7.00 1565 R250 E
MEOSUP 28000. 25000, 10. 1980 6.00 1565 R250 E
SOLUTION 3 HAS EXPECTED L V COST 244Zi.05 [ 25%621.88) MODE = 21507.86% %£30. DEV. = T562 .95
PARAMETERS My AND STIGHASD = 10.07 AND 0.09

PRCE (COST LE 2150R. ) =0.28 DENSITY = Jah5al 1 0.32)

PROB (COST LE 29681, ) =D.T78 S0 PERCENT UHCEARTAIATY JHTEAVAL = 21508. 10 29681.  DENSLTY = 0.82
PROY (LOST LE 160LA. ) =0.10  DENSITY = 0.8933  § 0,181

FROY 1ED5T LE 201104 ) =0.30 DEHSITY = 1.5181 ¢ 0,35 3}

PROS (COST LE 23537, 1 =0.50 DENSITY = 1.3500 i D.40 ) .

PRUB {COST LE ZTERT. ) »0.TD DEHS1TY » 1.0353 1 0.3%5 1

PRUB (CDST LE 34584, } =D.30 DENSITY = 0.4160 t 0,18 1)

PROB [ ASSIGMMENT 3 COST GE ASSIGNMENT 1 COST) =0.7% JF CORRELATION =0.0

PRUL { ASSIGHMENT 3 COST GE ASSIGMMENY

-

COST) =0.77 T

CORRELATION =0.3

PROB ( ASSIGHMENT 3 CD5ST G

m

ASS IGHHENRT

-

COsSY) =0.8% 1

n

CORRELATION 0.4

PROB | ASSIGNMENT 3 LOST €

-

ASSIGHMENT

-

€OST) #0.90 1F CORRELATION =0,9

PROB § ASSIGMMENT 3 COST G

m

ASSIGMHENT 2 COSTY =0,7T1 IF COARELATION »0.0

PROB { ASSIGKMENT 3 COST G

m

ASSTGHMENT

N

COsT} =0,72 IF CORRELATION =0.3

CORRELATJONR =0ed

PRDB { ASSIGMMENT 3 COST GE ASSIGNMENT 2 COSTI =0.7% |
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http:246fl.85
http:24621.85
http:13734.43
http:10887.42

PROB { ASSEIGNMENT 3 COST GE ASSIGNMENT 2 COST) =0,83 {F CORRELATION =0.9

THE OPTIMUM SOLUTION HAS BEEN DETERMINED
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FITLE = *TEST CASE', LEVEL = 31R0.33500,+3850,444230494650.+5110.+
i&zo.yeleo.'6800.,7430.,6130.,6940.,9830.,10810..11390.,13080.,14390.'
158304 r 1 T41049191504s
ISTRT = 2, IFIN = 20,
MAXITR = 104 FIXED =1800,4+ 1650415004 9154044515904
16304 1680, 3174045180049 18704+1930, 42010, 42100452200+ 92310.52430.s
256049y 2700.+2860.93140.+¢
PMAX = 15500.y PMIN
NCSTR = 11y NPROG
KUDE = 84+10X6,
KPRUG = 0274173972971 76+75481480+85+8%,
CS & DupOer=letOer—lerDer—lasQer=lorO0ur=iar

1500, s
101,73476,71372+75,76480+81,84,85,

23 CDNSTRAINTS

KUDE
8 13 PLANED FIXED
-] TARGET DATE 11 MEQND NO LATER THAN 0. YEARS AFTER 12 MEOSULP
b TARGET DATE 12 MEOSUP NO LATER THAN 1. YEARS AFTER 11 MEQD
6 TARGET DATF 9 MEOD NO LATER THAN 0. YEARS AFTER 10 MEOSuUP
& TARGET DATE 10 MEOSUP NO LATER THAN 1. YEARS AFTER 9 MEOO
& TARGET DATE 7 MEOO NO LATER THAN 0. YEARS AFTER 8 MEOSUP
6 TARGET DATE 8 MEDSUP NO LATER THAN 1, YEARS AFTER T MEOO
6 TARGET DATE 5 SPBASE NO LATER THAN 0. YEARS AFTER & SPBASU
L] TARGET DATE 6 SPRASU NN LATER THAN 1. YEARS AFTER 5 SPBASE
[} TARGET DATE 1 MANPLA NO LATER THAN 0. YEARS AFTER 2 MAPLSU
-] TARGET DATE 2 MAPLSU NO LATER THAN 1. YEARS AFTER 1 MANPLA
11 PROGRAM DEV 14 COMPLETED 8y FIRST LAUNCH OF PRUGRAM 1 MANPLA
11 PROGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM 2 MAPLSU
13 PROGRAM OEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM 3 MANLUN
11 PROGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM 4 HALUSH
11 PROGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM 5 SPBASE
11 PRUGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM & SPRASU
11 PRUGRAM DEV L4 COMPLETED BY FIRST LAUNCH OF PROGRAM T MEOO
11 PRUGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM B MEOSUP
11 PROGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM 9 MEGD
1l PROGRAM DEV 14 COMPLETED BY FIRST LAUNCH DF PROGRAM 10 HEOSUP
11 PROGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM 11 MEQD
11

PROGRAM DEV 14 COMPLETED BY FIRST LAUNCH OF PROGRAM 12 MEOSUP
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KEY

bl
4

MAME

DT PN

MEDD |

-
-

MEQD

——
wr

PLANE

14 DEV

TOTAL

B-26

MARPLA
HAPLSU
MANLUN
HALUSU
CPBASE
SPRASU
MEDD |
MEOSUP

MEQSUP
MEDSUP

[

9

START

1984,
1984,
1980.
1980.
1977,
197 7.

1979, .

1979.
1975,
1975.
1973,
1973,
1971

1972.

NAME

Rle5

REFERENCE
DEVL

28064,
0.
2BG64 .
0.
12467
4600.
0-
46004
0.
4600.
O.
O»

10402,

92797,

RECURRING CO5T DATA

YEAR

YRS

b
0.
6.
Qe
Te
0.
Te
Ce
Te
0.
Te
C.
Qe

1.

1971.

susT

1283.

v
Tt s A b A E e AT e e [

W

UNIT COST

TEST CASE

SD RS

13

P
wo

-

VM o0V Oowo

-

NO=DOVSVMIVPBSPWEW

-

NOWS RO D ENDID DS P

D

Rt

RECURRING OR FIXED ITEMS

1784
130,
178.
104,
125,
g“.
164.
5é.
l64.
45,
164,
34,
0.
1410,

« 124

"‘25‘
399,
425,
423,
300.
385,
389.
231.
389.
185,
389.
105.

1431.
12.

340,
456,
340,
T88.
250,
T2l.
310.
445,
310,
356,
310.
128.

817. -

314.
409,
314.

1115,
225.

1019.
28B.
626,
288,
4560

288.°

109.

42, .

I115.
1019,
626,

316.

l.

101l.
1019.
570.

145,

692,
1019.
395,

327.
925.
181.

634,

298



TOTAL PROGRAM COSTS AND LAUNCH YEMICLE SCHEOULE

YEAR 19T1s 1972, 1973, 1974, 1075, 1974, 1977, 1978, 1979, 1980. 1931, 19A2. 19A3. J9A&. 1985, 19A&. I9AT. 19AA, 1080, LeW0.

PRUGAAN

HANPLA O Oy D Q. D L Y O e O O 0. Q. . \503. S00%. 7392 #921. 4832, 3‘00: 1283,
L]

-

2 MAPLSU [+ 0. . Q. L8 0, 0. [+ 0. 0. Qa Q. (-1 0. . 0. 130. 39%. AS5k. 409

=

3 MAHLUN O 0. 0. 0. a. 0. -1 C. 0, 1803, 5009. T3%2. 8921. 6832. 480, 1283, 1283, 1283, 12m3,. 1203,
&%

& MALUSU o. 6. a. 0. a, 0. O. C. o, '™ [ O, 104. A23, TBB, 1115, 111%, 101l. 492, 327.
s s [ O o
b SPBASE 0. O, [ O. 0, 0O, 55%. 1o&k, 2583, 3047. 3553, 25M0. 1470. &RG. AB6, BBL, &6y 6Mb. 680. EBb.
&
& SPBASY 0. [+ 1 Q. 'Y 0. [ 2 [ [ D) [ O, 95, 5. T21. 1019, 1019. 1019, L1019 925. &34, 298,
& o [ e [ o &%
T MLOU 0. Q. 0. 0. Q. 0. 0. @  20b. 606, 94B. 1242, LS0B. 11AT. T65. 271s 2Tl. 271. 271a 2Tie
&%
# MEUSUP Us [+ 3 a. O. 0, 0, Q. 0. [N Qe [+ 29 0. S8e 23). M5, 826, 628. 570. 395. iBl.
[ 1] 1] & o
9 HEY . 0. U 0. 206, 606. S4B, 31242, 16M. LIRT7. 765, 271. 27i. 271,
G
1 MERSUP '8 Qs O» 0, Tu O Q. 0. 4%, 18%, 56, ASH.  Mé. 185,
- o o
11 Meny 0. 0. 206, 806, 9hR, 1242, 1508. 1187, 785, 271, 27i.
&
12 mrosur Oe 0. 0. 0. 0. Oe  3%. 105. 128, 109,
&
13 PLANED 1410. 1431, BIT. &2, 1.
14 kv 9 Ue 467, 138%. 2155, 2438, 2681. 1969, 1004, S35, 530, .536. S38. 338, S35, 538, S3N. S53IB. 538, S3A.  53A.
SUM 1410, 1597, 2408, 2004, 3593. #5290, 5058, 5182, 5858, TT4T.11534,12062.,14004,.12935.32650.12929. 14508, 123 04, 8255, S2T5.
FIxtD 1800, 1650, 1500. 1540, 1590. 15630, laBS. 1740. 1R00, 1870, 1930, 2010. 2100. 2200. 23i8. 2438, 2560. 2700. 2868, 3140,
TUTaL 3210, 3547, 3908, 4344, SIB3. 615%. 6730, 5922, T658, 961713466 148T2,16104.15135.14960.15359, 17168, 1501411215, 0415,
* L - L] » - L ] - » » L] - L] & L] L L - L]
LEVEL 3180+ 3500, 3850. 4230. 4650, 5110. 5620. S180. 4390. T80, 8130, BO4e, S830.10810.11899.13080,14390.15030.217410.19150,
nOuE ¢k %lBDo 35i1b. 3379, 33TT. 4123, 5340, 6297. skkl. T2e5, GOAS. I2IAT 12827 1414B.13859.13647.13247.15164.13718.10677. T988.
S0 PER CEN

CIMFID, I379. NI, 4400, 4F0L. S84 V106, 2T03. TY90. BOMD. 11008, 15777, 17556.19002.1 7676, L7468, 18059, 20159, 1746212689, 9405,
RHS = AULB. SHOUTHING INTERVAL 1972. THRU l9%0,

(TERAT N ]

15500, + T WL + #—— o — R i + +~q;:::::::::;:;;ft
I I 1 1 1 1 1 1 1 1 1 1
1 1 I 1 1 1 1 1 1 1 1 1 |
I 1 1 1 1- 1 1 1 ! I 1 P 1 1
r I 1 1 1 i i ! 1 1 ] I . ! 1
13500 +——~m—tmame— b me e + +— et + e + > At + r—dz—-
1 1 I 1 1 1 1 1 1 1 1 1. 1 I 1T
1 1 I 1 I 1 I 1 1 1 | 1 1. -1 .7
-1 ] I I 1 1 1 1 I 1, fpemT 1 1 1.7 1
t 1 I I 1 I i 1 1 IZ 1 T 1 1 K4 1
11500. + * + e - + + Y ;(-+----—+------;---.—-;——- --;--—e-;
i 1 1 1 1 1 1 I 1 1 i .
1 1 1 1 1 I I 1 i /‘IJ A ; - i
i 1 i 1 1 I I I i 1y 1 1 I 1 1
i I 1 t 1 1 I I /R I ¥ i 1 1
o), Fom b rm e — + + o + + o o s e o g e e e + +
1 1 1 1 1 1 1 1 1 W PA 1 1 1
1 I I 1 1«1 i I Al i~ i 1 1 i
I | 1 1 I 1 1 1 1 1 ¥ 1 1 1 1 1
I 1 1 t I 1 »-—-—-u/ i/ 1o i 1 1 I 1
7500. + + + + + et + i + + + Fosmmad +
1 1 I I I i g 1 i 1 1 1
I 1 1 1 1 1 S | I 1 I 1 1 I
. I I 1 /:/ PR 1 1 1 1 1 ! 1
1 1 I 1 P21 "1 1 I 1 1 I 1 1 1
5500, +—————tovenmtemmcapm—— g, --1h¢-~1=ﬂ‘:---+--¢e—+-———-+~----+‘ + + + + +
i 1 H I Lo bt 1 1 I 1 1 H 1 1 I
1 1 1 il | 1 I 1 1 1 1 1 1 1 1
1 1 » I I 1 I 1 1 ) 1 1 ! i
I Y- LT I 1 t 1 1 I 1 1 1 I I
3500. T L Rt ) + * + + + + + + + ¥
1 1 1 1 1 T 1 1 ! 1 1 1 L I 1
1 1 I 1 1 1 1 1 1 1 I 1 1 1 1 1
1 1 1 1 1 1 1 1 1 1 1, 1 £ £ F F
F 1 i 1 1 1 1 F E F F F 1 1 1 i
1500, + F F F F F F + + + * + + + ¢ +
7l. 72. 73, T4, 5. 16, 7. T8, T9. 4D, Bl. 82. B3. B4. B5. 86,
YEAR -
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FNG OF DATA - JOB CUMPLETE

JoB Jus cP JOB TIME ON LINES JOR TIME
NO. TYPE NAME ND. GROER MIN. PRINTED MIN. DATE

AZ63 TEST GULDEN HDX 020D R3582 1024.75 1007 0.569 03/25/71
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Appendix C
FLOW CHARTS

C.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 l_)y subroutine name.

A short description of the purpose of each subroutine is provided in the program
listing in Appendix D, 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,

C.2 MAJOR SUBROUTINE CHARTS

The subroutine flow charts follow.



SUBROUTINE AFRMT
IDENTIFICATION
Subroutine AFRMT
Deck Name MOX0ZAT
FFortran 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

I is the name of the variable (may be one element of an array) in integer
format o
X is the name of the result returned in A4 format



INITIALIZE

NUMBER
GUESS
GUESS_

0

1.75% |

CALL STGNMI

INITIALIZE

NSTG
NFaM:
NCI
NMIS

NP
NV
IFLAG

CALL DATINS

4 READ AND PRINT-

OUT COST AND

MISSION DATA _

CALL

* AVAILI ]

i

SETUP MISSION MATRIX

BY YEAR

NM = XNUMBER OF MISSION-
YEAR COMBINATION

LETT =  MISSION XUMBER

LYR = LAUNCH YEAR

YRLM = LAUNCH RATE

i

CALCULATE EXPONENT FOR WRITE |
LEARNING CURVES

SNDISV INILOOYENS-



CALL CHOOZS

NEXT = 500

OR

GUESS < 0.001

NO-

INCREMENT ITERATION
FOR CHOOZ,

|IFLAG = IFLAG + 1

CALL,
STGNMI

il8

STORE CURRENT
VALUES OF NSTG,
NFAM, NCI, NP,
INMIS, NV, NSPR

{*1u0)) SNDISY ANILNOULNS



A AN

VEHICLE
z e
) . ) : vEs| COMPONENTS .
W W oo B A MR L PRy M KT ey
N . VEHICLE NO.'1 DOING MESION L VEHICLE I AVAILABLE |
- ; IN YEAR'KO?
NO
— NO
LZ=0]
HAVE ALL
¥o VEHICLES
BEEN !
CONSIDERED ?
YES |
CALL PACK
STORE LZ VALUES
BY BIT IN VNM
HAVE ALL
‘ - MISSION-
. NO YEAR
: . COMBENATIONS
. . | BEEN
: CONSIDERED ?
YES
WHITE

| CAPABILITY MATRIX
VEHICLE /MISSION-YEAR

ITIVAV ENLLAOUENS



il

WRITE

STAGE CARDS IN WRONG ORDER

s

yrs] ARE CARDE

E)

CALL
MATEL ORDER?
1
LN . MISION N .
CALCULATE WP = PAYLOAD IS THERE PREABSIGNED P —— “LOOP
CAPABILITY FOR VEHICLE J VEWICLE FORTHIS  fe—r{ NATULTOLD
AT aV REQUIRED FOR MISSIONL MISSION® -1 O\ e, yoas
poEs prEASRGNED  [eEsf 90
VERICLE = VEHICLE 37 eooh
. )
Go
TO

L

CHAKGE INPCT PAD ' |
REFERENCE NUMBER

T0 INTERNAL REFERENCE
KUMBER

1%

CHANGE IXPUT PAD ANDy

STAGE COMPORERT

I'TddVD INILNOYWHENS



=38

P

I3 RETURN PAYLOAD DOES UPPER STAGE
| REQUIRED POR MISSION § - HAVE RETURN
BESINES MEN? CAPABILITY?
NO NO
G20 TO

HMULT n[% + 0.99]

yaN

IS NMULT > MAXIMUM
N0O. OF LAUNCHES

gPne YES: . ' I3 1¥0. RESTARTS REQUIRED
CCODE FOR MISSIONI = NO. RESTARTS
qmg-o?« . AVAILABLE'FROM VEBICLE J3?
\“o m
8024
. DOES NPLS = REQUIRED {YES LZ{) = 0
CODE FOR MISTION I?
- MOTE LZ = 0
IMPLIES VRERCLE
CANNOT PERNCIM

CALL PACK

AVAILABLE FOR [“*] STORE VALUES OF LZ

RETURN

FOR EACH MISSION FOR VEHICLE S

8p20 /\

EAVE ALL MISSIONS

BEEN CONSIDERED?

NGO

¥

(*3u0D) ITIdVD ANILNOYELENS



TRERE ARE
hloilld MO DECISION
. wet) - CATEOORIES
RE: '
rooranzE ] CALCULATE FOR FTRST NODE /\. : .
oD =15 W = MIN RECURRING COST " | cAx ExcH yassION XES NO 1205« w
T w15 |- Wt =SECOND LOWEST RECURRING |—w BE PERFORMED BY OOR2;
eEel COST . | AT LEAST ONE VEHICLEY
b TD6 = ACTUAL NON-BECURRING COST .
EXPEXDED 0 AT 15T KODE ‘no . vEs
o ’ SET LAUNCH BATE PRESET SMALL SUSTATRING
N FOR BUCH MISTIONS COSTS TO ZERO 50 ALGOAITHM
. o, wYRLM =0 = $GNORES THEM :

W{KX) » VERY LARGE NUMBER
Z{KX} » VERY LARGE KUMBER

" CALL LBQUXD CALL PACK LZ=K-1

ETORE PRECEDING LZ w0 FIRST
CALCULATE - ENT LZ TIME THROUGH
o e | [memntt || B

SZOOHD ANIINOoUIAS



.

KX = NX

| KZ = LAST YEAR
RCOBT I8 AVAILABLE.

CALL LBONDI

CALCULATE Z(NX ™™
ESTIMATE

CHOOSE NEXT NODE FOR
BRANCHING WHICH HAS
LOWEST VALUE OF Z.
LABEL IT NX

DETERMINE VEHICLE TO
MISRION ASSIGNMENT
BASED ON OPTIMUM
NODE KX

I3 THIS

ASSIGNMENT THE }YES

538

% (M%) » LARGE NUMBER

EAME AS ONE
ALREADY FOUND 7

X
NP >0 OR
SOME SMALL {YEB

i NX =1 '

CALL PDCSTI

SUST. COSTS
WERE SET
TO ZERO

ADD EXTRA COETS
NEGLECTED BY
ALGORITHM

WRITE

* s GOLUTION ** *

NODE NUMBER, RECURRING COST, |-o
NON-RECURRING COST AND TOTAL

PROGRAN COST

I CALL OUTPT] I—-v—

CALL COMPAR

KSTAT > 0 = ITERATION
IF XETA REQUIRED?

i3 A SECONRD

SOLUTION AT THIS
ROBE NOT FEASIBLE

GO TQ
55

STORE POSSIBLE soumoﬂ

738

TEMPORARILY
STORE VALUES

Z (NX) = LARGE NUMBER
NX =1

(*1woD) 8ZOO0HD ANILAOYLEAS -



01-D0

INITIALIZE , |

CALCULATE # OF TIMES
EACH RECURRING COST
IS USED '

CALCULATE
VARIANCE DUE
TO RECURRINGi
COSTS

DETERMINI PROBABILITY
THAT COST OF THIS ASSIGN-
MENT>COS'' OF EACH PRE-
VIQUSLY FOUND ASSIGNMENT
FOR VARIOUS LEVELS OF
CORRELA'TTON

CALCULATE AND
PRINT OUT LOG
NORMAL DISTRI-
BUTION ASSOCIATED
WITH THIS L. V.
ASSIGNMENT

PRINT OUT RESULTS

CALCULATE
VARIANCE DUE

TO DEVELOPMENT
AND SUSTAINING
COSTS

HYINOD ANLLAOJENS




T1-D

NP = PROG = N
PROGRAM NUMBER
UNDER CONSIDERATION

=
L
L]

LR Rl AT g

™
:oﬂa-ﬂ.“hu“
%
-

navg o

DEVELOPMENY
START (I} =
EVELOPMENT END
(K)+CS )
WO
)
T0
100
3
DEV. END {5+ €S {§) & DEV.
START (K)? —
YO ?
Go
0
100
3
DEVELOPMENT START
B wCs @
)

> Zds )

15
DEVELOPMENRT EXD (3} w C3 (T}

YES

S ()

g

i
8
3
-
]

’s'ﬁ
> £38 2

-3
LAUNCE DATE {J) + C5 () » LAUNGH DATE {I9

YES

GO

p1

fret]
103

DEVELOPMENT START (I) >C3 (1)

T
o1

>2388

s
LAUNCH DATE () < C3 (@

o] -

GO
TO
100

P

Ha
B8

DEV. EXD +
LAUNCH DA

BAVE

ALL CONSTRAINTE
BEEN CONSIDEREDT

@

JILSNOD ANLLNOYUCNS



g1-0

jREAD AND PRINT OUT
MISSION COST DATA
LAUNCH RATE AND
REQUIREMENTS

'DETERMINE RMIS =
{NUMBER OF MISSIONS

| CALL MEAN °

STOP WHEN READ -
BLANK CARD

:READ AXD BRINT OUT
|STAGE COST DATA
{DETERMINE NSTG =
iNUMBER OF STAGES
JiWRITE 'CALL MEAN BEAD AND PRINT OUT
[END OF DATA- SHARED COST DATA
iJOB COMPLETE |STOP WHEN READ :DETERMINE NFAM =
'BLANK CARD ‘NUMBER OF SHARED COSTS
CALL MEAN

]

i STOP WHEN READ BLANK

READ AND PRINT OUT
PAD COST DATA

‘READ AND PRINT OUT
'INTEGRATION COST DATA

\ﬁE'rEnmm-: NP =
NUMBER OF PAD GOSTS

,DETERMINE NCI =
+NUMBER OF INTEGRATION
COSTS

'STOP WHEN READ BLANK
lcaRD

CALL MEAN

{STOP WHEN READ BLANK
'CARD

I < 0?

Y

{RESTORE VALUES OF
INSTG, NFAM, NCI, NP,
INMiIS FROM LAST CASE
IF APPROPRIATE

"READ AND PRINT OUT
SPECIAL PROGRAM
:COST DATA

A

IDETERMINE N5PR
1= NUMBER OF
ISPECIAL PROGRAMS

CALL MEAN

STOP WHEN READ
IBLANK CARD

SNILVJ INILOOHIAS



g1-0

bl

ARE ALL NON-RECURRING {NO_| ivcremEnt |
COSTE FOR 8TAGEI=0? [ | KUuMD -
+ |res

D4 { w ENR(T)

D3 = D3 + SPECIAL COSTS RXD
SUBT {NUMD} = STS[)

I8 » DEV. START YEAR = IST(1}
1000

¥YD {HUMD) = 1ST YEAR BTAGE
AVAILABLE N

LYD {NUMD) = LAST YEAR $TAGE
AVAILADLE

TD (UMD) = DEV. DURATION

PN

I8 BUSTAINING COST
FOR ARY LAVRCH

FACILITY ASBOC
WITH ETAGE I » 0}

TRCREMENT
NUMD

O

AN

N
HAVE ALL FaMaLiEs | KO
PEEN CONFIDERED? | |
m 4

DS (NUMD} = FMNR(}

P38 = D3 + SPECIAL COBTS FXD .
BUST (NUMD) = FMSUE (T}

B = JST) + 1900

NYD (NUMD) } SAME AS
LYD {NUMD)

YD {NUMD)

FOR STAGE)

BAVE ALL STAGES |
BEEN CONSIDEREDY

DENUMD) =0 . .
FUST(NUMD) = SUSLI(S

IMCREMENT | N0
‘d—— FU‘ID

ARE ALL NON-~
RECURAING COSTE |

FoAll =0

CALCULATE FAMILY AVALLABILITY PATE

FIAST (LASY) YEAR FAMILY IS AVAILABLE »
FIRST (LAST} YEAR ANY RTAGE [H.THAT
FAMILY I8 AVAILABLE

3 - "

INSOHAO INLLOOYHLNS



¥1-D

CALCULATE INTEGRATION
AVAILARILITY

FIUIT (LAST) TEAR INTEGRA TION
COST 36 AVAILANLY = FIRET {LAST}
TLAX BOTX COMPOKTNTS ARE

DO{NTMD} = PFAND
SUSTTRUMD)

=PFaMdt

ARE STAGE DEVELOPMENT yrza | ARE FAMQLY DEVILOPMENT
AND SUSTAINING COSTS ASSOC, AND SUSTADNING COSTS ASOC,
WITH t§T PAD AT COMPLIXI WITH L5T PAD AT COMPLEX I
-0y -y

N

(*3u0D) INSOIJd ANILLNOYLINS



"SUBROUTINE INPUT

IDENTIFICATION

AL INPT Generalized Data Input Subroutine
360 /Assembler Language
Written by R. E. Slye

PURPOSE

This subroutine provides for input of single-precision fixed and floating point numbers
and ﬁuolle‘ri‘th information. Usage is particu.‘larly convenient inasmuch as no format
statements are required, and data may be loaded in any order irfgspe;:tive of the
order in the calling siatement, A

USAGE
The calling statement is

CALL INPUT (SHALPHA, ALPHA,; 4BETA, BETA, ...)
In the above, the Hollerith literals represent the external names of variables or arrays
as they should appear on data cards. The other arguments are the internal names of
the variables and arrays as referenced in the source program. It will become apparent
that by using the external names in addition to the symbolic location names, it is possible

to enter datia for a variable on an input card without regard to its relative location in

the calling sequence 6f the program.
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ACCEPTABLE INPUT DATA FORMS

A. Floating Point General Form

Up to 9 decimal digits, with a decimal point
permitted at the beginning, at the end or between
two digits. A preceding plus or minus sign is
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 nuﬁ’xber*must-be-hety_eep_ the

approximate limits of 1072 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 characters is specified by writing
nH preceding the Hollerith information. n is

the number of characters in the block following nH.

RULES FOR PREPARATION OF DATA CARDS

Blanks are ignored except within Hollerith data ficlds.

Data must be contained within card columns 1 through 72.

C-18

Exampfes

17.
5.0

-.0003

5.0E3 (5.0x103)
5.0E+3 (5.0x103)

5,0E-7 (5.0x10-7)

Examples
3

+1
~-28987

Examples

14HTHIS IS A TEST
6HALPHA



It is not 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 core location,

Individual data items are separated by commas.

An equal sign separates the name of a va?iable and its first data item.

A comma separates the end of a data set and the next variable: name.

A data input 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 writir;g consecutive commas —i.e., nodata

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:

V = 2.79,,1.32

No data would be entered into V(2). What was originally there remains there.
Alternatively, the above could be written:

V(1) = 2.78, V(3) = 1.32

Special Feature. The card image is normally written on the system outpul unit, tape 6,
prior to being processed by the routine. If 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; i.e.,
it is not scanned for data. If the card contains CE in columns 73~ 74, the card will

be treated as a comment card, anl'd a page will be ejected, '

Cc-17


http:2.79,,1.32

EXAMPLE

If the following call statement appeared in a FORTRAN program,

CALL INPUT (IHA A, 1HB, B, 1HC, C, lHD b, 1HP pS IHR R 1HS, S)
the input cards ceuld be punched as follows:

3.14159265, B = 707, C = 1870, 1st card

A =
D- =.1., 2., 3., 4.,.5., 6., 7., 8., 9., 2nd card
R(2) =3, R(5) = 4., 42, 3rd card
F =

22HTHIS IS A CHECKOUT 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 is not
necessery that it appear on one of the input cards. The
% on card 4 signifies the end of the data record. This

means that the routine \gvill return control to the ealling

program,
RESTRICTIONS

The following errors will be detected by the subroutine. A diagnostic message and
the card in error will be permited on the system cutput unit, tape 6.

1. Name on data card exceeds six characters.

2. . Name on data card does not appear in the calhng sequence.
3. Punctuatlor; errors. i

4. Name on data card begins with a non-alphabetic character.

5. Decimal or integer data out of range.

“This subroutine may be used for readmg double prec1smn numhers; 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,

C-18



ADDITIONAL INFORMA TION

1.

A slash (/) on adata card (not in an H field) indicates that information to

the right of the slash is not to be scanned for data. Therefore, these columns
may be used for comments.

In addition Lo the above means for entering Hollerith information, Hollerith
may also be entered by enclosing it in apostrophes, i.e., P = *THIS IS
A CHECKOUT RUN'

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

LR

D = 1-, 2., 2., 2., 2., 3-,‘

Alphanumeric data may also be repeated. The use of-‘the letter X is

optional. 'For example, to set an array dimensioned 18 to blanks, write
TITLE = 18'?%,

If the alphanumeric field exceeds 4 characters, only the last word will
be repeated., For example,

DATA = 3'ABCDEF', will result in
ABCDEF EF EF’ )

I a name on a data card is not follov;red by an-equal sign, it will be retrieved
from the calling program. For example, if in the calling program, X and
ALPHA are dimensioned at least 2, then the following data card

X = 3.1, ALPHA(2),

will result in the current value of ALPHA(2) being slored in X(2).
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As an additional example, suppose that the calling FORTRAN program
has the following sequence:

CEOGICAL ¢ won v 3o vy 8

. 2 & -

" TRUE = .TRUE.
FALSE = .FALSE.

.- o« @

. ¢ =

- 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.

6, Ia cofnmq is omitted from a data card, a warning will be written on the
system output unit and execution will continue. H'owev.er’, for any other
type of error, execution will be suppressed, and 'tile remaining data cards
will be scanned for errors. ‘

7. This subroutine will accept data cards punched on either a 026 for 029
keypunch.
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16-D

CALCULATE FUR CONDITIONS AT NODE KX

WEX)
we

2000
MIN{J) = VEHICLE ASSIGNED TO MISSION-YEAR J

[#]

AT NODE KX

KZ = NO. OF YEARS
NCOST 15 SUSTAINED

SN

CALCULATE
THSROG

CALCULATE TDS[KX) = ACTUAL
NON-RECURRING COSTS FOR
NCODE KX

CALCULATE NEW LOWER
BOUND INCLUDDNG PENALTY

FUNCTION TCO BASED ON
ANTICIPATED COSTS

DMIX « TGO + )
Z(KX) = DMIN + W0

= NEW LOWER BOUND

WRITE

KX, NX, NUMD, REF, No,, KZ,
W, DM, Z T

i

KO

weag = very 1 YES | oo
LARGE NUMBER -0.0
NO
co
YES k20 TG
8
KO
WILL NEW PENALTY |} yES

FUNCTION = PREVIOUS
PENALTY FUNCTION?

IANOET INILOOYULEAS,



é%-D

YES

{ COMPUTED GO TO
{L - .{GETO
1 b
2 i
3 §
4 k
5 1
8 ™
7 a -
8 101
HE P
10 . 1
L 11 r

WRITE L,

DEV. 8TART () >
'DEV. END (X)
+0C8 (1) )

WRITE L,
LAUNGH DATE
S scEm

WRITE L,
DEV. END () + C8 (T} < DEV.
START ()

WRITE L,
PROGRAM BEV ()
FIXED

WRITE L.

. DEVELOPMENT
'8TART {J)

L~ Nil

WRITE L.,
DEVELOPMENT
BTART (1)
=CsM

Y

\WRITE L,
' DEVELOPMENT END
@ =@

WRITE L,
LAUNCH DATE
@ =csm

WRITE L,

DEVELOPMENT

DURATION (J)
-3

Y
U 0 N

i

WRITE L, ;

DEV. END () +CS (D
LAURCHDATE (})

HAVE ALL
CONSTRAINTS

BEEN CONSIDERED?

WRITE L,
LAUNCH DATE (I}
1+ €5 (1) = LAUNCH

‘DATE (K)

NO

GO
TO
89

XE8

OLSTT ANILAOYEAS
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OPTIMUM SOLUTION
NOT DETERMINED

Al

GO TO NEXT CASE

| .fCALL ASIGNS

@ INITIALIZE
FOR REW CASE

FINISH = 1

JFLAG=

WRITE

OPTIMUM ASSIGNMENT .
WITHIN BUDGET CONSTRAINTS
HAS BEEN DETERMINED

WRITE

NUMBER OF ITERATIONS

= MAXIMUM NUMBER ALLOWED

NEW
DATA

©

CLEAR CALCULATE VARIABLES FOR
D SMOOTH USING MISSIOR BATA
LVARY .
LVD 8, R. LVARY, NSTRST, IVEH,
¥5CH LVE, NLVP, NYRSST, X 5CH, .
NLVP LVD, NCS, M, N = NMIS
LABEL
LABN

CALCULATE VARIABLES FOR
ASSIGN FROM SMOCTH OUTPUT

18, MYRS, LYR, D5, NRFX, SUST,
¥D, K¥D, LYD

CALL SMOTHS

1

CALCULATE VARIABLES FOR
SMOOTH USING MISCE LLANEOUS
FPROGRAM DATA

&, R, NSTRST, N = KMIS + NSPR

CALCULATE DEVELOPMENT
CONSTRAINTS ON MISSION
PROGRAMS

CALCULATE VARIABLES FOR
EMOOTH USING DEVELOPMENT .
AND SUSTAINING COSTS

NFRO (NPROG)
KFRO (KPROG}
CSX {CS) KODX (KODE)

LABEL, C, NYRSFX, RFIXD,
NSTRFX, §, R, SUS, NSTEST,
NYRSST, N = NMI5 + NSPR

+ NUMBER OF DECISION OPTIC
USED 1N OPTIMUM ASSGNMENT,jl

HILSVIN ANILAOEHNS




$e-0

YES

101

100 T N
FOR EACR STAGE ASSOCTATED
ECLE . WITH VEHICLE 1 :
Xl —s
Loap Kxs 1 [~ NONREC(L Jx) = NONRECH » &V, 100 |~
= NUMD REFERENCE NUMBER -

: FOR EACH ETR PAD COST | _

ASSOC, WITH VEHICLE I

NONREC(L JX) = NLMD
REFERENCE NUMBER

PUR EACH ETR COST ASSOC.
WITH EACH STAGE ASSOC,
WITH VERICLE L

ASSDC, WITH VEHICLE I

FOR EACH WTR PAD COST

NOWREC(L JX) = NUMD -
REFERENCE NUMBER

FOR EACH WTR COST
ASSOC, WITH EACH STAGE
ASSOC, WITH VEHICLE

HONRECH + NV, 100 = NUMD
REFERENCE NUMBER

REFERENCE NUMBER

HONREC(I + XV KX} » NUMD

|

ADD ETR AND WTR COSTS
PLUS PAD COSTS ASS0C.
WITH EACH INTEGHATION
ASSOC. WTTH VEHICLE 1
(SOME LOGIC A5 FOR
STAGE DATA)

N 2
£s| HAVE ALL STAGES
g‘é:ﬁ aé'&s‘gg{%‘:s %25 BEEN CONSIDERED )
L4 FOR VEHICLE {?
|0
co
10
100
2

WRITE

i

£XCEEDED 20 NON-BECURRING COBTS FOR VEHICLY I

—'-{mruo-:

FOR EACH FAMILY ASSOC,
- . IX > 20N YES [ GO
WITH VEHICLE I - g :gjl OR KX » 0 ':;)
NONREC(L ) » NONREQ(I + NV, i0Q :
= NUMD REFERENCE MNGMBER
£

FOR EACH ASSOC,
INTEGRATION COST

S

NONRECQ, JX »
NONRECT+ NV KX) = '
NUMD REFERENCE NUMBER

ADD ETR AND WTR COSTS
PLUS PAD COSTS ASS0C,
WITH EACH FAMILY ASS0OC,
WITH YEHICLE 1, (SAME
LOGIC AZ FOR STAGE DATA)
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K > KMAX

YES

PN

HO| HAS STORAGE
BEEY EXHAUSTED?

YES

GO
TO
§00

el e P
EARTH ORBIT?

NO

N

CAN YEHICLE

HAS STORAGE ||
BEEN EXHAUSTED? o

YE3

[
1o
300

YES
[crrean]

500 400 /{
LOOP ON LOOP ON DOES TILIS 3-STAGE
COUNT NUMBER CLASS | STAGES ). CLASS 2 STAGES VEHICLE MEET THRUST-
m OF FACH CLASS |— o1 DL 3. 1 TO-WEIGHT AND DIAMETER
OF STAGE -t DXL CONSTRAINTS?
vES
co GO co !
10 TO T
100 300 200
NO NO NO .
00
HAVE ALL HAVE ALL HAVE ALL
?:migﬁfrm%oamm ves| o erhnes | YES|2XD STAGES sl IRD STAGES ¢Es|4TH STAGES
AP le—] BEEN CONSIDERED BEEN CONSIDERED [#—  BEEN CONSIDERED be—y
FOR VEHICLES ADDED BEEN
g CONFIDERED? WTTH PRESENT WITH PRESENT WITH PRESENT
1ST STAGE? LOWER 2 STAGES? LOWER 3 STAGES?
2N vt CALL PERFI
ves | s 411t sTAGE | MO | VEHICLE MEET YES m Eﬁ%gs YES
=2ND STAGE? [ | THRUST-TO-WEIGHT EFARTH ORBIT?
AND DIAMETER
J CONSTRAINTS? CAN VEHICLE
NO| ATTAIN LOW-
Ho EARTH ORBIT? .

' HAS STORAGE YES
BEEN EXHAUSTED?
i)

/\ 300
DOES THIS LOOP ON
1-STAGE VEHICLE GLASS 3 STAGES
MEET THRCST-TO-
WEIGHT AND DIAMETER K« IMAX + L,
CONSTRADNTST LMAX

NO
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P=1-P1
SX = P1%
TAIL VALUE

SY = MODAL |

VALUE

1CALL NDTRI

!
| CALCULATE ¥, SO
JiPROB X =1) = P

IF XIS N (0,1)

' CALCULATE
| PARAMETER
9

's1Gs = v~

i

DETERMINE
MEAN VALUE,
SY, AND STORE
IN PLACE OF
MODIS
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DOES VERICLE XX DOES VEHICLE XX
WERE ANY VEHICLES |YES | ninen comsivzmamion [NO | TOCSVEMICLE XX, - {y=s | pave st niree (YES_{ w3
ENPUT IN CAPBLIT , = VEBICLE D{POY IN SAME AL NPT WERELE . BTAGES SAME AS Mol
: ' CAPBLIT . INPUT VEHCLE?
NO - NO
. YES N0
XX = 100
MX=X-1 .
M=0 Nwu2 .
N = NUMBER OF 3 = 1 IF 3 STAGES .
STAGES M =2 IF 4 STAGES
A CALL PERF1
CALL PACK sz
YES | uavE ALL MissTONS DETERMINE PAYLOAD ON STORE PERFORMANCE
STORE MISSION CAPABILITY SEEN CONSIDERED? CAPABILITY WPL FOR 1o 1 e DATA FOR PERFI
VALUES FOR VERICLE KX VEHICLE XX AT AV .
NO REQUIRED FOR MISSION 1 .

1094 NS
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AX

X}

CALCULATE
D = DENSITY AT X
AND P = PROB (Y = X)
IF Y SN (O, 1)
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|INITIALIZE

ISTART

e
=
o

oo
0
b4

DETERMINE X
'SOPROB(Y<X) = P
JIF YIS N (0, 1) -

CALCULATE C =
+ DENSITY AT X

(A1 *D ‘X ‘d) IMIAN ZNIINOYLENS
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WAS VEHICLE YES

WRITE

ASSIGNED TO

MISSION NAME. AV. PAYLOAD. RETURN PAYLOAD. LAUNCH

i

THIS MISSION? YEAR, NUMBER OF LAUNCHES, STAGE COMPONENTS OF
VEHICLE ASSIGNED TO MISSION. LAUNCH SITE '
NO \
WRITE

MISSION NAME, AV, PAYLOAD, RETURN PATYLOAD. |
LAUNCH YEAR, NUMBER OF LAUNCHES, NO LAUNCH
VEHICLE CAN ACCOMPLISH ,

HAVE ALL MISSION-
YEAR COMBINATIONS
BEEN CONSIDERED?

NO

YES

RETURN
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SUBROUTINE PACK
IDENTIFICATION

Subroutine PACK

Dcck Name MOX01PK

Fortran IV subroutine coded in 360 Assembler Language (also COMPASS coded for-
the CDC). Written by R. E. Slye

PURPOSE

This subroutine is used to pack an array of iniege;' or logical data into la' smaller array
in 2 packed binary format. '

METHOD

The unpacked (source) data is treated as an ari'ay of lfnsigr_l-ed integers. The integer
words are truncated on the left and only, the N low order bits are retained. The N
low order bhits are then placed sequentlally, left ad_]usted in a packed array word
until that word is filled. Packing then continues info the next word, ete., until the
source data is exhausted. . - ,
Since a storage word contains 32 bité a paéked woz:d may contain 32/N data items.
Noie that since only the N low order b1ts are retained, the largest integer item that
will he represented correcily is 2 _1. l-or cxamplt,, if N =4, the pd.(_k( «l ilems
‘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 three entry points. The three entries-are PACK, UNPACK, .and
ITEM. To pack data, the Fortran call statement is

CALL PACK (L, M, I, N)

where
L is the name of the array containing the source data.
M is the name of the array containing the packed data.
I is the number of data items in L.
N is the number of low order bits to be retained.

The array L should be dimentioned I.
The array M should be dimentioned [(I-i)/[327N]] + 1, where [ ] denotes integer part
To unpack data, the Fortran call statement is

CALL UNPACK (L, M, I, N)
where the arguménts are as listed above.

I may be less than the actual number of items in the packed array.

Packc.d data in the array M is unpacked and placed right adjusted in the array L.
(The unused high order part of the word is cleared.)

The third entry point to the routine may be-used to recover a s'inig;le item from the packed

array M. Ilis called by the Fortran statement
4 = ITEM (M, I, N)

The Ith item in the packed areay M iy returncd Lo the ealling program.
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ADDITIONAL INFORMATION

If [32/N)] is nol an even integer, some low order bits-in a packed word are unused,

For cxample, if N = 6 the word may contain 5 items apd the last 2 bits are unused.
The 6th item will then start at the beginning of the 2nd word. ‘

C-33



¥e-D

HAE OPTIMUM

#TCHE OPTIMAL
YALUES OF
LZ IN LZOPT

SOLUTIONS BEEN
TESTID FOR
OPTIMUMT

s : YES
warre
WRITE '
KORE THAN 50 NODES ! . 200w ARE MORESTHAR™ =
HAVE BEEN TESTED VERY LARGE POSSINLE SOLUTION t PADS PER FACILIT)Y
HUMBER AT RODE KX NOT REQUIILD?T
FEASIDLE
EXTRA = ALL
SECOND PAD COATS
ASSOCIATED WITH
Tl SOLLTION
. | ADD REQUIRED SECOND
PAD COSTE TO
OF NUMD COSTS
WIITE t
BOLUTION COST
AUGMENTED BY EXTRA ™ REW VALUE = HEXD = WUMBER
BOLUTION CosT ’ QF ADDCD COSTS
NO WERE ANY SUSTAINTNG . WHITE
COBTE HEQLECTED th EXTTA PAD
. COBT » EXTRA
Yrs
w1
WRITE CALL PACK {:“xru » EXTRA + ANY COSTS NEGLECTED
EXTRA PAD + STORE MODIFIED CHOOZ BUT NECERSARY FOR THIE SOLUTION
BMALL SUST VALUESOF LT °
COAT = EXTRA i
o MOR « 1 0R3 Yrs

COUNT NUMBER OF
| LAUNCHES HEQUIRED
PER PAD PER 1 LAR

RATE PER A FAR

15 MAXTMUNY LALINCH
EXCIEDED FOR ANY
FAD?

e
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L ITERATION
pamalze | [13 REFERENCE |YES| wrL - L00P |  {W = TOTAL LIFT-OFF R s oF o0t DY
|— -W -
= PAYLOAD >07 PREF WEIGHT OF VEKICLE T e EICHT
¥ «VDES NO YES
WPL =0 [ERR = 2
Xax :
'
e
. P )
VLOSS = T8 = TOTAL | MO _~prep™IE3| 18 THIS ¥ HAVE ALL STAGES W = WB - INERT COMPUTE IDEAL
VELOCITY LOGS BURN TDAE FIRST TIME . VELOCITY AT
L URN TC >07 T e LoaP? BEEN CONSIDERED? WEIGHT OF STAGE I yELoaT
YES NO

COMPUTE av |
COMPUTE WPL
- PAY'ID.\AD

s xo { IS THIS . YES V= VDES

[av>17 FIRST TIME PREF = WPL KeN#+M

THROUGH LOOP? WpLeo
YES
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SUBROUTINE PLOT

IDENTIFICATION

UMPLOT, Drawing of Graphs by Use of the Printer
360/Asscmbler Language
Ames Modification of SHARE Library Routine UM PLOT

PURPOSE

This subroutine is 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.

The maximum width of the plot has been increased from 101 columns to 119 columns.
The original program inc_luded entries for uge in SAP and MAD coded routines, whereas
the pre_sent:. 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 catled the "image region." The image region is cleared, 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 image region, corresponding
to an ordinatc — abscissa pair. Each point is written in the i;nage region independently
of those previously written, and so data to be plotted nced not be sorted. Any number
of points (consistent with the specified size of.the image) may be plotted, with any
I{t_Jllcrith plotting character :wlfateuer. Points which fall on previously plotted points
replace the latter, and éoints whxzch fall on a éi;i_d';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 ir’n'ﬁgé region, the latter is written out onto a standard

BCD tape (i.e., tape 6, 7, 9, or 11) for subsequent printing.

USAGE

. This subroutine has four main entries and iwo auxiliary entries. The four main
enlires are F;LOT 1, PLOT 2, PLOT 3, and PLOT 4. Each performs a specific
function, and normally they arc taken in the order listed ahove. Exceptions to the
normal scquence are discussed below, The two auxiliary entries are OMIT and
PLTAPE. The first of these is used for the purpose of causing portions of the grid
to be deleted, and the seéond is used if it is desired to output on a tape other than
logical tape 6.

Each of the entries is discussed below in detail, following which the calling sequence.
arguments are defined. It may be noted that the four main et_iti‘ies can be taken by
use of either a standard CALL statement [e.g., CALL PLOT 1{ )} or an arithmétic
statement [e.g., R =PLOT1( )]. The advantage-of the latfer is that if certain error
conditions arise, they can be detected by interrogation of R, whereas the programmer
has no' way to detect an error condition if the CALL type entry is used. The details
concerning error condifions and the interrogation of R will be found in Section D

to follow.

A. The Four Muain Entries
CALL PLOT 1 (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 grxd spacmg and the total length and width of the graph.

The location of decimal points, and the scale factors (powers oI 10) for values ‘of the
ordinate and abscissa to be prmted along the axes of the plot are also specified. If

both standard grid and standard scale factors are desired (to be described subsequently),
then this entry need not be taken. I several plots are to be printed, all having the same
scale factors and grid specifications, then this entry need only be taken one time.

CALL PLOT 2 (IMAGE, XMAX, XMIN, YMAX; YMIN, IDIM)
or
R = PLOT 2 (IMAGE, XMAX, XMIN, YMAX, YMIN, IDIM)

This entry clears the image region and prepares the grid lines of I's and .—'s, with +'s
at grid | line’ inlersection points. It establishes mternally formula for computmg the
Jocation in the image region thaL corresponds to a given dbSCISsa ordmate (X Y. )
pair, based, on maximum and minimum values as entered through the calling sequence.

CALL PLOT 3 (BCI), X, Y, NDATA)
or
.R = PLOT 3(BCD, X, X, NUDALA)
This entry causes a specified Hollerith plotting character to be placed in the appi'opriate
place in the image region for each .of the abseissa — ordinate pairs, which are stored
in arrays X and Y. This entry may not be taken unless cntry PLOT 2 has been taken

previously. This eniry ma.y be taken repcatedly, if desired, in order lo 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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or
R = PLOT 4{NCHAR, LABEL)

This entry causes ihe 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 topmosi line of the graph will appear one space below the last line
previously printed. The ordinate label is 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 capies
of the same graph, if desired. The entry PLOT 2 must have been taken at least once
prior to the entry PLOT 4. It is permissible to alter a graph (in the image region) by
,use of the entry PLOT 3 an& then print tl_ze result using PLOT 4, without returping to
.the entry PLOT 2.

B. The Arguments For The Four Main Entries Are Described 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 subroutine with grid and
scale factor information

NSCALE(1) = 0, standard grid and scale factors (see note (a), to 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 10! times
the actual values

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

NSCALE(4) = K, scale factor such that printed values of the abscissa are 10K times
the actual values
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NSCALE(5) = M, M digits will appear to the right of the decimal point in printed
abscissa values (M< 8)

" NHL (or HL) is the number of horizontal grid lines (NHL > 0)

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)

NSBV (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. I has 10 vertical grid linés and 5 horizontat grid lines,
with 10 spaces between both horizontal and vertical grid lines. If both the standard
scale factors and standard grid are desired, then the PLOT 1 entry need not be taken.
1t 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 is reentered with
different arguments. -

Any combination of vertical and horizontal grid lines may be specified, but the vertical
grid always starts at 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.

Note (b). Integers are printed for the ordinate and/or abscissa scales if J= -1
and/or M=+ 1,

Note (c). 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 it will
be truncated from the left. . h
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IMAGE (or AIMAGE) is an array, dimensioned IDIM, which is used as the

image region by the subroutine
XMAX is the value of the abscissa at the rightmost grid line

XMIN is the value of the abscissa at the leftmost grid line
(XMIN < XMAX)

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*(NSBH*NHL +1)

and

N =

o=

rounded up for the IBM 7094, or

| IR

rounded up for the IBM 360

and where
K = NSBV*NVL+1

(The square brackets in the formula for N signify "integral value.')

Note (d). Set IDIM equal to at least 867 for the standard grid. (1326 for 360).-

BCD is the Hollerith plotting character, any character whatever (see

note (e), to follow)

X'is the array (or single location) that contains the abscissa of the points to

be plotted

Y is the array (or single location) that contains the ordinates of the points
to be ploited ’

NDATA (or DATA) is the number of points to be plotted (NDATA > 0)
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Note (e). The plotting character may be loaded into cell BCD by use of a DATA
statement, that is, )

- - .o -
P L T A L BT A R

~ DATA BCD/1iH*/

or, alternatively, it may be entercd as a Hollerith literal in the PLOT 3 entry state-

ment, for example,
CALL PLOT 3 (1H*, X, Y, NDATA)
(The arithmetic statement entry R = PLOT 3 ( ) may not be used in the latter case.)

Note (f). If it is desired 10 write a single point at a time into the image array, set
NDATA equal to 1.

N CHAR (or CHAR) is the number of Hollerith characters, including blanks, in
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 note (g), below)

Note (g). The ordinate label can be entered in array LABEL i)y use of the DATA
statement, that is,

" DATA (LABEL (J), J = 1, 3)/17HbbbORDINATEbLABEL/

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

for example,

CALL PLOT 4 (17, 17THbbbORDINATEbLABEL)
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{The arithmetic statement entry, R =PLOT 4 ( ), may not be used in the latter

case,)
R (Sce Section D, to follow)

C. The Two Auxiliary Entries and Their Arguments

. . CALL PLTAPE (NTAPE)

This entry is used, pribr to PL'O"I‘ 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 output is to take place
(7, 9, or 11). The output tape number remains as set by this entry until PLTAPE is
called again with a different value for NTAPE. ’ )

CALL OMIT (NARG)

This entry causes certain portions of the graph to be. del‘etet_l. It is taken prior to the
entry PLOT 4. The seitings for NARG are tabulated below.

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

are not printed

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

4 The compleie 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

T Combires the effect of NARG =1
NARG = 2, and NARG =4
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D. Error Condilions

If arguments are incompatible with certain restrictions, then the message

PLOT 1, or
IMPROPER ARGUMENT { PLOT 2,
etc.

is printed, thus indicating the entry where the improper entry appears. If such errors
occur in PLOT 1 or PLOT 2, subsequent entries_into P_LOT 3 and PLOT 4 are deleted

with no further comment. “The argument restrictions are

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

NSBV *NVL = 119
XMAX > XMIN -
YMAX > YMIN

. BCD must be a single left-adjusted Hollerith character
If the user attempts to 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),
the comment
NO PREVIOUS PLOT 2
“'riil be printed.
If the arithmetic stiltement_(rather than the (‘I’A‘ALI; statement) is used for the four main

entries, then the usér may take appropriate action in the case of such errors as would
lead to the printouts described above. An error in the arguments, or one due lo the
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unsuccessiul completion of an earlier entry, will cause a + 1.0, + 2.0, +3.0, or

_ +4.0 to be loaded incell R for entries PLOT 1, PLOT 2, PLOT 3, or PLOT 4,
respectively. Cell R contains + 0.0:if no error ;:ondition arises. The user simply
tests R following each attempt to enter the subroutine via PLOT 1, PLOT 2, PLOT 3,
or PLOT 4. ) ‘

If 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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YEB

WRITE FOR EACH NUMD REFERENCE NUMBER

QUANTITIES BRANCHED UPON

NUMD NUMBER, DEVELOPMENT COST, SUSTAINING COST,
TYPE OF COST, FIRST AND LAST AVAILABLE YEAR, DEV.
START DATE, DEV. DURATION
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WAS STAGE I {YES| po .y oo e DETERMINE TAM = MAXIMUM ALLOWABLE DETERMINE ACTUAL TA TIME

USED IN LAST f—sm] 1ITTALEE TURN-AROUND-TIME IN DAYS FOR EACH  |-e={ IN DAYS FOR STAGE I IN EACH

SOLUTION? = -\ 7 YEAR STAGE 118 USED - | YEAR INCLUDING "LEARNING
s = EFFECTS"

) N TAA = GROUND TA TIME

L
NU@) = -MAX (2, -PREVIOUS TE AMT =

VALUE OF NU - 1) , Eﬁfgj‘&f MISSION
TA TIME FOR EACH
YEAR

TAA = TAA + .6 + AMT

IS4
REQUIRED BY
LIFETIME > #

REQUIRED BY
TA TIME?

YES

| Yes
i

l - TAA
TOTAL LAU Q = - |22 4 00 +

%D
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8%-0.

I

t ! '
FOR EACH LAUNCH TE
RITIALIZE CALCULATE DIiSTRIBUTE LAUNCH
%0 m= VEHICLE ASSOCIATED VEHICLE AND PAYLOAD
NSTRRC = 100 NLVE CLEAR L1 LAUNCH | o WITH PROGRAM L RECURRING COST FOR
NYRSRC = 0 =0 RECUR VERICLE \ gékguxk‘\r.'rcﬁx START EACH ASSOCIATED ~
- LAUNCH

JNDATE = 100 S S8TART YEAR DISTRIDUTION U

RECUR (I, L) = ZALPI (I, IL¥) ¢ RCST + RDIST (L, D « REPL
{NOTE: 1~ YEAR I} -

: ; NOTE: ALL COSTS -~
BEFORE REFERENCE
YEAR TREF ARE

LUMPED WNTO 18T

YEAR (TREF)

A

3:,%,&’@; E NO " wSTAT = 00R
FOR RECUR (1, L) SKIP
YES
CALCULATE
NYRSRC L
NSTRRC
LNDATE :

A

HAVE ALL LAUNCH
NC | VEHICLES ASSOCIATED |.
WITH PROGRAM L

C— BEEN CONSIDERED?

YEt

NETRRC = 0 - , . .
NOTE: NSTRRC = NYNSRC = 0 FOR PROGRAMS HAVING NO ASSOCIATED LAUNCH VEHICLE
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12

6%-0

SI4IHS INILOOYANS

[ ?ngEMENT COMPUTED GO TO INCREMENT
oD - DEVELOPMENT CALL
lopD = | GO TO @" START DATE CONSTR
1 [ SmS+1
2 b
3 < -
4 d DECREMENT
& ¢ @-- DEV. START
& -1 DATES=58-1
1 [ 4
RESTORE SAVE INCREMENT DEV., A,
(< )=ortorust, pzv, ORIGINAL |-end DURATIONR = R + 1 NLYP
START DATE DATA AND MAKE ASSOCIATED =0
J | CHANGES
) YES
KEEP ORIGINAL
DEV. COST
SUSTADING CALCULATE
DLRATION STRETCHED CALL
AND SUSTAINING § | OCTDEV. CONSTR
COSTS COST
CALCULATE
ACCELERATED
DEV. COST
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DECREMENT START
DATE §= 8§« 1

KEEP INCREMENTED
DEVELOPMENT
DURATIONR =R + 1

AN

RESTORE N PALSE
ORIGINAL w{ NEW R = ORIGINAL

START R AND ~ ACCL

DATE - c

DECREMENT
DEVELOPMENT
DURATION
R=R-1

INCREMENT START
DATE §=S+1
KEEP DECREMENTED

RESTORE ORIGINAL

VALUES — NO ALLOWABLE

15

| DEVELOPMENT DURATION E

MYFLAG

CHANGES RESULTED IN = ()

RMS DECREASE
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18-D

CALL CONSTR

CHECK IF INPUT DATA

SETUP DEV. COBT
NO | CONSTRAINTS ON

MEETS PROGRAM
CONSTRAINTS

CALL
LIST C

CALL
PLOT

| DITIALIZE
YEAR ()
Yo'

DETERMINE HOW MANY .
LAUNCH VEHICLES ARE
USED AND ASSOCIATE

KEW REFERENCE NUMBER
DIRECTLY WITH APPLICABLE
MISSIONS 1

WRITE

(1) LAUNCH VEHICLE NEW REFERENCE
NUMBER
(2) STAGE COMPONEKTS OF LAUNCH

VEHICLE
{3) AVERAGE RECURRING COST FOR THAT,
LAUNCH VEHICLE .
CALL AFRMT

f INITIALIZE MISSION PROGRAMS —-l NCSTR = NCSTR + NCS I
Pr—— (NCS = NUMBER OF
NSCALT SUCH CONSTRAINTS)
YES
INITIALIZE PMAX,] | CHANGE INPUT
PMIN, ACCL, EXT PROGRAM REFERENCE
: NUMBER TO INTERNAL
‘REEERENCE NUMBER
: WRITE
gi‘%% CALL INPUT NUMBER OF CONSTRAINTS

IITLE  NGSTR HAS EXCEEDED $0
LEVEL NPROG
ISTRT  KPROG
IFIN  KODE ‘
MAXITR CS
FIXED, PMAX,
PMiN, ACCL, EXT

BET NOF = 1

iF NO CHANGES CNTRVL = *

ALLOWED IN OVER SMOOTHING

PROGRAM INTERVAL

NO YES
ouT = | YES ~RCETR NO STORE INITIAL
nLsE NCS = 0 FINIH VALUES OF --l CALL REVLUS I—-
INPUT VARIABLES

{IVEH} TO A FORMAT (VNAM)

CONVERT LAUNCH VEHICLE NEW
REFERENCE RUMEER IN I FORMAT

SHILOWS INILNOYdNS
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. 1 . , ,
12 SKIP » FALSE BEYORE L\ - e
, .
o INTTIALIZE COMPUTE AND PRINTOUT
TTERATION INCREMENT INITIALIZE INFATE DATA K5 CHANGED FOR THIS FROGRAM OR | TES 2 FALSL] b EVELOPMENT, SUSTADILSG
Laor TER IPRNT HAVE BEEN MADE =1 IS TNIS 15T PROGAAN O[] TOTAL=# AND HECURRING DATA BY
EXIP » TRUL GTHERWISE PRINTOUT DESIAEDY Weo ] PROGRAM AND TOTALS
K 1 - uE
. o
= T - ~ = L

SAVEX = RMS CALL PLOT 3 DETERMINE AVERAGE

VALUE AT CALCULATE RMs CALL PLOT 3 (ASTR} . (ZERQ) SPENDIRS OVER PERIOD

PEGDMDNG BETWEEN DES(RED ACTUAL LEVEL OF DESINED LEVEL LF - 15+ 1 AND SET AS

OF EACH AYD ACTUAL LEVELS SPENDING BY YEAR OF BPERDING DESIAED LEVEL OF .

TION BY YEAR BPENIXNG

.

“uo)) SHIOWS ANILAONdNS
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@ FALSH
b

RMS 1 = RMS

TRUE

PRINTQUT RMS

. VALUE, SMOOTHING CALL
T DA INTERVAL AND PLOT 4
ITERATION NUMBER
16
WHITE
FINAL CASE
WRITE
LAUNCH VEHICLE
RATE BY YEAR
t ix\
WRITE xo] B FIRAL
INPUT ASSIGRMENT RMS < INITIAL
1S OPTIMUM SMOOTHED _BMS - 0.47
SOLUTION
l HAVE ANY INPUT
RETURN NCSTR = FINISH = | NO} vARTABLES TO
TO MASTER NCSTR - wea [™ ] MITR + 11 assicN REEN
CHANGED?
YES
FINISH =
FINISH + 1

A

IS PRESENT

AMS < BEMS

VALUE AT BEGINNING
OF THIS PROGRAM
CHANGE ?

WRITE

MAXITR
EXCEEDED

YES

SAVER =
RMS VALUE
AT END OF
EACH
ITERATION

A

HAVE ALL

A&ma

KO

CALL

DOES RM3 VALUE AT
END OF ITERATION =
RMS VALUE AT BEGINNING
QF ITERATION ?

PROGRAMS [N¥O
BEEN
EXAMINED?

4

oydaas

(*1m0D) SHILOWS ANILA!

-
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TFLAG = 1 DS

YES

DETFERMINE THE MAXIMUM
FEASIBLE NUMBER OF LAUNCNES
BY YEAR AND LAUNCH SITE FOR
g;\\gl STAGE AND INTEGRATION

ADD INITIAL PURCHASE PRICE
OF REUSABLE UNITS TG DEVELOP-

o] BATCHING OVER NBY(D)

MAKE ADJIUSTMENT I'OR

MENT COST DS tF APPLICABLE -~ YEARS FORt EACH STAGE
FOR EACH STAGE 1,
IF NU(I) < 0, DETERMINE VEIOCLE AECURRING
CALL REUSEL COSTS BY YEAR AND LAUNCH BITF

|

IF FIRST ITERATION, READ
AND PRINTOUT REUSADLE .
DATA UNTIL BLANK CARD

!

BY SUMMING ALL ASSOCIATED

COMPONENT RECURRING COSTS

MODIFIED BY INPUT LEARNING
FACTOR

‘ ¢

LAUNCHES BY YEAR AND LAUNCH

TION PAIR BASED ON OPTIMUM
ASSIGNMENT FOUND IN CHOOZ

. SITE FOR EACH STAGE AND INTEGRA-

1F NO LEARNING

YEB

OR
4 MN"' 1OR3

NO

FOR EACH BTAGE, I3

NUMBER OF LAUNCHES NO

DETERMINE ACTUAL NUMBER OF .

~

DETERMINE NUMBER OF
HARDWARE URITS REQUIRED

BY YEAR FOR ALL LAUNCH SITES

YES .

18 BTAGE USED RO
IN LABT SOLUTION?Y

RESTORE MAXIMUM
FEASIBLE VALUE FOR
NUMBER OF HARDWARE
UNITS REQUIRED BY YEAR

YES .

BY YEAR AND LAUNCH
BITE = NUMBER USED
AS INPUT TO LAST
ITERATION?

AND
HAS REUSABLE DATA
BEEN INPUT

YES

WRITE

THE OPTIMUM SOLUTION
' HAB BEER DETERMINED % .,

IFLAG = 3

- 1o .

WRITE EXCEEDED NUMBER OF ITERATIORS

»

TIANDLS INILNOHENS
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WK) =
WIE)

+ D{K)

= TOTAL
COST IN
YEAR K

: INITIALIZE
INITIALIZE PROGRAM LOOP FLAG = 0 TIME LOOP INITIALIZE
IS =0 INCREMENT T = 1,0 INCREMENT F=0
VIC » 0 PROGRAM AYRE=«R + 1.0
NUMBER
T - § + TREF
X = —Xvws .
_ CURRENT YEAR - START DEVELOPMENT YEAR
EVE ENT DURATION # 1
PROGRAM DEVELOPMENT | YES
HAS NOT STARTED
' ¥O
PROGRAM
YES, | pEvELOPMENT
IS OVER
RO
F = DEVELOPMENT
COST SPENT IN
YEAR T USING 3 ‘
DISTRIBUTION
: CALCULATE
VARIANCE
VICK)
YES
DK) = F Fwi+ F=F+ F=F+
= PROGRAM SPECIAL | Mo RECURRING | _NONYRSRC SUSTAINING | NO
COST FOR FIXED COSTS COSTS FOR =0 COSTS FOR
YEAR K FOR YEAR T YEART YEAR T
} VICK) vES VICK) VICK) YES

#

SILSOJ.L ANLLNOHHNS
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o

J5 = MAXO (J5, K}

FOR EACH YEAR,
CALCULATE
STATISTICAL
PARAMETERS
ASSOCIATED
WITH TOTAL
COST

NO

/l:s

HAVE ALL
NO| proGRAMS

CALCULATE TOTAL COSTS
FOR EACH YEAR  °
= TOTAL = W + FIXED
= T PROGRAM COSTS
+ FIXED COSTS

BEEN
CONSIDERED?

’.

P

TRUE

WRITE

PROGRAM
NUMBER,
NAME, TOTAL
PROGRAM
COSTS BY
YEAR

NO

YES °

HAVE ALL LAURCH
VEHICLES ASSOCIATED
WITH THIS PROGRAM

| |

CALCULATE NUMBER
OF LAUNCHES/YEAR
FOR THIS PROGRAM
FOR EACH ASSOCIATED
LAUNCH VEHICLE

= XLV 5UM

BEEN CONSIDERED ?

i e

WRITE

LAUNCH VEHICLE
REFERENRCE
| NUMBER BELOW

" § PROGRAM COST
FOR YEAR IN WHICH
LAUNCH QCCURS

(*woD) SLSOOL ANILAOYLNS
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COUNT NUMBER OF
EACIH VEHICLE USED

-BY YEAR AND TEST

RANGE

VEHICLE

" LOOP

VITR 3.8 ™

\

INCREMENT
VEHICLE
NUMBER

!

NO

HAVE
ALL

BEEN

CONSIDERED ?

DETERMINE TOTAL
RECURRING COST FOR
EACH VEHICLE OVER
ENTIRE MISSION PLAN

DETERMINE
TOTAL NUMBER
»{ OF VEHICLES USED

RCOST @ = * VYTR @,

*RECUR (I, J, K}

OVER ENTIRE MISSION
PLAN FOR EACH
VEHICLE

TVEH = T VYIR @, D}

DETERMINE "AVERAGE" RECURRING
COST FOR EACH VEHICLE

OHHAA ENILNOWLNS



Appendix D
PROGRAM LISTING

D.1 DESCRIPTION

A compile-and-save Fortran listing of each major subroutine in the optimal assignment/
budget smoocthing program is included in this section. Siorage 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 B. Comment cards describing the logical function of each sub-
section and defining any variables whose names are not mnemonic are liberally distri-
buted throughout the deck so that new users may readily become familiar with the
programs.

Subroutines INPUT and PLOT are stored for general NASA use. Therefore, no listing
is included here; however, a description of each is provided'in Appendix C for com-
pleteness. Subroutines AFRMT and PACK are written in 360 assembler language, so
the listings are provided in that language.

Labeled common blocks were used for storage whenever possible to avoid long argument
lists for each subroutine. These blocks are found at the beginning of each listing. Sub-
routine ASIGNS ligsts all subroutines in which each common block appears. The block
labeled SCRACH stores vavriables only required in that subroutine or related sub-
routines, so the same storage locations may be used for storing new variables in the
next subroutine. All other labeled common blocks contain vai'iables used in several

subroutines.

The listings are presented in alphabetical order according to subroutine name for easy

reference.



D.2 COMPILE-AND-SAVE LISTING .

The compile-and-save listing follows.

EXTERNAL SYMBOL DICTIONARY
S5YMBOL TYPE ID ADDR LENGTH LD [0

AFRMT S 01 000000 0QO04D

LC URJECT CODE ADDRY ADDRZ  STMT SOURCE STATEHENT

000000 1 AFRMY CSECT
000000 2 USING =*,15 REG 15 FOR BASE
000000 5020 DOIC oo01cC 3 57 2+2810,13) SAVE REG 2
000004 9812 1000 00000 4 LM 1,2,0(1) LOAD ADDRESSES DF ARGS TD REGS 1~2
000008 5810 1000 Gooco 5 L 1:,00041) DATA TO REG 1
Q0000C 4E1D FO38 00038 & cvD 1+ WORK CONVERT TD DEC IMAL
000010 F332 20600 FO3D 00000 0003D T UNPK 014425 WORK45(3) UNPACK 4 DIGITS
000016 96F0 2003 00003 L] o1 3(2),XFO* INSERT ZONES
00001A 4110 0004 o004 9 LA 144
00001E 95F0 2000 00000 10 LOOP CLI 0{2},C'0° SCAN OUT LEADING ZEROS
000022 4770 FO32 00032 11 BNE RETURN
ao0026 9240 2000 00000 12 HV] 0{2),Cr INSERT BLANK
000024 4120 2001 00001 13 LA 2911042} BUMP POINTER
00002E 4610 FOlE O001E 14 BCT 1,L00p LIMIT TO 4 CHARACTERS
000032 5820 DolC 0Qol1cC 15 RETURN L 2+2810,13) RESTORE REG 2
000036 O7FE 16 B8R 14 RETURN
000038 17 MORK 22 o
1:) END


http:2.2810.13

SyMe0L LEN VALUE DEFN
AFRMT Q00CG1 000000 0001
LopP 00004 O000LIE 0O10
RETURN Q004 000032 0015
WORK Qo008 Qo003 0017

HO STATEMENTS FLAGGED

32 PRINTED LINES

CRDSS-REFERENCE

REFERENCES

0014
0011
0005 0007

IN THIS ASSEMBLY

E88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL
VARIABLE OPTIONS USED = SYIZE={126976+24576)

1EWDOOD
#xMOXOZAT

NAME MOXDZATLR)

N REPLACED IN DATA SET

DEFAULT OPTION{S) USED



FORTRAN 1V G LEVEL 1, MOD 4

0001

0002
00032
o004
0005

0006

0007

Qo8

0009

0010

2 X ExNuletaNuRal

ASTGNS | - DATE = 71084 15/15/24
SUBROUTINE ASIGNS . - ° - - -

THIS PROGRAM GENERATES THE LEAST CUST ASSIGNMENT OF LAUNCH
VEHICLFS T SPACE MISSIONS. A BRANCH AND BOUND TECHNIQUE IS USED
TN REDUCE THE COMBINATORIAL COMPLEXITY OF THE PROBLEM. SEVERAL BRANCHE
ARE CREATED AT EACH NODE. ONE OF THE BRANCHES EXCLUDES THE NEXT

* COST AND THE OTHERS ASSUME EXPENDITURE OF A NON-RECURRING COST
WITH 1-2 YEARS OF SUSTANING COST ADDED AT EACH NODE.
PENALTY FUNCTIONS ARE USED TO SHARPEN THE LOWER BOUND.

€ ****TH1S VERSION USES RATE EFFECTS IN RECURRING COSTS#*xx%

c

[a BN sl

C*&+£2TH]S . VERSTON INCORPORATES PAD COSTS AND REUSABLE PARAMETERS*%kx%%

DOUBLE PRECISION NAME
REAL NPERPD
LOGICAL EXTsACCL
INTEGER*2Z YDPL sNSYRyNSFX ¢ NRFXyNYRSST yNSTRF Xy NPROG ¢ KPROG ¢ KODE o
1 NYRSFX;KUDEM, KODESP ; NU; NBY y MODE4NOB, FINISH,NSTGy NFHL 4 NFHU,KODS,
2 MAS,LABS,LABF4LARI yLSAyNYSsKODEFsLSToHSTyIST4JSToKSTyVEHNYD,
3 NMULT+NOMREC ¢y IS sMATsLYR2LETT,LYD,HIN, NVS: MRV ,NRP ,NYP . KODEP
& IVEHANTRIPsNPLSsNRR +MR yNPSTGeNPAD 4NPFAM,NFS NP INTL ¢ NPINTU,,MAPS
*5 MAPF MAPE +KOUTLTR,KODEV,NINTYRNTGYTRHAF,MATC

STORAGE FDR TLOST. ASSIGNs AND MASTER AND SHUUTH'DATINS
COMHUN/SAVER/ RFIXD(12:84)
STORAGE FOR DECISN, MATCH, PRINT AND ASSIGN.DATINS
COMMUN/SAVDMP/ NFAMyKFLAGsFAMI 30} yKODEF{ 30}y FMNR{3014FMSUS{30),
TJSTU30) 2 YOF(30) 4 LSA{40) 4 SNRI4A0) S NYSI40) +DINTE40) 4 SINTL{40)},KS5T(40),
2 YRI{40YYDSE40) o ISTIA0) s FHSLSI3042) ¢ SUSLSTA0421,,SINTLSIA0¢2)
3 LSTI30,5)YOPF{30,5},H5T(30,10),YDPS{30,10}
STORAGE FOR ASSIGH, STGNUM, AND REUSE,DATINS, COMPARE
COMMON/ SAVSARS POJI3)eSRI{3¢3)yNULGO} NBYI40) 4NDBLSG) 4RINT(601},
1 PLCINTU40) 2 XLTL4Q) s PLETLAQ)UPPLA0Y 2 TATI401 , TANTIS0) »SRE4043 ),
F MUDF{40¢3)  PLCELD, 3)
STORAGE FOR MASTERASS IGN.DECISN,STGNUM, SHOOTH,AVAIL s MATCH,PRINT CAPABL,
AND DUTPUT AND PDRCSTIZDATINS, COMPARE,TCOSTS
COMMON/SAVELS FINISHoNSTG.NCI.ILY2LABFI303,LABS(40),LABE(40),
1 NFML(#OI-NFHUI#OI'KDDSI40)'ST5I41).STG(4OI,VLR{50)-HPR(50!t
2 RPLM{50},+HAS140,3)y RXD{12,50}
STORAGE FOR MASTER,ASSIGN, SMOOTH,TCOST,0UTPUT,,SHIFT,CONSTR+DATINS
COMMON/SAVZ/EXT+ACCL s KNSTG 9 KNFAMG KNG I KNP s KNMIS ¢ JFLAGy TREFyNCSTRy
1 PMAX:PHMIN, ESTRT, IFIN,MAXITR ,MITR,KODESP(6) 2 TITLES 10} yLEVEL(20),
2 CNTRVL(20),FIXED{20) ,KODEM[S50) 4NSYR{50) 4NSFXI50) 4NAHEL56) .
3 YDPLIS&IaNREXISO) yNYRSST{B4) ¢y NSTREXIB%4) s NYRSFX{84),5US{84),4C (84}

FORTRAN 1V G LEVEL 1.-MOD & . - ASIGNS DATE = 71084 15715424

0011

0012

anl3

0014

0015

ools

0017
0018
0019
Q020
o021
0022
onz3
0024
0025
on2s
coz27
0028-
o029
0030

4 RI84)y S5184),C5(90),NPROGI90) KPROGI{ 90}, KODE(S0)
STORAGE FOR ASSIGN.CHOOZ 4LBOUND,DECISN.PADCSTCAPARL s STGNUMMASTER 4 SHOOTH,
PRINT, REVALU,TCDST, VEHREC 4MATCHI1,DATINS, COMPARE
COMMON/ SAV3/GRUGUESSyLP yNSOL ¢ MSOL NP4 M5, NMIS yNSPRyNPERPDI30}
1 PADI3O)4LTRISO}PLRISO)sRDIST{56,4)4ALPI[4460)
STORAGE FOR ASSIGN,PDCST.CAPABL,DECISN, HATCH,PRINT,STGNUHpDATlRS,CUMPARE
CDHMON/SAV#/ MAF(3043)y MAIC(40,3),
NPAD( 2,601 4NPFAMI 30, 51.NPINTLtan,si,NPINTUtao.S}.
1 NF5{40,4)NPSTG{30,10) yMAPS(30,10) 4MAPF[30,10)MAPT(30+10},
2 PFAMD(30+45,2),PFAMSI30+5+2)+PINTS130,5,2),PSTGDI30410+2),
3. PSTGS(30,10,2)
STORAGE .FOR ASSIGN.CAPABL, AND AVALL,DATINS i
COMMON/SVACAV/ KNV,NOPT,KOGDEP{30} 4RPLO[40) s IVEHA{S0)} +NTRIP{50},
1 NPLS(SO),NRRISO),HEIBO),NVStbul.HRV(&O!,NRP(&O);B[(&O);32{60}'
2 B3160)+B4{60)KODEVISO) 4NYP(2,60),VYM(2,60)
STORAGE FOR MASTER ,CHOOZyASSIGN,STGNUM, PADCST 4 LBOUND,REUSE s YEHREC y
OUTPUTyAVAIL sCAPABL +MATCHy SHOOTH DECISN, PRENT ;DATINS ,COMPARE ,REVALU, TCOSTS
COMMON/ SAVALL/LCK s SLOyRMNEXDy NV 4 NUMD ,MYRS,L2OPT(8) ,NYD( 46} sMAT (46
1)y SUSTI46)4D5146) 4 LYD{46) +YDI456),1S1202),LYRE252),LETTL250),
2  HMINT250),YRLMI250) yVEH{4460) yNONREC{ 120,20} NMULT| 60,501
TEMPORARY STORAGE FOR ASSIGNsCHOOZ,STGNUM,LBOUND,VEHREC yAVAIL»PADCST
DATINS, COMPARE
CBHHONITEHPIVNHI2.250!.lFLAG.Kl.NExT.LOUT.SAVSI#OI.KGUT(4D).
1 NINTYRU40,20) 4NTGYTR{404204,2)14RECURI 60,420,2} .
OVERLAY STORAGE
COMMDN/SCRACH/  IP4IVy16,MO0X(3}, NFX(#).NPFAXIS),LSXIS}.NP[NXLIE)'
1 NPINXUIS).NPSTX(IO).HSXIID!.L!(ZO).PB(SO!,Hlle50.20),DUH(1382).
2 RCOSTI&60) sRXMIS0) + 11 +KNSP¢KLCK, [H,DURM{ 4192)

HNEXD = 0
IFLAG = O
KFLAG = 0
IFIFINISH.GT 1) GUESS = 1,75%GUESS
IFIFINISH.GT. 1} 60 TO 17
KNV = 100
11 N3TG =

0
[
NCE = 0

0
0
1

=
h:]
1
canun

D4

PAGE €0

PAGE O



FORTRAN 1V & LEVEL 1, MOD 4 ASIGNS DATE = T1084 15/15/724 PAGE 0D

C LCX = LEARNING CURVE KODE: = 1 IF HAVE LEARNING CURVE EFFECTS: =0 IF NDNE
ne3l LCK = 0

[
noiz CALL OATINS
[
0033 1F{MYRS.EQ.0) RETURN
0U34 c IFCIM.LT. 0} GO TO 3000
C ®k3SET UP MISSION MATRIX BY YEAR%®*
0035 NM = 0
00356 ‘ 0D 4 I = LsNMIS
043t DO 4 J=1,MYRS
0038 IFIMISNIT,J).EQ.0} GO TO 4
0039 NM = NM + ]
Q&G YRLMINM)I= FLOATIKISN{I,J)}) = pB(I)
0041 LETT(NM)= |
0042 LYRINM) = J
0043 4 CONTINUE
[o
Q044 3000 1IF(GUESS.GT.1.0} GO T4 3005
0045 GUESS = 1.0E15
c
0046 3005 CALL capaLl
c
0047 16 WRITEL652001) NSTGeNVINFAMyNCToNPyNMEIS,MYRS s TLYGUESS +NOPT 4NSOL
1 GRD
0048 IFILCK.EQ.D) GO TO 17
c CALCULATE EXPONENT FOR LEARNING CURVE
0049 ALDOGZ = ALDGI2.)
0050 IF (IG.LT.0) GO TD 8030
Qosl DD 660 1=1+NSTG
go52 00 660 J=1,3
0053 IF (MODE(13J)+EQ.0ANDPLCI{I+J}oGT4a001)
EPLC{I»J} = ALOGIPLCUI,J}}/ALOG2
D54 660 CONTINUE
0055 8030 IF{11.LT.0.0R.NCI.EQ.0) GO TO 17
0056 DO 680 1=14NCI
0057 IF{PLCINT{1).GT..001}
LPLCINT{I) = ALOG(PLCINT{I))/ALOG2
0058 680 CONTINUE
[
0059 17 IF{NUMD.EQ.O} GO TO 305
[ -
FURIRAN 1V G LEVEL 1, MOD & ASIGNS DATE = 71084 157157 2% PAGE 00
Qos0 CALL DECSNI
C
6061 IF(KFLAG.EQ.Y} GO TO 1
. C
0062 305 CALL AVAILI
c N
[
0063 CALL STGNMI
C
0064 GUESSE = GUESS
c
0065 620 CALL CHOOZS
c
0066 IFINEXT.GE.500.,0RGUESS.LT..00k} GO TO 2
c [FLAG = NUMBER OF TIMES CHODZ HAS BEEN CALLED
0067 c IFLAG = TFLAG + 1
0068 CALL STGNMI
C
0069 GUESS = GUESS1
0070 IFUIFLAG.ED.O) GD TO 1
00Tl IFIIFLAG.EQ.100} GO TO 2
0072 GO TO s20
0073 2 MYRS = 100
0074 1 KNSTG = NSTG
0075 KNFAM = NFAM
076 KNCI = RC1
o07? KNP = NP
0078 KLCK = LCK
0079 KNMIS = HMIS
0080 KNV = NV
00B1 KNSP = NSPR
Qogz RETURN
0083 2001 FORMAT (1THINUMBER OF STAGES,8XsI5/19HONUMBER DF VEHICLES.6X+15/
1 19HONUMBER OF FAMILIES,6XsI5/28HONUNBER OF INTEGRATION COSTS.12/
X 24HONUMBER OF PAD COMPLEXES:4X,12/
2 19HONUMBER OF MISSIONS,&Xs15/16HONUMBER DF YEARS,9X.15/
3 17HDLAUNCH BASE YEAR8X,15/15HOTOTAL ESTIMATE,F17.2/14HO0OPTION N
4LUMBER 11%» 15/ 20HONUMBER OF SOLUTEIONS+5X+15/ LTHOINFLATION FAG
S5TORy12XsFle3)
0084 END -



http:IF(NEXT.GE.500.OR.GUESS.LT
http:MODE(IJ).EO.O.ANO.PLCII.JI.GT

FORTRAN IV G LEYEL L, MOD o

<

ASIGN3 DATE = 71084

TOTAL MEMORY REQUIREMENTS 0008BA BYTES

F38-LEVEL LINKAGE EDITOR DPTIONS SPECIFIED LIST.NCAL.MAP *

1EWGO00
1EWO461
[EWOa6]
1EWD461
1EMO4R1
1EXO461
TEWO461
TEHO461
IEW0461

VARIABLE OPTIONS USED — SIZE=(126976,24576)
NAME MOXQZAS{R)

VATINS

.CAPBLE

IBCOM=
DECSNI
AVALLL
STGNMI
CHOOZS
ALOG

CONTROL SECTION

NAME

ASIGNS

SAVER
SAVQHP
SAV3AR
SAVEL
SAV2
SAV3
SAVH
SVACAV
SAVALL
TEMP
SCRACH

ORIGIN

00
BCO
1880
2040
3798
4760
574G
b0CG
9248
9090
D7BO
118C0

ENTRY ADDRESS
TOTAL LENGTH

*xExMOX02AS

LENGTH

8BA
FCO
148C
T A58
FCa
FEO
980
‘3188
B4g
anic
4110
&A60

Q0
18320

NOW REPLACED IN DATA SET

HODULE_ MAP

ENTRY
NAME LOCATION NAME LOCATION

DIAGNOSTIC MESSAGE DIRECTORY

15715/ 2%

NAME

DEFAULT OPTIONIS) USED

LOCATION

IEND46]1 WARNING - SYMBOL PRINTED IS AN UNRESOLVED EXTERNAL éEFERéNCE‘ NCAL ‘WAS SPECIFIED.

D-6

PAGE 00

NAME



(17} 057360 FORTRAN H : ... » DATE T1.084/15.16a42

COMPILER OPTIONS — NAME= MAIN,OPT=02,L1INECNT=44,S0URCE,BCD,NOLISTNODECK +L GAL ¢yNOMAP ,NOEDIT 4 104NO
1SN 0002 SUBROUT INE AVAILIL

C xax ADD AVAILABIELITY TD VEHICLE CAPABILITY MATRI Xkkx
158 0003 REAL NFERPD
15N 0004 INTEGER®*2 NVS MRV 4NRP yNYP,KODEP IVEHA NTRIP,NPLSNRR MR sKODEV,

1 FINISHyNSTGyNFMLyNFHU,KODSyMASyLABSy LABF+LABI oVEH, NMULT ,NONREC»
2 NYDyI1S+MAT LYR¢LETT4LYD,MIN,LTR
ISN 0005 COMMON/SAVELS FINISHNSTGsNCT»ILY,LABF(30) ,LABS(401+LABI(40}y
1 NFHL{40) NFMUL40),KODS[40) ¢STS(4L1) ,5TGL40) ,VLRISG) 4WPR{50) ¢+
2 RPLMISO)«MAS(40.31, RXDI12+50)

ISN 0006 COMHON/SAV3/GRO4GUESS +LP yNSOL yMSDL, NP 4MOS 4 NM]1 S 4NSPRyNPERPO (201}
) 1 PADI30) 3 LTRIS0)3PLRISA) s RDISTI5654) s ALPI(4,60) -
IS5N GouY COMMON/SVACAV/ KNV 4NOPT 4 KODEP{30),RPLOI4D ), IVEHA(S0) 4NTREP(50),

1 NPLSIS50),NRR{S50)+MRIS50},NVS{60) ¢MRY{ &0} +NRPIG0)yBLI6D) 4B2160},
2 B31601+B4lL0TKODEVIAD) NYPIZ2460),VRIZ460)
ISN 0OoUs COHHOMN/ SAVALL/LCK y SLOs NMy NEXDy BV, NUHD HYRS , L 2ZOPT 1 8) s NYDI4G6) , MAT 146
1) +5UST46) +DS 146} 4 LYDUILE) 1 YDI46) 1 150302) +LYRIZ252),LETTI250)
2 MINE250),YRLMI250) ¢ VEH[ %4 60) 4NONREC{ 120, 20) 4NMULT(60+50)

ISN 0009 COMMONZTEMP/ VNMI245250), IFLAG,LZI&60) ,DUNK{3403)
c
1SN 0010 . DO 39 J = L4NM
ISN QD11 KO = LYR{J)
15N 0012 L = LETT{J}
ISN 0013 . DD 35 T = 1.NV
ISH 0014 Lzt = o
15N 0015 IFLITEMIVME{L, 1)4Ly1).EQ.0) GO TO 35
ISN 0017 K= 1
. ISN QD18 IFILTRIL)LEQ.2) K = 1 & NV
1SN 0020 00 36 M = 1,20
15N Q021 IF(NDNREC(X,M).EQ.0) GO TO 37
ISN 0023 ND = NONREC{K,M)
ISN 0024 TIFIX0.LT.NYRING)Y GO TO 35
ISH 0024 TFIKO.GT.LYDINDY)Y GO TD 35
ISN' 0028 36 CONTINUE
1SN 0029 37 L2 = 1
15N Q030 35 CONTINUE i
1SN 0031 CALL PACKILZyVNML1sd) oNV- 41}
ISN 0032 39 CONTINUE
¢ NM LESS THAN 136 FOR PRESENT FORMATS
158 0033 284 WRITE {6,40001)
1SN 0034 00 421 1TER = 1,3
IS8 0035 KNM = MIND{ITER*454NM)
1SN 0036 K=18& [ITER — Li%45
ISN 0037 285 WRITE{6,4002)1 ({LETTIJly J = Ko KNM)
ISN 0038 . DO 420 1 = 1,NV¥
ISN 0039 T LASVEHI1,1)
ISN 0040 IB=VEH{ 2, 1)
ISN 0041 IC=VEMIA,1)
ISN 0042 1D=VEHI 4, 1)
ISN 0043 ‘00 286 J = K.KNM
SN "0044 L = J=KE1
ISN Q045 286 LZIL) = ITEMIVNMI14J}4] 41)
ISN Q046 - HRlTEIé.«lOD!I'STG{IAI,STGIIB).STGIIC).STGIIDI.(LZIJI; J=lsl)
1SN 0047 420 CONTINUE
ISN 0048 IFINMLLE.KNM) RETURN
ISN 0050 N IFIITER.EQ.1) WRITEL6,4001) -
1SN 0052 IFIITER.ED.2) WRITE(&,4003)
ISN 0054 421 CONTINUE
ISN 0055 RETURN ’ .
ISN 0056 4000 FORMAT (1H1434X%,51HV EH I CLE/M I S5S5STON CAPABILTI

1 T ¥/746X430H{1 = PDSSIBLE, DO = IMPOSSIBLE)/1HO43X,10(2H]1 1,
2 10{2H2 )41012H3 }4+61{2H4 )/18H VEHICLE /7 MISSION,9Xs4{20HL 2 3 4
35 67T 8 90 1s9H1 2 3 4 5//)

1SN 0057 4001 FORMAT{1IHO/ 1HO+26X341{2H4 ),1002H5 ),10[2H6 1410(2H7 )410(2H8 ),
;g 2H3 /18H VEHITLE / MISSION,9Xy9H6 7 8 9 0,4(20H 1 2345678
0141
[SN 0058 4002 FORMAT (1HO,7X,14HMISSION NUMBER, 4X44512)
15N D059 4003 FORMAT{1HO/ 1HO+44X¢36(2H1 )}/ 27X+912H9 ile(EHD }o1042HL 1y

1 X0{2HZ V,502H3 }/

2 18H VEHICLE / MISSION, 9X.4(20H1 2 34 56 78 9 0 )r

3 9H1 2 3 &4 5//0) !
1SN 0060 4100 FORMAT (1H +I1241X140A4,1X),y 2X, 4512)
ISN 006l END

xsseek END OF COMPILATION #%szex


http:IF(NONREC(K,MhEQ.0I
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FBB~LFVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL

1EHW 0000

1EWOa61 1
IEWO461 P
1EW046) I

VARIABLE OPTIONS USED —~ SIZE={126976,24576)

MAME KOXO02AL(R)

TEM
ACK
BCOM=

CONTROL SECTION

NAME -

AVAILI
SAVE1
SAV3
SVACAV
SAVALL
TEMP

2E8
2F0
2F8
300
308
240

ENTRY ADDRESS

CROSS REFERENCE TABLE

ENTRY
ORIGIN LENGTH NAME  LOCATION NAME  LOCATION NAME
00 718
T8 Eca
16E0 980
2060 B4E
2848  3ALC
55€8 4110
LOCATION REFERS TO SYMBOL 1IN CONTROL SECTION LOCATION REFERS ‘TO SYMBOL
SAVEL SAVEL 2eC SAV3
SVACAV SVACAV 2F4 SAVALL
“SAVALL SAVALL 2FC TEMP
TTER SUNRESOLVED 304 PACK
18COM= SUNRESOLVED 2 TEMD
SAVALL SAVALL
00
A&DS

TOTAL LENGTH

wxxeMOX02AL

NOW REPLACED IN DATA SET

DIAGNDSTIC MESSAGE DIRECTORY

DEFAULT OPTIONIS) USED

LOCATIDN NAME

IN CONTROL SECTIDM

5AV3
SAVALL
TEMP

$UNRESOLVED
TEMP

1EWO4561 WARNING = SYMBOL PRINTED 15 AN UNRESDLVED EXTERNAL REFERENCE» NCAL WAS SPECIFIED.

.-

(1mn 0S/380 FORTRAN H DATE  71.084/15.17.53
COMPILER DPTIONS = NAME= MAIN,O0PT=02,LINECNT=44,SOURCE ,BCO,NOL IST,NODECK,LOAD,NOKAP, NDEDIT 4 ID,ND
ISN ono2 SURRNUT IN¢ CAPBLT
C VE&ICLF‘HATA IS INPUT
¢ THE ORIGINAL CAPABILITY MATRIX BETWEEN VEHICLE AND MISSION IS SET LP
- c
ISN 0003 REAL ISPsLENT.NPERPD
ISN 0004 INTEGER®2 LTR,KUDEV,NVS,MRVNRPNYP,KODEP, IVEHA,NTRIP NPLS yNRRY
- 1 MR4NPSTG4NPAD,NPFAM,NFS,NPINTL NPINTU, MAPS,MAPF,MAPT ,FINISH,
2 NSTG.NFML,NFMU,KODSsMASyLABS yLABF,LABI + VEH ,NMUL T ,NONREC s NYD»
3 IS}MAT.LYR.LETT;LYD;MIN,H@F.MA]C
ISN 0005 COMMON/SAVEY/ FINISH NSTG,NCI,ILY,LABF(30),LABS(40)+LABI(4D]),
- 1 NFML(QO).NFHU(ﬁO)'KODS(GO)'STSIQlIrSTG(éO)gVLRISO).HPR(SO}.
2 RPLM{501,MAS{4043}, RXD{12,501}
ISH 000& COMMON/SAV3/GROsGUESS 4 LPyNSOL 4 MSOL 4 NP, MDS5 ;KMI 5 ,NSPRNPERPD (301,
I PAD{30),LTR(50) ,PLRISD} 4RDIST(56441 4ALPI[%4460)
ISN 0007 COMMON/SAVG/ MAF(30,3), MAICI140,3),
® NPAD{ 2,601y NPEAMI30,5)  NPINTLI30,5) ,NPINTUI30,5),
1 NES(40,4},NPSTGI30,10),MARS{30,10),MAPF{20,10),HAPT(30,10),
2 ppnunuao.s.z:,pFAMSI30.5.2).plNTstao,s.za.95150130.10.21.
3 PSTGS(30,10,2)
ISN 0008 CUMMUN/SAVALLILCK.SLU-NN,NEXD,NV.NUMD,HYRS.LZDPTt8!.NYD(#&) MAT (46
13,5USTU46) +D5046) o LYD(46) ,YDT146) 2 1SE1021,LYR[252) ,LETT{250),
2 MIN[250)YRLMI250) ,VEH[ 4, 60) yNONREC(120,20) 4NMULT(60450)
ISN 0009 COMMON/SVACAV/ KNV 4NOPT ,KODEP{30) (RPLOT40) , IVEHA{ 501 yNTRIP{50},
1 NPLSU501,NRRIS0},MRES0) yNVS{60) 4MRV(60) 4NRPEGO)Y yBL{60} 8215600,
2 " B316D)+B4160) KODEVIED) +NYPIZ2,60) VML 2,60)
ISN 0nl10 COMMON/SCRACH/ TPy TV, I1G oNPAX(2) yNEHI4) (NST(41 ), THRT(41}DTANI41),
1 TSLLALI/LENT(41),WTFUL41)MHTING41},1SP141),H2150) 412150,
2 NYPX(2),DUML6369)
c .
15N 0011 IF{IV.1T.0} GO TO 14 )
1SN 0013 DB 21 = 1.80
ISN 0014 ALPL(1.1) = .05
1SN 0015 ALPI(2:1) = ,20
ISN 0016 ALPE(2,1) = ,50
ISN 0047 2 ALPI{4,1) = .25
1SN 0018 14 DO 281 J = 1s61
1SN 0019 TFUIV.LT.0.AND.J.GT KNV} RETURN
15K 0021 IF(IV.LT.0.AND,IG.LT.0) GO TO 27
1SN 0023 IFUIV.LT.O0) GG TO 15
ISN 0025 READ[5,106) (NEH{I}, I=1,6),B1{J),B2{J)}5B31J),BA(J),KOV
15N 0026 IF(KOV.EQ.0) GO TO 5002
ISN 0028 KODEVIJ) = KOV
D-8

o<


http:71.084/15.17.53

ISN
15N
ISN
ISN
isSN
15N
I5N
1SN
ISN
I5SN
ISN
15N
ISN
I5N
FSN
15N
ISN
15N
ISN
1SN
1SN
15N
ISN
1SN
18N
L
ISN
TSN
ISN
1SN
ISN
15N
I5N
1SN
ISN
15N
ISN
ISN
1SN
15N
I3N
ISN

ISN
ISk
I5H
TSN
ISN
ISN
I5H
TSN
ISH
TSN
15N
ISH
1SN
15N
ISN
15N
I5N
ISH
15N
15N
ISN
15N
1SN
15N
1SN

ISN
1SN
I5N

ISN
I5H

I5H
1SN
1SN
iSN
ISKR
ISN
I5N
ISM

0029
0030
003l
nnaiz
UKX]
0034
103s
D036
D037
0038
an4ag
0041
ona2
Q044
0045
0046t
0048
0049

0050 .

0051
0052-
0054
0055
o0s7
0058
0060
0061
cos2
0063
0064
0065
0066
0067
0068
0069
0070
0071
0073
0075
0076
0077
0079

0080
0082
(o083
0084
0086
nogy
0089
Q090
0091
0093
0095
0096
0098
0100
0jlo2
0104
0l0&
0108
0109

0110.

0111
0112
o113
Oll4
0ils

0117
o118
6119

0120
0lz2

0123
0125
0126
o127
0128
0129
0130

n1a

la

15

25
26
27

9009
9008
9007

21

DO 16 K = 1.4

VEHIK,J) = NEHIK) - .
READIS108) NSXeMVXsNPXy (NPAXUE), 12142} 4{NYPX(I), .Ix142}, JKEY
DO 1T 1 = |y2 - ,

NPADUI2J) = NPAX(I)

NYPLL,J) = HYPX(I)

NVSLJ) = NSX

MRVIJ} = MVX

NRP{J) = NPX

IF {JKEY.EQ,0) GO TO 15

RFAD (541141 (ALPI(I+J)eI=Le4)

DO 26 1 = 144 ) )
IF{VEH{I,J}.EQ.0) GO TO 27

DO 25 K = 1,NSTG

TFIVEHU 1,4} ,NELKODSIK)) GO TO 25

VEH{I+J) =K

G0 Ta 26

CONT INUE

CONTINUE

NV = :
IFUIV,LT.CuaND.{IPLLT.0.0R. NP.EQ.0)) GO TO 9007
00 9008 I = 1,2

1F (NPADtI,J).EQ.0) GO TG 9008

DO 9009 K = 14+NP N

IF (NPADII,J).NE.KUDEPIK}) GO TD 5009

NPADII+d) = K

G0 TQ 9008
CONTINUE

CONT INUE

€1 = Bl1LY)
£2 = 8200}
£3 = g3ty
C4 = PB4id)

DO 23 I=1,NMIS

NMULTIds1) = 1

LZ{I) = 1

IF (IVEHA(I}.EQ.0) GO TO 21

IF [IVEHALT) .NE.KODEV(J}) 6O TO 8024
GO TO 28

VEX=VLRIII-25573,

IFIVLX.GE.C4—«01) GO TO 8024

HP=EXPICI-C2#VLX~C3/{ Ca-VLX})

22
23

- at - - ———

IFIRPLMIT}.LT.1.0) GO Yo 23
00 22 JJ = 1+%
JJI = 5egd

SIFIVERTSLN) +J1.EQ.0) GO TO 22

LL = VEH{JJIJ 45}

IFIRPLO(LL).LT..001} GO TO BO24

G0 70 23

CONTINUE

TF{HP,.GE.MPR(I)} GO TO 24

IFINP.LE. .00 .0R.KPRIT)/WP,GE.10C,) G0 TO 8024

. NMULTOG4I) = INTIWPR{I}/WP & .99)

24

8023

8024
28

281

99
5002

IF{NMULTIJ, I} GT.NTRIPII)} GO TO BO2%
IF (NOPT.NE.3) GO TO 28
IFINPLS(1}4EQ.0) GO TO 8023

IFINPLST ) JNEJNVS{JY) GO TO 8024

IF {NRRUIV.GT.NRP[J)]) GO TO BO24

IF (MR{TI}.EQ.0.OR,MRV{J).EQ.1) GD TD 28
LZIi}) = O

CONTINUE

CALL PACKULZyVMI1yJ),NMIS,1)

CONTINUE

HRITE{6+113)

RETURN

IFINOPT . NE.2] RETURN

WRITEIG64111)

c CARDS MUST BE IN SAME ODRDER AS INPUT STAGE CARDS
C ALL STAGES 'NOT TD BE USED IN MATCHING SCREEN MUST BE AT.END OF DATA SET

3¢
31
5004
5005

106
na

NTG = NSTG & 1
DD 20 I = -1,NTG
READIS o109} JoNSTII) oy THRTUI)oDTAK{ I} 4 TSLET)LLENTLT) o WTFULT},

1 HWTIN[I}.ISPIHY

IF1J.EQ.G). GO 70 31 . .
WRITELS4122) 1,NSTIT) pTHRTT) sDEAMET) 4 TSLOTT4LENTET) yMTFULT ) 4NTIN

1{I,15PL1}

IFUJ.NEL.KODSIL)) G0 TC 5005
CONTINUE

CALL MATEL

RETURN

HRITEI 6,110

RETURN

FORMAT (AT12+4E13.6418X,121}
EODNATIRY-RT2.4TA_RAY-T11. &


http:IF(NOPT.NE.23
http:IF(WP.LE
http:IF(RPLO(LL).LT

shEREE

I5M 0132
15N 0133
ISN 0134

1SN 0135
15N 0136
ISN 0137
1SN 0138

FBB-LEVE

109 FORMAT(J44+1547F10.0)

110 FORMAT{27HOSTAGE CARDS IN WRONG ORDER}

111 FORMAT{1HI+BH 5TG NST,9X 4HTHRT ¢ Xy AHDLAM, 9X 4 4H TSLp?XoﬁHLENT'QX'
1 HGHHTFUs9X s 4HNTIN: 10X 3HISP//)

112 FORMATU1HO+2I4,7F13.2}

113 FORMATY (2BHOMORE THAN 60 VEHICLES INPUT}

114 FORMAT {3X,4F5.2)
END

END OF COMPILATION *axskx

L LINKAGE EDITOR OPTIONS SPECIFIED LIST.XREF,MAP.NCAL ) -
VARIABLE DPTIONS USED - SlZE=(126976,24576) DEFAULT OPTION{S) USED

1EWO000 NAME MOX02CI(R}) . ] . . .
IEM0461 PACK R - .
1ENO461 MATEI
1EW0461  EXP
1EW0461 IBCUM=
CROSS REFERENCE TFABLE
CONTRDL SECTION ENTRY
NAME ORIGIN LENGTH NAME  LOCATION NAME LOCATION NAME  LOCATION RAME
CAPBLI 00 B30
SAVEL 830 FC4
SAV3 1AF8 980
SAVA 2478 3188
SAVALL 5600 3A1C
SVACAY 9020 B48
SCRACH 9868 6460
LOCATION REFERS TO SYMBOL 1IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION
220 SAVE1 SAVEL 224 . °  Sav3 SAV3
228 SAV4 SAVS 22¢ SAVS SAV4
230 5AV4 SAVS : 234 SAVALL SAVALL
238 SAVALL SAvVALL . 23c SVACAV . SVACAV
240 _ SCRACH -,  SCRACH B 244 : PACK SUNRESOLVED
248 * 7 MATEI T SUNRESOLVED et ! 24C EXP SUNRESOLVED
250 1BCOM= SUNRESDLVED 140 SCRACM SCRACH
148 SAV3 SAV3 )
ENTRY ADDRESS 0o
TOTAL LENGTH 105C8 T

232UNOX02C ] NCW REPLACED IN DATA SET

D-10

DIAGNDSTIC MESSAGE DIRECTORY




FORTRAN 1V G LEVE% 1+ MOD & CHODBIS DATE = 71085 14/55/29 PAGE 00

0col SUBROUTINE CHOOZS R

€ DETERMINE OPTIMUM VEHICLE TO MISSION ASSIGNMENT -

c B
0002 INTEGER®Z KNUTyLTR s VEHsNMULT yNONRECyNYDy ISyMAT ) LYRLLETT s LYD#MIN,

1 HMINDPTyMORE +RSAVE sNADD, NX,NEINTYR.NTGYTR
0003 .REAL NPERPD
. C
0004 COMMON/ SAVE/GROTGUESS y LPNSOL, HS0L ;NP MOS ,NMES ,NSPR,NPERPD (3D},
. 1 PADL30) 4 LTR{50),PLRISO}yROISTIS6+4) 4 ALPI[4,460)

0003 COMMON/SAVALL /LCK s SLOyNMNEXD ¢ NV 4 NUMD 4 MYRS LLZOPT(B) 4NYD( 461 4MAT (46

1),SUST(461,Dst«a).LVD|45).YD(&&I.IS(IOZI.LYRIZSZ!.LETTI25D!'
2 MIN{?50%,YRLM{250) ,YEHI4;60) {NDNREC{120,20%,MMULTI60,50)

00nsg CﬂMMUNlVARNCEIKSTAT'VARICQOIvVARFGSOJoVARH{561'FHVARl2v30)r
1 FIVAR{D, 40) yPLVARI3;56) » SVARLS5, 40}

onn T COMMON/TEMP/VNML 2, 25005 TFLAG KT o NEXT,LOUT, SAVS{GOI.KUUTI#O!!
1 NlNTYR{QO.aOI.NTGYTR(QO.20.2!.RECURI60.20.2|

[sL1EE S CHMMUNISCRACH/EKTRA.NADD.NX:HURE(SD)le[4619“(500).“2(500),

1 TDSISOOI.HR1499)'ZKSDOI.CDSTIZ.ZSOD'HINOPTl246,9I'NUDE(S'SOOIr
2 NPUS,S1GSQLY),ETCI9),
&4 NCUST,LB,KX.KZ,NSAVE(IOI,KEEthﬂl.Hzlbol,DUM

c
. C
G4 IFIMYRS.GT,.10) GO TO 2
No10 KI =1
ooll KNEX = HYRS
an1z cn T 7
anl3 2 KI = 2
N0lse KNEX = [HYRS + 11/2
C
C wax INITIALIZE FUNCTIQNS el
onls T NEXT=1
00 ke Nx=1
0017 KPNX = 10
o0lLB NADD = 0 .
o019 NPOS = 0
0020 D3 16 1T = 1¢NUMD
05zl 16 LZI1) = 15
0022 CALL PACKILZ+NODE{1,1);NUMD,%)
0023 DO 17 1 = 148
0024 17 Lz0PTHLY = O
0025 DD 400 T = 1+50
0026 400 MORE([) = O
onzT IFILP.GT.0)} WRITE {464205)
FUngAN IV G LEVEL i, .MOD 4 CHOOZS DATE = 71085 _-14/55/29 PAh? o
c .
C wa FIND W1} = SUM OF COLUMN MINIMUMS OF FIRST CASE ik
0028 Wil=0.0 -
0029 W2i1} = (0.0 "
0030 . Insily = 0.0 -
o031 DO 19 J=1.+NM N
0032 COSTU1+d) = 1.0E30
0a33 COSTL2:J) = 1.0E30
Q034 IY = LYRIEJ]
0035 IF(IY.GT.MYRS} GO TO 325
0036 JX = LETTL{J)
0037 ITR = LTRUJX)
0038 CALL UNPACKIMZ yVNH{1,J) NV 41)
0039 NN 18 1=1.NV
0040 1IFIHZI1}.ED.O) GO 7O 18
o041l X = NMULTIT »JX} "
0042 CX = YRLH{JI*RECUR(I ,IY,]TR}#X
0043 IFICX.GE.CNSTI244)) GO TO 18
0044 FRICX.LY.COSTI1,J)) GO TO 176
o045 COSTI2+:4) = CX
0046 GO TG 18
0047 176 COST{2,J) = COSTIL1,.J)
0048 COSTlled)r = CX
0049 MINEJ) = |
0050 18 CONTINUE
00s1 IFICOST(14J).LT.1,0E25 GO TO 20
6052 325 YRLMUJ}=0.0
o053 MIN[J) = O
0054 COSTL1.JF = 0.0
0055 COSTI2,.0)Y = 0,0
00586 20 W21 = H2{1) + CDST(2,J}
0057 19 Wil) = Wil} + COSTULyd)
o958 TFINUMD.NE.O} GO TO 25
0059 WRITE{6,211) W1}
0060 211 FORMAT(1H1//25H PRDGRAH RECURRING COST =, F12.2)
0061 RETURN
c .
€ PRESET SMALL SUST COSTS TD ZERO SD ALGUhIJHH IGNORES THEM IF MSOL.NE,.1
[ LOUT = NUMBER OF SUST COSTS GT O WHICH HAVE BEEN SET TO O
c .
[s]e] ¥4 25 IFIIFLAG.EQ0,0) LOUT = O -
0063 IFIMDS.FR.0W0RLH0S.EQ.2) GO TO 26

0064 CALL UNPACKILZ 4NODE{1s1)+NUMD+%) I)-{Ll


http:IFI!FLAG.EO.OI

FORTRAN IV G LEVEL

1, MOD 4 A CHDOZS -DATE = 71085 14/55/29

0065 DO 401 T = 1.NUMD ,

0066 401 KOUT{I) = 1 .

0067 CALL PDLSTI

0068 WRITE(6,211) Wil}

o069 CALL OUTPTI

0070 RETURN . ’

0071 .26 'IF(MSOL.EQ.L). GO TO 29 .

og72 177 IF{NSOL.LE.1) CALL UNPACK{LZ,NODE{141}yNUKD,4}
0073 tFIIFLAG.GT.0) 60 TO 22

0074 DO 21 1 = 1+NUMD

0075 21 KNUT{E) = O

on7s X = MYRS

ou77 G = 8.0/%

0oTH IFIGUESS+LT.1.0E14) G = GUESS/{150.0%X}
0079 IFISLU.GT.0.00L} G = SLO

0nAao DO 27 1 = 1,NUMD  ° .
onal JFISUST{I1.LT.s001) GO TO 27

0082 IFISUSTIT).6T.6} GO TO 27

0083 LOUT = LOUT + 1

0084 KDUTL1) = LOUT

aneb SAVSILOUT) = SUSTLI)

0o Rs SUSTLI) = 0.0

st IFIDSLIY.GE.1.3 GO TO 27

ouas IFINSOLLLE.1Y LZUI} = KNEX

0089 IF(NSOL.LE.1} GO TO 27

0090 KOUTII) = 0

0091 SUST{1} = SAVSILOUT}

0092 LOUT = LOUT - 1

0093 27 CONTINOE

0094 28 TFILOUT.GT.0+AND.NSOL.LE.L) CALL PACK(LZsNODE(1+1},+NUNDs4)
0095 60 70 29

0096 22 IF{LOUT.EQ.0.DR.NSOLLGT.1} 6O TO 29

0097 D0 23 I = 1.NUMD

0098 IF{KOUT{I1.EQ0.Q.NR.DSIIV.GE.1.,) GO TO 23
0099 LLZI1) = KNEX

0L00 23 CONTINUE

0101 CALL PACK{LZ+NDDE!1y1),NUMD,#&)

¢x%  PICK COST TO CONSIDER NEXT  **%

0102 <29 NCOST = 0
. 0103 NKEY = 0

FORTRAN IV G LEVEL 1+ MOD & CHODZS DATE = 73085 14/55/29
0104 FMAX = -1.DE35

0105 IF UKPNXJNEJNX)

. 1CALL UNPACK (LZsNODEL 1,NX)sNUHD,4)

0106 3p DO 35 NIC = 1l4NUMD

0107 IF(LZINIC).LT.256) GO TO 35

alLng NKEY = NXEY + 1

0109 IF(KPNX,EQ.NX) 0O T0 300

‘0110 HRINICY = 0.0

o1 DO 33 J= 14NM

0112 IFIYRLM{JY.LT,.,00)) GO TO 33

0113 CALL UNPACKIMZ sVNMI1yJ) NV L)

alls CMIN = 1.0E30

0115 KO = LYRIJ),

alle JX = LETT{J)

0117 ITR = LTR{JX}

OLle 0O 32 11 = 1sNV

‘0119 IFIMZITLILEQ.O) GO TO 32

Q120 1 =1

a2} IFITTR.ED.2} 1 = [l + NV

or22 D} 31 M = 1, 20

01732 IFINUNREG(T4MI LEQ.D) GO TO 315

0124 NG = NONRECU] M}

0128 IFIND,EO.NIC) 6O TO 32

Gclz26 IFIRI=LZING) .LT.KO} GO TO 32

6127 31 CONTINUE

0128 315 X = NMULT(11,4%)

0129 CX = YRLM{J}*RECURI F14KDy ITRI*X

0130 IFICX.LT.CMIN} CHMIN = CX

0131 32 CONTINUE

0137 HRINIC) = WRINIC) + CMIN

0133 33 CONTINUE )
0134 300 PE = HRINIC) - WiNX)

0135 IF{PF.LT..001} G0 TO 35 o
0136 301 TFISUSTENTIC).GE..001)Y DF = DSENIC)*0,5 + SUSTINIC) + PF

1 =1.0E4/71SUSTINIC)*%4) 5,

0137 IF(SUSTENIC)oLToo.001) DF = 0.5*DSINIC) + 4.0 + PF
0138 IF{SUSTINIC!eLT+s00La AND.PF,.GT.1,0E10} DE = 1.0E3%4
0139 IFIDF.LE.FMAX} GO TQ 35

0140 FMAX = DF

0141 NCOST = NIC

glaz 35 CONTINUE

0143 36 IFINCOST.EQ.0} GO TQ 73
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FORTRAN 1V G LEVEL

0144
Ol4db
Ol4p
OLe7
0148
0149
0150
0151
0152
0153
0154
015%
0156
0157
o158
0159
0160
0161

Dlb2
01463
0164
D1&5
Gls6
0l67
0l68
0169
0170
0171
0172
0l73
0174

D175
Q176

0l1%7
0178

[+
C

c
C

295

40
41

44

45
46

509

52

FORTRAN [V G LEVEL

olv9
01ao
0181
0182

0183
0184

0185

Q186
0187
0183
0189
0190
0191
0192
0193
0194
0195
0196
0197
0198
0199

0200
0201
0202
0203
0204

0205
0206
0207
0208
0209
0210
0211
Q212
0213

(x]

[z Ruiyl

53

55

59

&0

T4

73

37

75

1, MOOD & ‘CHOOZS DATE = 71085 14/5%/29

ALLOCATF SPACE FOR NEW NODES

IF{SUSTINCOST) .GE..001} J=0 + {NYDINCDST} = 1}/Ki
IFISUSTINCOST) oLT4.001) 3 = KNEX = 1
IFINEXT.EQ.1) GO Tg &1

D0 40 1 = 2,NEXT

K = NEXT + 2 ~ ]
TE{ZIK).LE.GUESS) GO TO 40
J=J+l

IFISUSTINCOST)WGEW+001) NSAVE( J4)

L]
3

JFISUSTINCOST) (LT 001) NSAVEL 1)
JIF{J.EQ.KNEX) 60 TO &b

CONTINUF

IF{JLEO.KNEX] GO TO 44

J=J+E

NEXT=NEXT+1

TF(NEXT.E0.500) GO TO 74
IF(SUSTINCOST) . GE..001) NSAVE(J) = NEXT

1

IF(SUSTINCOST) oLTo.00L) NSAVELL) = NEXT
G0 TQ 41 ‘

ek BRANCH WITH VARYING YEARS OF SUSTAINING COST  #*%xx%
DO 52 K=1,10 .-
FF(SUSTINCOST}2GEw4 001 ANDLKLLT. 1+{NYDINCOSTI-1)/K1} GO TO 52
KX=NSAVE(K)

IFI{K=1)*K].LT.LYDINCDST)}) GO TO 45

Wi{KX} = 1.0E30

ZIKX) =20,0E30

60 TO 509

DB 46 I=1,5

NODEUT yKX)=NODE{ I 4NX)

LZINCOSTY=K~-1

IF(K.EQ.1 + [NYDINCDSTI~1)/KI} LZINCOST) = 0

CALL "PACK{LZ+NODE{1+KX),NUMD,4)

LB = k-1

CALL LBONDI

TEISUSTINCOST) LT, 001) GO T0 53
IFIKT#K.GE.MYRS) GO Tg 53
CONT INUE

wa% BRANCH INCLUDING NCOST AND ALL SUSTATINING - PUT IN NODE NX %

i+ MOD & CHODZS DATE = 71085 14755729

LZINCOSTY = (LYDINCOST) + KI = 1)/KI

CALL "PACK (LZ,NODE{L,NX},NUMD,4) . .

TFIWINX) JGT.HIKX} = 0001 AND W2 INX} . GT, W2IKX}=0.0001} L8% 50

LF(HINX) BT ol (KX} =2 D001 ANDSWZINX) 4 GT.1,0E25,AND WZ{KX])—H2{NX} oL T,
1.0E25) LB= 50 .

KX = NX

KZ = LYDINGOST)

CALL- LBONDI

PICK NEXT NODE FOR BRANCHING AS THE ONE WiTH.LEAST LOWER BOUND 2
KPMNX = NX

NX = 1

08 5% 1=2.,NEXT
TEIZENX}.GFLZ(1}) NX =1
CONTINUE

IFIZ{NX}.LE.GUESS) GO TO 29
IF{NADD.GT,.0) GO TO 60
WRITE[64202}

GUESS = 0.0

RETURN

WRITE(6+206) Z{NX)

60 70 109

WRITE( 6y203)

RETURMN

IFI{NKEY.FQ.0}) GO TO 75

N 37 1 = LaNUMD
IFILZ(1).ED.15) LZILIY = 0O
CONT INUE

CALL PACK{LZNODE{1+NX) NUMD,+4)

ASSIGN VEHICLE TO MISSION
DO BO J=1,NM
IF{YRLM{J},LT.0.0001) -GO TO 79
CALL UNPACK{MZ VNM{1,J},RV 1)
CMIN=1.0E30 ’
KO = LYR(J}
JX = LETTLJ)
ITR = LTRILJX)
PO 78 I1 = 14NV
IF{MZ(]11).EQ.0) GO TO 78

PAGE 00

PAGE 0(

D-13


http:IFILZ(]I.EO.15
http:IF(H(NX).GT.WKX)-.OOO1.ANDo.W2(NX).GT.IOE25.AND.W21KX)-W2(NX).LT
http:IF(SUST(NCOSTI.GE..o001.AND.K.LT
http:IF(SUST(NCOST).LT
http:IF(SUSTINCOST).GE
http:IFISUST(NCOST).LT
http:JF(SUST(NCOST).GE
http:IF(SUST(NCOST).LT
http:IF(SUST(NCOSTI.GE

FORTRAN iV G LEVEL .1, MUD & A CHOODZS DATE = 71085 14/55/29
0214h = 11
0215 IF({ITR.WEQL2) I = I1 + NV
0216 00 77 K=1420
D217 1FINUNRFCIT4K).EQ.0) GO TO 775,
0218 NO =NONREC{1.:+K]
0219 JFIKI®LZINOY L LT.KD) GD TO 718
0220 77 CONTINUE
0221 TTS X = NMULT{T1,JX)
0222 CX=YRLM{J)*RECURII1,K0, ITR)*X
0223 IF(CX.GE.CMIN) GO TOD 78
0224 CHIN=CX
0225 MIN{JI=]11
0226 78 CONTINUE
0227 GO TO B8O
0228 79 HIN[J) = 0O
0229 80 CONTINUE
0230 IFINPOS,.FQ.0] GO TO a5
0231 DU 355 1 = 1,50 .
0232 IF{MORELT}.EQ.0) GD TD 356
0233 TF(MORE(T}.EQ.NX) GO TG 354
0234 355 CONTINUE
0235 356 DO 82 NA = 1,NPOS
0236 D0 81 J = 14NM
0237 IFIMINIJYJNELMINDPTUJyNAY) GO TO B2
0238 81 CONTINUE
0239 TFILP.GT.0)
IHRITEL 647043 HXsZ{NX}, NA
0240 N TO 103
024] 82 CANTINUF
0242 85 IFINP.EQ.0.AND.LOUT.EQ.D} GO TQ 86
c
0243 354 CALL PDCSTH
C
0244 IF{GUESS.LT..001) GO TOD 109
0245 IF(ZINX).6T.19.0E30) GO TO 55
0246 IFIEXTRALLT.1.0Y GO TO 86
Q247 IF{NPOS.GE.9) GO TO 55
0248 GUESS "= 2.,0%Z(NX)
0249 NPOS = ) + NPOS
0250 DO 319 1 = 1.+HM
0251 319 MINOPT{I,NPDS) = MIN{I)
0252 GD TO 55
0253 B&6 NADD = NADD + 1
FORTRAN IV G LEVEL 1, MOD 4 CHOOZS DATE = 71085 . 14/55/29
0254 NBDD = NADD
0255 NPOS .= MAXO{NBOD,NPOS)
0256 DHIN = ZINX) = WINX}
0257 c WRITE(65201) NADDsNX M INX)y DMIN, ZINX}
0258 CALL OUTPTI
c
0259 | ETCINADDY = ZINX}
0260-. IF(KSTAT.GT.0) CALL COMPAR
0251 IF{IFLAG.EQ.0.AND.LCK.EQ.1} RETURN -
0262 IFINADD.LT.NSOL) 6D TO 101
0263 IF{NADD.EQ.1) RETURN
0264 109 D0 110 1 = 1,NM
0265 110 MIN{I} = MINOPT(I,1}
0266 RETURM
[
. c STORE OPTIMAL VALUES
0267 101 DO 102 T = L«NM
0268 102 MINOPTL1.NADDY = MINCI}
0269 103 ZINX) = 1.0E3Q
0270 Nx =1
0271 . GO TO 55
02712 201 FORMAT [1H1,13{1H*},32H S OL U T ] ON NUMHBER s12+12(1H%)
1 /1H +I3+29X43(F9.245X)} . .
0273 202 FORMATU14HIGUESS TOO LOW)
0214 203 FORMAT (19HLEXCEEDED S00 NODES)
D215 204 FORMAT {23HOTHE ASSIGHNMENT AT NDDE,14,3Xy 16HWEITH LUHER BOUND+F10.2
ls  3X,35HIS THE SAME AS SOLUTION/POSSIBILITY, 14)
0276 205 FORMAT (1HL,55HB R A N C H AND BOUND NODE ‘VALU
1 E S/5BHONODE BRANCHED COST YEARS . RECURRING NON-RECURRING
Z2+5XeSHTOTAL/IZH NO. FROMy5Xy12HND. SUSTAIN.5X¢3{5HBOUND,9X)/)
02717 206 FORMATIZBHONEXT SOLUTION HAS VALUE GT 4F10.2} '
az7a 207 FORMAT (23HOTHE ASSIGNMENT AT NODE,I@,3X'16HHITH LOWER BOUNDFLDW2
1y 3Xy 32HIS THE SAME AS PREVIOUS SGLUTION)
0279 END
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FORTRAN IV G LEVEL 1y MOD & CHODZS DATE = 71085 - 14755729
TOTAL MEMURY REQUIREMENTS 0020F6 BYTES
FEA-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP
VARIABLE OPTININS USED — SIZE={126976:24576) DEFAULT OPTIONIS) USED
1EW 0000 NAKE MDX02CHIR}
10461 PACK
IEWQ46E  1BCOM=
1EW046]1 UNPACK
IEWO0461 POCSTIE
IEWO461 UOUTPTI
TEWO461  LBONDT
1EWD451 COMPAR
IEWQ461  MAXQD
HODULE MAP
CONTROL SECT1ON ERTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCAVION NAME LOCATION

LHODZS 00 20F &

SAV3 20F8 980

SAVALL 2A78 3A1C

VARNLCE 6498 ADC

TEMP 6F78 4110

SCRACH -B088 sA66
ENTRY ADDRESS [elo]
TOTAL LENGTH 11AES

*+xMOX02CH NOW REPLACED 1IN DATA SET

DIAGNOSTIC MESSAGE DIRECTORY

T1EWO456) WARNING - SYMBOL PRINTED IS AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.

PAGE 0O

NAME
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(17} D5/360 FORTRAN H DATE 71.084/15.,23.51

CUMPILER OPTIONS — NAME= HAIN.GPT=02pLINECNT=#4'SDURCE.BCD.NULISTpNGDECKpLDADcNDNAP.NOED!T'lD'NU
ISN o002 SUBROUTINE COMPAR
¢ STATISTICALLY COMPARE ASSIGNMENTS FOUND

[
ISN 0003 INTEGER*2NU+NBY ,NOB 4 MUDE s FINISHiNSTG s LABF LABS yLABT 4 NFML /NFHU»
1 KUDS,MAS|LTR.HAF'HAIC,NPAD,NPFAH,NPI“TL,NPINTU.NFS.NPSTG,HAPS'
2 HAPF.MAP!|NYD'HATgLYDoIS,LVR'LETT,HlN.VEH.NDNREC,NHULT'KDUT,
3  NINTYR,NTGYTR;MINOPT s MORE +NADD,NX
TSN 0004 COMMON/SAVSAR/ POL(3) 4 SRJU3,3),NUL4O) NBYL40) ,NOB{40) sRINT (40D,
1 + PLCINTL40) XLT140), PLCTI40) ,UPPI4G0)}  TATI40) 4 TAMTI50) +SR{40¢3 ),
2 MINDFL40,3)¢PLEL4D,3)
ISN 0ono5 COMMUON/SAVEL/ FINISH.NSTG'NCI,ILY'LABFIBOI-LABS(GO!;LABII#O’:
3 NPHLI%O),NFHUI%U}.KUDS(GUI.STSI%II.STGI&QI.VLR(SO).HPRI5OI.
2 RPLMLS0),MASL4D,3) s RXDI12,50)

ISK 0006 CHHMHNIQAVBIGRU.GUESS|LPgNSBL1HSUL|NP;HOS.NHlS.NSPB.NEERPD(3OI'
1 PARL30) s LTRES0) yPLRESO),RDISTIH604) 4ALPI(4,50)
15N Doo7 COMMON/SAVG/S  MAF(30,31, MAIC(40,31,

= NPADLZ, 601 s NPEAM{30,5) yNPINTL130,5),NPINTUL30,51,
1 NFSIAO,&],NPSTG(BD,10),HAPSI30,10!.HAPF(30:101'HAPIl30-10),
2 PFAHDIBO:S:ZI;PFAHSI30.5,2)y?]NTSI30.5.ZlgPSTGDlBO'IO'EIr
El PSTGS(30:10:2)
15N 0008 CUMMDNISAVALL/LCK:SLO;NH,NEXD,NV.NUMD;MYRS.LZDPT(B].NYD(G&).HATI#&
1)-SUSTI46).DS(&6|.LYD|46)pYD(ﬁé)'lS|IOZI,LYR(ZSZ)'LETTIZSOHo
2 MlNlZ50]oYRLM(ZSO),VEHI4|60).NDNRECI120.201;NHULTI&D'50I

1SN 0009 CGHHDNIVARNCE!KSTAT,VARIIﬁOl,VARFlSOI,VARH{S&I.FMVARIZ;BOlr
1 FIVARI3,40) +PLVARI 3,56) s SVAR(5440)

ISN 0010 CHHHUNITEHPIVNHIZ.ZSDIplFLAGvKl,NEXT.LUUT'SAVSIQDI'KDUT(ﬁDP'
1 NINTYR{#O'ZOIgNTGYTRI#O,ZO,Zl.RECUR(&O.ZD.Z)

ISN 00ll COMMUNISCRACH/E!TRA.NADD.NX.HURE(SD)qLZI#éI.HtEOOD'HZISUOI'

1 TDSISOOJ.HRI#E?):Z(500)1COST(2,25OI|H[NGPTI246.9).NBDEI5|500l'
2 NPOS,SIGSQU9I,ETCIT),
3 TSTG(40,2)+DUM{30}

1SN 0012 DIHENSTON TRINT{401}
c
ISN 0013 DO 50 I = 1,NSTG
ISN Q0L4 TSTGI1+1) = 0.0
ISN 0015 50 TSTGEIs+2) = 0.0
ISk 0016 [F(NCI.EC.0) GO TO 7O
1SN 0018 DO 60 I = 1#NCI
ISN 0019 60 TRINTII) = 0.0
c
C CALCULATE NUMBER OF TIMES EACH RECURRING COST IS USED
ISN 0020 70 DO 100 J = 14NM
ISN o2l IF{YRLM{J) uLT..001) GO TO 100
1SN 0023 I = MINtJ}
ISN 0024 Jx = LETTIN
1SN 0025 1TR = LTRIEIN)
ISN 0026 X o= NMULT{I,dX)
15N 0027 DO 95 MS = 1,4
ISN o028 L = VEH{MS,1)
ISN 0029 IF{..EQ.0} GO TO 100
IS8 0031 TSTGILsITR) = TSTGIL.ETR] & YRLM{J)I®X
ISN 0032 IFINCI.EQ.0) 6B TO 99
ISN 0034 1F[MS.EQ.4} GO TO 100
1SN 0036 1F(VEH{MSEL,1).E0.0) GO TO 10D
ISN 0038 Ll = VEHIMSEL,1})
ISN 0039 DO 98 MI = 14N8CI
ISN 0040 DO 96 KY = L4
ISN Q041 TF{NEMLIMI ) JNE,NFSIL:KY)) GO TO 96
1SN 0043 DD 95 KZ = 1,4 .
I5N 0044 LE(NFMUTMI }EQ.NFSIL1,K21} GO TO 97
ISN 0046 95 CONTINUE
ISN 0047 96 CONTINUE
ISN 0048 G0 TO 98
15N 0049 97 TRINT(MI) = TRINT{M})} & YRLMLJIxX
1SN 0050 98 CONTINUE
15N 0051 99 CONTINUE
15N 0052 100 CONTINUE
1SN 0053 TGT = 0.0
1SN 0054 VTC = 0.0
C
C CALCULATE VARIANCE DUE TQ RECURRING COSTS
ISN 0055 DO 200 L = LyNSTG ‘
ISN 0056 TSR = SRUL,1}*(TSTGILs1)ETSTGILS2))
15N 0057 TOT = TOT & TSR
1SN 0058 TF(TSReLT+.001.0R.SVAR{ 1oL )L T..001) GO TO 110
1SN 0060 TTSR = TSR*TSR*(EXPLSVAR{1.L}} = 1.0)
1SN 0061 VTIC = VTC & TiSR
ISN 0082 110 TSR = SRULyZHESTGLL 1)
ISN 0063 TOT = TOT & TSR
15N 0064 IF{TSRsLTe001,0R.SYARI25L)oLT.e00L) GO TO 111
1SN 0066 TTSR = TSRATSRE{EXP{SVAR{2,1)} - 1.0}
1SN 00647 V¥TC = VTC & TISR
ISN 0068 111 TSR = SR{L,31*TSTGIL+2}
= TOT & TSR

SN 0069 TOT



http:IF(TSR.LT..OOI.OR.SVAR(2,L).LT
http:IF(TSR.LT..OOI.OR.SVAR(IL).LT
http:IF(YRLM(J).LT
http:71.084/15.23.51

ISN 0070 IFITSR.LT..001.0ReSVARI3,L).LT,.,001} GO TG 200

ISN 6072 TISR = TSR & TSR{EXP{SVARI3,L)) - 1.0}
ISN 0073 VIC = ¥IC & TTSR
ISN 0074 200 CONTINUE
ISN Q075 {F(NCI.EQ.0F G0 TO 400
ISN 0077 N0 300 I = 1,NCI
ISN 007H TSR = RINT(II%®TRINTUI)
1SN 0079 TOT = TOT & TSR
ISR Q080 IFITSRWLT++001.0R.FIVAR{1,I}.1T..001} GO TO 300
ISN 0082 TTSR = TSRETSR*(EXP(FIVAR{I,T}} ~ 1.0)
ISN 0083 VIC = VIC & TTSR
ISN Q084 300 CONTINUE
C
C CALCULATF VARTANCE DUE TO DEV. AND SUST COSTS
1SN 0N85 400 DD 500 1 = 1,NUMD
1SN 0oBS IF(LZ{I).EQ.D) GO TO 500
ISN 0088 IF{NADC.GT.1} LZ{I} = LZII}®KT
ISN 0090 XX = LZ(I) = NYD{I) & 1
ISN 0091 SU = SUST(1}
1SN 0092 IFIKOUT{I).EQ.0) GO TO 402
ISN 0094 LT = KOUT(I}
1SN ©095 SU = SAVSILT)
1SN 0096 402 TOT = TOT & DS(I) & XX*s5U
ISN 0097 J = MAT(I}
IS8 0098 IF{J.GT.1000} J = J = 2000
ISN 0100 IF[J.L7.~200) GO TO SO0
1SN 0102 IF[J.LT.~100) GO TO 440
1SN 0104 IFtJ.LT.0) GO TO 470
1SN 0106 IFIHASTIs11.NE. 1) GO TO 500
15N 0108 DTM = 0,0
ISN 0109 TF(LARSIJ}.EQ.D) GO TO 410
ISN 0111 L = LARS(J)
ISN ©112 D0 405 K = 1,12
ISN Q113 405 DTM = DTH & RXO{KsL) .
ISN 0114 IFIVARF{L}.LT..001) GO TOD 410
ISN Oll6 TTSR = DTH*DTM*{EXPIVARF(L)) - },.0)
ISN 011r7 VTC = VTC & TTSR
ISN 0118 410 DTH = DS{I} - DTM
ISN 0119 TEF{NULJ).EQ.O} GO TO 420
IS8 0121 X = NUGJI=NULD)
ISN 0122 IF(VARI[J) 4 LT, 001} GO TO 411
1SN 0124 TTS5R = X=UPPLJI=UPPLJI®LEXPIVARI(J)) ~ 1.0}
1SN 0125 VIC = VTC & TTSR
TSN 0126 411 X = SORT(X)
1SN 0127 DTM = DTM =~ X*UPPIJ}
ISN 0128 420 TF(SVARI4,J).LT..001) GO TG 421
ISN 0130 TTSR = DTM2DTM&{EXPISVAR(4,J)) ~ 1.0}
ISN 0131 VIC = VTC & TT¥SR
1SN 0132 42) IF{SVAR{5,J}.LT,.001.0R.5U .LY..001} GO TO 500
SN D134 TTSR = XX¥xX*SU *5U *(EXPISVARIS+J)) - 1.0}
ISN D135 V¥TC = VTC & TTSR
ISN D136 G0 TO 500
1LSN 0137 440 4% = ~J ~100
ISM 0138 IFIMATIC(JXy1).NE, 1)} GO TO So0
1SN 0140 DTM = 0,0
[5N 0141 IF{LAB]I{JX).EQ.0) GO TO 450
SN GLa3 L = LABILJX}
1SHN Ql4a4 DO 446 K = 1:12
15K 0145 445 DTM = DTM & RXDIK.L)
ISN D146 IFIVARFIL}.LT..001} GO TO 450
ISHN 0148 TTSR = DTMEDTM={EXPIVARF{L)} = 1.0)
1SN 0149 VIC = VTC & TTSR
15N 0150 450 DTHM = DS11) ~ DTM
ISN 0151 IE{FIVAR({25JX).LT..,001} GO TO 451
1SN 01%3 TTSR = DTM*DTM={EXP{FIVAR(Z2,JX}} ~ 1.0}
{SN 0154 VTC = vTICL & TTSR
15N 0155 451 IF{SU aLTeuBOL.OR,FIVARE3,I%).LT..001) GO TQ 500
ISN 0157 TTSR = SU =34 wXXEXXE(EXPIFIVARI3JX)) = 1.0}
1SN 0158 VTC = V¥TC E TTSR
ISN 0159 GO TO 500
ISN 0180 470 JX & -
ISN 0161 IF(MAFIJXs1).NE.1} GO TG 500
1SN 0163 DTH = 0.0
ISN Olb64 JIF{LABFLJX},EQ.,O0} GO TO 480
15N 01466 L = LABF{JX)
ISN 0167 DD 475 K = 1412
1SN 0168 475 DTM = DTM & RXDIK,L}
ISN 0169 1F(VARF{L}.LT..001) GO TO 480
ISN 017} TTSR = DTM&DTHE(EXP{VARFIL)) - 1.0}
ISN 0172 VIC = VTC & TTSR
15N 0173 480 DTH = D5{1) - DTM
ISN 0174 IF(FHVARI1+JX).LT..001] GO TO 481
ISN 0176 TTSR = DTM*DTM=(EXP{FHAVARI(1,4X)1} —--1.0]
ISN 0177 YTC = VTC & TTSR

D-17



ISN
15N
ISN
ISN
ISN

ISN
15N
15N
I5H
15
15N
1SN
15N
ISN
ISh

ISN
ISN

I 5N
I8N
I5N
15N
ISN
15K

1SN
154
ISH
ISN
15N
ISN
I5SN
ISN
I5N
ISN
15N
I5N
ISN

ISN
ISN
ISN
15N
1SN
ISR

15N
1SN
15N
i5N
ISN
ISN

(22 k2t

o178
0180
081
0182
0183

0184
0185
0186
01av
0188
189
0190
0191
0192
0193

0194
0195

019%
0197
0198
0199
0200
0201

0202
0203
0204
0205
0206
Q207
D208
0209
0211
o212
0213
0214
0215

02lé
0217
0218
0219
0220
0221

0222
0223
0224
0225
0228
0227

481 IFIsU alT2a001.,0R.FMVARLZ24JX)4LT..001) GO TO 500
TTISR = SU *5U *XX*XX* [EXPIFHVAR{2Z2,:JX)) = 1.D)
VTC = VTC & TT5R
500 CONTINUE
SIGSQ{NAUD) = ALOGIETCINADDI*ETC{NADD) & VTC) = ALOGI(ETL{NADD)*
* FTLINADDI ]
XMODE = ETCINADDI*{EXP{~1.5%S1G5Q(NADD} )}
TP = SORT{SIGSQINACD))

XMU = ALOGIETCINADDG)} — .5*SI1GS50(NADD}
¥IC = SQRTIVTL)
¥MD = {ALOG{XMODE) — XMU}/TP

CALL NDTR{XMD,P2,D}
XOUM = (ETCINADD}/TPI*{1.00/2.5066}
€ = {XDUM/XMODE)*EXP(=.5aXMD*¥2)
WRITE{6+,900} NADD,ETCINADD) ,TOT,XMODE, VTC, XMU,SIGSQ{ NADD)
900 FORMAT {('1SOLUTION®,13,' HAS EXPECTED L V COSTYy F10.24% (',
% Fl0e2s'? 'y 3XsTMODE =',F10,253X,5TD, DEV, =1 ,Fl0.2//
= 1 PARAMETERS MU AND SIGMASQ =',F10.243X,'AND?,F10.2}
HRITE[6+910} XMODE,P2,:C,D
910 FORMAT [1MO, ' PROB [COST LEY, F10.0,% } =t!, F&.2,3X,'DENSITY =%,
% F10.433Xe T '4Fa.2e" )T)
P2 = PZ & .5
CALL NOTRI(P2,Y2,C4+1E)
72 = EXPITPEY2 E XMU)
€ = [XODUM/Z2)#EXP{—,5%Y2%%2}
WRITE{6,905) 22,P2,XMODE,Z2,C
905 FORMAT{'OPROB (COST LE'y F10.0:% ) =',F4,2,3%,
%1 50 PERCENT UNCERTAINTY INTERVAL =7,F10.0:2%y*T0%, F104043X,
£ BENSITY =',F10.2)
P = .l
DD 520 | = 1,5
CALL NDTRIIP+YsCeIE)
X5 = EXPLTP®Y & XMU)
D = (XDUM/XS)REXP(—,5¥Y*x2}
WRITE(6,910) X54PsD4C
520 P = P & «2 .
IFINANDJLE.1) GO TO 700
NT = NADD - 1
DO 400 I = 1.NT
RHO = =.3
TPl = SORTISIGSALI))
XMUL = ALOGC(ETCII}) = ,5*SIGS5Q11)

DD 590 J = Los

RHO = RHO £ L3

Y ={XMU ~ XMUL)/(SQRTISIGSQL{T) & SI1GSQINADD) -~ 2.0+RHO*TP*TP1))

CALL NDTR(Y+P,D}

WRITEL64901) NADD+E 4P 4+RHD
901 FORMAT{ 'O PROS { ASSIGNMENT',13," COST GE ASSIGNMENT',[3,! COST)

*=t, F4.2,% 1F CORRELATION =', F3.,1//)
590 GCONTINUE
&00 CONTINUE
JOD WRITEL6+9061
906 FORMAT{1H1)

RETURN

END.

END OF COMPILATION **%%&%
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F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL

VARIABLE OPTIONS USED — SIZE=(126976424576)
IEWDO0D NAME MOXD2CMIR}

IEW0461 NDTR
IEW045]1 NDTRI
TEWD46l  ALOG
1EWO4561  SOQORT
TEWO46]1 EXP

1EXD451  IBCON=

CUNTROL SECT
NAME OrR

COMPAR
SAVSAR
SAVE]L
SAY3
SAV4
SAVALL
VARNLE
TEMP
SCRACH

LUCATION REFERS TO SYMBOL

488

490

498

4AQ

4Ag

480

4BB

4co

4C8

400

408
ENTRY ADORESS
TOTAL LENGTH

*x%eMOX02CH

10N
1GIN

oo
1516
206R
3030
3980
6838
AS58
BO38
Fl46

LENGTH

160C
A58
‘FC4
280
3188
3A1C
ADC
4110
&AL0

SAVSAR
SAV3
SAV4
SAVALL
VARNCE
SCRACH
SCRACH
SCRACH
NDTRI
SORT
1BEOM=
o0
15848

CROSS REFERENCE TABLE

ENTRY

NAME  LOCATION NAME LOCATION

IN CONTROL SECTION

SAVSAR 48C
SAV3 494
SAVL 49C
SAVALL 4AG
VARNCE 4AC
SCRACH 484
SCRACH 4BC
SCRACH HC4
SUNRESOLVED 4CC
SUNRESOLVED 4D4
SUNRESDLVED

KOW REPLACED IN DATA SET

DIAGNOSTIC MESSAGE DIRECTORY

LOCATION REFERS ¥O

NAKE

SYMBOL

SAVEL
SAVS
SAVL
SAVALL
TEMP
SCRACH
SCRACH
NOTR
ALOG
EXP

DEFAULT OPTIONIS) USED

LOCATION NAME

IN CONTROL S:CTION

SAVE]L

SAVSL

SAVEL

SAVALL

TEMP

SCRACH

SCRACH
SUNRESOLVED
SUNRESOLVEE
SUNRESOLVEE

IEW0461 WARNING - SYMBOL PRINTED IS AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.
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(117 0S/360 FORTRAN H . DATE 71.084/15.24.29

COMPILER OPTIONS - NAME= MAIN,OPT=02,LINECNT=44,50URCE,BCD+NOLISTNODECK,LOADsNOMAP NOEDIT, ID+NRO
1SN 0002 SUBROUTINE CONSTR :
C DETERMINE IF ANY PROGRAM CONSTRAINTS HAVE BEEN VIODLATED

1SN 0OoD3 DOUBLE PRECISION NAME
15N o004 INTEGER PROG
I5N 0005 LOGICAL SKIP,EXT,ACCL
ISN 0006 INTEGER®2 NSYRsNSFXsNREXsNYRSSTNSTRFXsNPROG,KPROG»KODE +NYRSFX
1 YDPL.KODEM,KODESP .
c
1SN 0007 COMMON/SAVZ/EXT s ACCL o KNSTG s KNFAM KNG +KNP JKNMIS » JFLAG TREF,NCSTR

1 PMAX.PHINs ISTRTyIFINyMAXITR+MITR,KODESP(6), TITEE(LD) +LEVEL(20),
2 CNTRVLIZ20),FIXEDI20),KODEM{ 50} ,NSYR{50},NSFX{50) NAME(56),
2 YOPL{56),NRFX{S0},NYRSSTI 84} ,NSTRFX{B4),NYRSFX(84) ,SUS(84),C(84)
4y RUB&4)y S[B4),CS190),NPROGI9D) KPROGI{90), KODE(90} .

1SN 0nQs8 COMMON/SCRACH/MsNyNCSy PROGy IODD s IERR ¢ SKIPyMYFLAG,, JS¢NSCALELS)
1 NSLI1D),TOTAL{20),W(20),0(20),X0UT{20},VOUT{20)+RRR{20},YEAR{20)
2+ Y120),RVEHI(50) ,LABEL(S0) LVARY{TO) yLVDUITO)  IVEH(TO},LVS{TO},
3 LVSF(B80)1,VNAM(BO) +NOPI1B6) +RFIB6)+LF(86),SFI861+FLAGRIBG)
4  FLAGS{B&)4NSSFI86) ,NSRFIBE) ¢NSXFI86),NDSFIB6) 4SUSTFI86) «NLVP(B6)
5y NSTRRC(B6)+NYRSRC{86)4LNDF(B6)4NSTRST(86),LNDATEIB6) +NPROI90),
& KPROCSO},C5X{90},LZ(46),RCAOSTL 60)y KVEH( 60),JHAGE(830},
7 XSCHIL0s70),XLVSUM[ 204501 +RECURI20,5C),DUM{856)

c
ISN 00US IERR = O
ISN 0010 If {NC5TR.EQ.O0) RETURN
ISN 0012 NR = PROG
ISN 0013 DO 100 1=14NCSTR
ISN 0014 J = NPRDGLI)
1SN 0015 K = KPROGII)
1SN polé IF (J.NF.NR.AND.K.NE.NR) GO TD 100
ISN 0Qols8 MP= KODE{)
15N 0019 IF (MP,LT.1.0R.MP.GT.11} GO TO 100
1SN 0021 GO TO (10,20430440:50:60470,120,50+91,52}, MP
15N 0022 10 DT = £S(1)
1S4 0023 1F [SUJH.LTL(S{K}ER{K) & DT}) GO TO 110
15N 0025 60 TO 100
ISN 0026 20 DT = CSIE)
15N 0027 IF {{STJIER(JIEDTILGT.5EKI) GO TO 110
ISN 0029 G0 TO 100
15N 0030 30 IF(5¢JI) «NELC5(1)) GO TO 110
1SN 0032 GD TO 100
ISN 0033 40 TF(ES{J) & R{JD - 1,03,NE.CSEIV} GO TD 110
ISN 0035 GO TD toOQ
ISN 0036 50 IF {RUJI.NEL.CS(I)) GO TD 110
ISN 0028 G0 70 100
ISN 0039 60 DT = LNDATE(S)
ISN 0040 ET = LNDATE(K]}
ISN 0041 IFU{S¢IIEDTECS{T)) oGV (SIK)EETILANDL(SEIY & DT & CS{1)).LT.{TREF &
1 20.))
1 G0 70 110
ISN 0043 G0 70O 100
ISN 0044 70 OT = LNDATELJ) - 1
ISN 0045 IF ((5{J) & DT).GT.CSEI)) 60 TO 110
ISN 0047 GG TO 100
ISN 0048 90 IFIS{J}.LT.CS{[}} GO TO 110
ISN 0050 GO T0 100
1SN 0051 g1 DT = LNDATE{J) - 1
1SN 0052 IF ((St4) & DT).LTLCSII}Y GO TO 110
1SN D054 G0 TO 100
ISN 0055 92 OT = LNDATE{K) -1
15N 0056 IF ({S(JIERIJ)ECS{T)ILGTL{SIKISOTY) GO TO 110
ISN 0058 100 CONTINUE
1SN 0059 RETURN
SN 0060 110 IERR = 1
ISN 0061 120 RETURN
ISN 0062 END

sxxiax END OF COMPILATION *&kkex
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FB8~LEVEL LINKAGE

VARIABLE OPTIONS USED - SIZE=(126976,245781
TEW 0000 NAHE MOXO02CRIR}

EDITOR OPT 10ONS SPECIFIED LISTyXREF,MAP,NCAL

CROSS REFERENCE TABLE

CONTROL SECTION “ENTRY R
NAME ORIGIN LENGTH NAME  LOCATION NAME  LOCATICN NAME
CUNSTR oo’ 4F2
SAV2 4F8 FEO
SCRACH 14D8 6AL0
LOCATION REFERS TO SYMBOL IN CONTROL -SECTION LOCATION REFERS TO SYMBOL
100 SAVZ SAV2 104 - SCRACH
108 SCRACH SCRACH . 10C SCRACH
110 SCRACH SCRACH 114 . SCRACH
ENTRY ADDRESS oo
TOTAL LENGTH TF28
**:#HOX02CR  NOW REPLACED IN DATA SET
J
FORTRAN IV G LEVEL 1, MOD 4 DATINS DATE = 71084 15724756
0001 SUBROUT INE DATINS
C ALL COST DATA ASSUCTATED WITH VEMICLES 1S INPUT - ALSO-MISSION DATA
Q002 DOUBLE PRECISION NAME
o003 REAL NPERPD,LEVEL
0004 LOGICAL EXT.ACCL
0005 INTEGER®2  YDPL,NSYR:NSFXeNRFXNYRSSTNSTRFX ;NPROGKPROGKODE s
L NYRSFX,KODEM+KODESP ;NU,NBY ¢MODE  NOB , - TN SHy NSTG » NFHL » NFMU, KODS 4
2 MAS,LABSsLABF{LABI+LSA,NYS+KODEF,LSTyH5T, 1ST,d5T KST,VEH,NYD,
3  HNHULTsNONREC IS MAT LYRILETTyLYDyMINGNVS MRV NRP ,NYPyKODEP,
4 IVEHALNTRIP,NPLSyNRRyMR,NPSTG,NPAD (NPFAH, NFS,NPINTL s NPINTU,MAPS
5 MAPF HMAPT +KOUT s LTR 4 KODEV . NINTYR:NTGYTR, MAF, HAIC
. C
0006 COMHON/SAVER/ RFIXD{12,84)
ooo7 COMMUN / SAVOMP/S NFAMKFLAG FAMI30) ,KODEF[30) oFMNR(3I0) 4 FMSUS (301},
1J5TU30) ¢ YDF (30} 4LSA(40),SNRT40) 4NYS(40) 4DINTI40) » SINT(40) 4KSTLG0) »
2 YDIL401,YDSIG0) +IST(40) ,FMSLS(30,2),5USLS(40, 21,SINTLS 14021,
3 LSTI30,5),YDPFI30,5] (MSTU30,10) ,YDPS(3G,10)
poos COMMUN/SAVSAR/ PRJI3},SRIE3,3),NUL40),NBY[40) ,NOBI40) (RINTI40) ,
1 PLCINTL4DI,XLT{40), PLCT(#D].UPP[&D);TAT{&OI,TAHTlSO).SRl#O.B}.
2 MUDEL40+31,PLC{40,3)
0009 COMMON/SAVEL/ FINISHyNSTGyNCIsILY,LABFI30},LABS{40)sLABI(40],
1 NFMLI40) sNFHU(40),KODS 14014 STS{41),5TGL40) (VLRI50)HPRE50),
2 RPLM{S0)},MAS(40,43)y RXD[12,50)
0010 COMMUN/SAV2/EXT s ACCL o KNSTGy KNFAM,KNCI KNP KNMIS, JELAG s TREF JNCSTR
1 PHAX,PHIN, ISTRT, IFIN MAXITR,\MITR,KODESP(6), TITLE{10) sLEVEL(20)
2 CNYRYLI20),FIXFD(20),KODEMI50) 4NSYRIS50) ,NSEX{50) ,NAME(56)
3 YDPLIS6) (NRFX{50) 4NYRSSTI84%) jNSTREX{84) ,NYRSEX(84) SUS(B4] ,C{B4)
4y RUB4), S5084),C5(90),NPROGL90Y,KPROGI90), KODE(9D) .
0011 COMMUN/SAV3/GRO,GUESS s LPyNSOL 4 MSOL o NP, HOS ,NMIS yNSPR (NPERPD( 301 ¢
1 PADI30),CTRIS0),PLRES0) sRDIST{5644) fALPI (4,601
0012 cnnnou;snv4/ MAF(30,3)1, MAICI40,3},
NPADE2,60) sNPFAMI30,5) 4NPINTLI30,5) ,NPINTU(30,5),
1 NES[40,4)+NPSTGI30+1014MAPS{30,10),MAPF(30,10) +MAPI(30,10],
2 PFAMD(304+5+2) +PFAMS(30,5,2)4PINTSI30,5,2) +PSTGD(3041042),
3 PSTGS{30,1042) )
0013 COMMUN/SVACAV/ KNV ,NOPT,KODEP{30} 4RPLD{40) 4 IVEHA{50) 4NTRIP (50},
1  NPLSIS0)4NRR{50) yMRISD) 4NVST60} +MRV{S0) JNRP{S0} 4BL{E0} +B2160)
- 2 B3160)4B4160) +KODEV{6D) 4NYPI2,60) o VML 2,60}
G014 COMMON/ SAVALL /LCK s SL0,NM, NEXDyNV , NUMD, MYRS, LZOPT (B3 4NYD{ 46) {MAT {46
13> SUST{46),D5(46) LYD(46] 5 ¥D146),150102),LYR(252) , LETT(250),
2 MIN(Z50),YRLM(250),VEH{ 4,600 ,NONREC{ 120420} 4 NNULT (60450}
0015 COMMON/VARNCE/KSTAT yVART140) , VARF(50)  VARMI56) , FMVARI 2,301 »

1 FIVAR(3,40},PLVAR{3,56),5VAR(5,40)

DEFAULT OPTION(S) USED

LOCATION NAME

IN CONTROL SECTION

SCRACH
SCRACH
SCRACH

PAGE 00
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FORTRAN [V 6 LEVEL 1, MOD 4 DATINS . DATE = 71084 . 15724756 PAGE 00

0016 COMMUNITEHPIVNMIZ.25O)|IFLAG,KIvNEXT,LOUT.SAVS(&O),KDUT(GO}'
1 NINTYR(404+20}4NTGYTRI40+20+2) yRECUR{60,20,2)
0017 COMMUN/SCRACH/ IP'IV:lGrHUDX(B)'NFX{erNPFAX(S!,LSXIEI,NP[NXL!S);

1 NPINXU{I5)NPSTXL10) MSX110),LZ120}+PBI5S0) 4MISNIS0,20) +DUM{1382),
2 RCUSTIﬁOerXMiSOl.ll|KNSPrKLCK:IHvDUHHl3962)15RXX(3)rXXI3)g
3 PXISH1CXI56) 4 5%(56), TRXI55)

[
0018 REANIS5,100} LPNOPTsMOSsNSOLyMSOLyMITR, ILY MYRS, TREF,GUESSGRO,
. 1 SLUsIP+IGeIFM 1T 9 I 150D,V
= 7 [ #4516 [FH-I1 IM ISD AND IV ARE VARIABLES FOR BATCHING ONLY **=
no1e IF [MYR5.EQ.0) GO TO BO&
0020 WRITE (6.104)
002} GRO = GRO/100.0
0022 IF{16.LT.0) GD Y0 12
0023 HRITE{6,213)
0024 LXx = 0
C NSDC .= NUMBER OF SPECIAL DEVELOPMENT €OSTS
c WARNING - DON'T USE N5SOL WHILE BATCHING
0025 NSOC = ©
0026 DO B00O0 I = 1440
0027 READIS,1011  KODXy STGEI) o (SRIT 4V 4=l 31, IPLEIT 2 d)0d=143],
T SNRIIDSSTSOI)eLXXoNBX s (NFX(S) 4Jdalsb), (MODX(S), J21e3)
opze 1F{KODX.EQ.0) GO TOD 12
0029 KODS{I) = KODX
0030 LSAlEY = LXX
o031l NBYII) = NbX
0032 DO B010 3 = 143
0023 NFSET.0) = NFX{J)
Q034 8010 MODE(TyJ) = MODX(J} -
0035 NFSCI+a4) = NFXI4)
0036 IF{LCK.NE, 1 . AND [(PLCHE 910 eGTe e 001 eO0RPLELT 21267 40001.0R.PLCIL3)

16T..0011) LCK = 1
C INPUT-NU(I} LE -2 IF WANT PROGRAM TG CALCULATE ESTIMATE FOR NU

0037 READ (Sy111} (SUSLS(IsJ)ed=1,2)4NUX,UPPIT} ,UPPXX,PXX,RPLO{T)
1 ¥YDS[1)+ISXsNSXFy (SRXX{J) ¢d=1+3)4XX[1}4SNRXY,XX(2),STSXX,XX(3)
0038 NULTY = NUX
0039 IST{I} = 15X
0050 NSTG = NSTG + 1
0041 LABS(1) = ©
o042 NDS = YDS{I)
0043 NYSEI) = MAXOUJIST{I) -~ ILY + NDS, 1}
0044 WRITE[6,112}
0045 WRITE (6480010 STHUINeISROI ) ¢PLCET ) pd=2e3}SNRETISSTS(L ),
FORTRAN 1V 6 LEVEL ;.'Hﬁn 4 - DATINS DATE = 71084 15/24/56 PAGE 00
1 NYSUI)LSALI}+INFSEI s d)yd=1,4)4NBY LI}
0046 IF{XX(1)4GT..0001}) CALL MEAN{XXI1) ,KSTAT,SVAR(L,1}+SRXX{1)y
1 SRUI.1))
0047 IF(XX11}.6T..0001.ANDLSR(I+2}.6T..0001}
) 1 CALL MEAN(XX(1},KSTAT,SVARIZ2:1},SRXX12)4SR(1+2))
0048 IF{XX{1) 6T 00001, ANDJSR{1,31.GT.,0001)
T CALL MEANIXX[1),KSTAT,SVAR(3,1),SRXX{3),5R11,3)}
0049 IFIXX{2).GT..0001}) CALL MEANIXX(2},KSTAT,SVAR[%sI)sSNRXXSNRIT})
0050 IF(XX[3).6T..0001) CALL MEAN{XX{3},KSTAT,SVARI5,1),5TSXX,STSLI})
0051 UP = UPPLI}
0052 IF(PXX.GT2.0001) CALL MEANIPXX,KSTAT,VARI(1},UPPXX,UPPIT]}
0053 IF(XX01},6T..001.0RXX(2)oGToa00L40RY XX (3] 464001}

*WRITE (648000} STGII)y (SRITsdd¢PLCIT+d}3J=1431,SNRIT)SSTS{T}y
1 NYSU{I)sLSA{1},INFS{I,J)+J=1,4)4NBY{]}

0054 DO BOOZ 4 = 1,3
0055 IF {HODE(I,+J).EQ.0) GO TD 8002
0056 SLX = LX 4+ 1
0057 MODE(T4J) = LX .
0058 READ{S,8003) (SRJ{LXK), K = 153}, PnJ(Lxl.anxx PXX
0059 IFIPXXeGTas0001) CALL MEAN(PXX)KSTAT SVARIJ 1) +5RIXXsSRICLX 23}
0060 TFIPXXAGToa000L) SRIILX42) = SRI(LX42)*EXPL1.5%SVARLJ,1))
006t . TE{PXXoGT..0001} SRJILX+3) = SRJILX,3IREXPI1,5#SVARIJI 11}
00562 WRITE{6,A004} J,PDJGLX),SRJ(LX.I).PUJILX).ISRJ(LX'K!pK-Z:B)
0063 8002 CONTINUE
0064 IF{NU{I).NE.O) WRITE{&48005) . UPPLI},UP
0065 IFINSXF.EQ.0Q) GO TO 8000 -
0066 NSDC = NSDC + 1
0067 READI5,110) NRXF, {(RXDIJ4+NSDC), J = 1.121.Rxnxx'9xx
0068 - NRFX{NSDC} = .NRXF .
0069 NSFX(NSDC) = NSXF- :
0070 NX = NREXINSDC) + NSFXINSDC) - ILY
o071 NBS = NYS{E) -
0072 NYS{I) = MAXO(NDS.NX}
0073 LABS{I) = NSDC
0074 HRITE(L,113) (RXD[J.NSDCI. J = 1,12)
0075 IFIPXX.LT..0001} GO TO spoo
0076 R = 0.0
. 0077 | . i D0 500 J = 1,12
ooie’ * 500 RX = RX + RXD{J,NSDC)
0079 CALL HEANlPxx,KSTAT.VARF(NSDCl.nxoxx.n:
oogo DO 501 J = 1,12
Qo081 501 RXD{JyNSOC) = RXD(J,NSOC)*EXP{1.5%VARF{NSOC)}
aog2 ., HRITE(65113} [RXDIJ,NSDC), J = 1,12}
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FORTRAN IV 6 LEVEL 1, MOD 4 DATINS DATE = 71084 15724755 PAGE 00

nog3 B8O00 CONTINUF -
0uas 12 IF(IFM.LT,.O0) GO TO 14
nuss 00 13 g = 1,30 ¢+ ° - y i
0086 READIS,102) 14+FAMIT) ¢FHNRIT) FMSUSI I}, ¥YDFLI},JXNSXF,
I (FMSLS(1,K) 4K=1 423 FMNRXX 9 XX{1) o FHSSXX 4 XX ([ 2}
0087 IF(7.EQ.0) GO TO 14
0088 IF{J.ED.1) WRITE(&.214)
0089 NEAM = NFAM + 1
0090 JSTIIY = JX
0091 LABFIL)Y = © .
0092 KODEFI(J} = 1
0093 WRITEL6,112)
a094 WRITEI64+2141}KODEF{S)s FAM{T),FHNRIT},FMSUS( D)
0095 IF(XX{1Y.6GT«s0001) CAELL MEARIXX{1)KSTATFMVARIL, 1), FMNRXX,
1 FMNR{I))
0096 IF1X%02)2GT+0o0001) CALL MEANLXXU2) 4KSTAT,FMVARI2,1)FMSSXX4FHSUSIT -
11
0097 ITFIXX(1).6T..00.0R.XX{2).6T..001}
INRITE(6,2141VKODEFCJY, FAM{T),FMNRLL),FMSUSI])
0098 IFIMSXF,EQ.0} GO TO 13
0099 NSDC = NSDC + |
0100 READIS+110}  HNRXF, IRXD(J1,NSDCly JI=1,12)4RXDXX+PXX
olol NSFXINSDC) = NSXF
0102 NREX{NSDC) = NRXF
0103 LABF(I1 = NSDC
0104 "WRITE[&yE13) (RXDIJL,NSDC}y Ji = 1,12)
0105 IFIPXX.LT..0001} GO TD 13
0106 RX = 0.0
0107 DO 504 Ji = 1,12
0168 504 RX = RY + RXD{J1,NSDC)
0109 CALL MEAN[PXX,XSTAT,VARF{NSDC) sRXDXX,RX)
0110 00 505 J1 = 1,12
0111 505 RXD{J14NSDC) = RAOD(JLsNSDCI*EXPL1.5%VARFINSDC)H)
olia WRITEL6¢113) (RXD{JL4NSDCIy J1 = 1412}
0113 13 CONTINUE
Dli4 14 IF(J1.tT.0) GO TO 1716
0115 DB 1715 1 = 1,40
0lié READ(5+103) JyKyRINTEI)4PLCINTU1},DINTCIY,SINTET),YDIC1) KX NSXF,
1 {SINTLS{E:L)y L=1,2}
0117 IF{J.ED.0) GO TO 1716
olie IFIT.E0.1)  WRITE(6,4215)
0119 READIS5,+108} RINTXXyXX (1} DINTXXyXX{2},SINTXX,XX{3)
0120 IFILCK.NE.1.AND.PLCINYI]}.6T..001) LCK = 1
FORTRAN iV G LEVEL 1, MOD 4 DATINS DATE = 71084 15/24/56 PAGE 00
o1zt NCI = NCL + 1
0122 T LABLHII) = 0O _—
0123 TKSTI1) = KX
0124 NFMLII) = ¢
0125 NFMULEI) = K
0126 WRITE{ 64112}
0127 WRITE(6+216) FAMIHY s FAMIK) yRINTEI)PLCINTC(Y) ,DINTLE},SINT(])
o128 IF{X%{1).6T.s0001} CALL MEAN{XX{1)}KSTAT,FIVAR[1,1},RINTXXy
1 RINTLIN
0129 IF{XX(2)46T++00013 CALL MEAN({XX{2),K5TAT,FIVARLZ,11DINTXX,
1 DINT{I})
0130 IFIXX{3)4GT+400001) CALL MEANCXX{3)} 4XSTAT+FIVAR(341}+SINTXX,
1 SINTUIV)
0131 IF{XX{1).6T..001.,0R.XX(2).GY..001.0R,XX(3),6T,,.00L)
INRITE(6,216) FAM{J) +FAMIK) yRINTLI),PLCINTOL) JDINT{T},SINTLT)
Q132 IF(NSXF.EQ.0} GO TO 1715
0133 NSDC = NSDC + 1 )
0134 READ{S41107 NRXF, {RXD{JyNSDC)y J = 1,512)+RXDXX+PXX
0135 NREXINSDC)} = NRXF - )
0136 NSFX{NSOC} = NSXF
0137 LABLIII) = NSDC -
6138 WRITE(6¢113) IRXDIJsNSDCYy J = 1,412) -
0139 IFIPXX.LT..000L) GO TO 1715
0140 . RX = 0.0
0141 : DD 502 J = 1412
0142 502 RX = RX + RXD(J,NSDC)
0163 CALL MEANIPXX,KSTAT,VARF[NSDC) 4RXDXX+RX}
0144 B0 503 J = 1412 -
0145 503 RXD{J,NSDC) = RXD(J,NSDCI*EXP{1,5*VARFINSDL))
0l4s WRITE{6,113) (RXD{J4NSDC)y J = 1,12)
0la7 1715 CONTINUE
0148 1716 IF (IP.LT.0) G0 TO 9002
0149 DO 9004 I = 1,30
0150 READIS,9005) J1, PAD(I},NPERPDI])
0151 IF(J1.EQ.0) GO TO 9002
0152 . IFI1.E0.1) HWRITE (6,5003)
0153 KODEP{1} = J1
0154 WRITE (649006) KODEPLI)4PADII}¢NPERPD(I)
0155 NP = NP + 1
0156 READ{5,50000 [INPSTXIJ) 4PSTGDIIsdeld YOPSET4d) MSX{J) 2PSTESIIvdol)
1y PETEDUT,d,2),RESTGS(Eed 52y - J=1,10)
0157 DO 700 J = 1.10
= MSX(J)

0158 MSTII+J}

D-23


http:IF(PXX.LT
http:IF(XXII).GT..001.OR.XX(2).GT..OO1.OR.XX(3).GT
http:IF(XX(3).GT
http:IFIXXI2).GT
http:IFILCK.NE.I.AND.PLCINTII).GT
http:IF(PXX.LT
http:IFIXX(1).GT..OOI.OR.XX(2).GT
http:1FIXX(2).GT
http:IF(XX1II.GT

FORTRAN IV G LEVEL 1, MOD 4 DATIFS DATE = 71084 15724756

D-24

0159 700 NPSTGUI+J} = NPSTX(J) .
0180 READIS+5000) (NPFAXCJ) o PFAMDIT pds 1) g YOPFEI9J) pLSX(J ) +PFAMS (I 4J,1)
1, PFAMDIT+J 22} s PFAMS (T 4042}y J=1,5)
0161 READ(5,5002) (NPINXLCJ) yNPINXLHJ) p{PINTS{E4d9K)4K=12) yJ=1,5)
0162 DO 701 J = 145
0163 LST{I4JdY = LSXEJ)
0164 NPFAM{TsJ1 = NPFAX(IJ)
0165 NPINTLII»d) = NPINXL{J}
0166 701 NPINTUTI,J0) = NPINXUCJ)
Qle? DO 9022 J = 1,410
0168 iF [NPSTG{1+J)4EQ.Q) GO TO 5009
0169 PG 9023 L = L+NSTG
0170 IF INPSTG(1,J).NE.KDDE{L}) GO TO 9023
0171 NPSTG{T4Jd) = L
o172 HAITEL&,5003) STGCLIrIPSTGD(!vJ,K),PSTGStlpJgKI.K=1|3l
0173 GO TG 9022
o174 9023 CONTENUE
0175 9322 CONTINUE
0178 5009 DO S006 J = 145
0177 IF (NPFAM{14J1.EQ.0) GO TO 5007
0178 L = NPFAM{I,J) N
0179 5006 WRITE(64+5004) FAMIL) y (PFAMDI Tyd oK} 3 PFAMSIT 4 JpK) 4K=1,31
G180 5007 DD S008 J = 1,5 .
oist TF INPINTLI1+J).EQ.0) GO TO 9004
ols2 L = NPINTE(I.d)
0183 LX = NPINTU(IsJ)
0184 5008 WRITE(6,5005) FAMIL) JFAMILX) 4 {PINTS{I,JsK)sK = 1,3)
0185 2004 CONTINUE
0186 9002 IF{iM.LT.0) GO 70 19 . -
0187 DO 1719 E=)1+MYRS
orse 1719 LZUT)=TLY+]I~1
[1}4:1] WRITE(6+217) {LZ11},1=14MYRS)
0190 1717 DO 1718 I=1,50
0191 READ(5,1051} KM;NAHE(II'PB{II,HSYX,NVRSXF.VLRII).RPLHIIloTAHT[Il'
1 WPREIDSNTPyUMISNII 40}, J=1,MYRS}
0192 IF{KM.EQ. O} GO TD '1720
0192 KOREMIT) = KM
aig4e NSYRII) = HNSYX
0195 NYRSFX{I) = NYRSXF
0196 NTRIP{I) = NTP
o197 NMIS = NMIS.+ 1
0198 READI(5,107} PLROT Yy SUSUIHCOTYoNDPLA{RDISTEI L) oLl 44} +NPSMRX,
. 1 LRX+NR+TIS, IVAX
FORTRAN IV G LEVEL 1; MOD & DAT INS DATE = 71084 . 15/24/56
0192 YoPLIL) = NDPL
G200 NPLSTI) ‘= NPS
0201 MR{I} = MRX
o202 LTR{IT = MAXOILRXs1)
0203 NRR{I) = NR -
0204 IS{1} = 1900 + IIS
0205 IVEHA(I) = TVAX
0206 WRITE(GE+219) I NAME(TI)y VLREI},WPRIT}+PBII)4LTR(I)y
1 fMISN{I.J),J=1,HYRS}
o201 PXf1) = PLRUI} )
0208 CXt1I)y = ¢t ’ ae
0209 SX{1) = suUStll
0210 READI5,108] PLRXX¢XX{1)CXXeXX{2) ¢SUSKX,XX{3)
0211 IFIXX{1).67..0001) CALL MEANEXXU1} KSTATyPLVAR(1+I}+PLRXX,PLR(I})
0212 IFIXX[2).GT..0001) CALL MEAN{XX(2)4KSTAT4PLVARLZ,I)CXX.CULI))
0213 IFUXX(31.6T..0001) CALL MEAN(XXI3},KSTATPLVARI31)4SUSXX,SUSI(I))
0214 RXM{I) = 0.0
0215 IFINYRSFX{1).EQ.O} GO TO 1718
0216 READ{S5+110) NSTRXFy {RFEXODIJyE)y J=1,12)4RXDXX,PXX
0217 NSTRFXII) = NSTRXF
0218 DO %20 J = 1+12
0219 520 RXH(1) = AXMIE) + RFIXD(JsE)
0220 TRX{1] = RMXM(I}
0221 IF(PXX.LT..0001) GO TO 1718
0222 CALL MEANIPXXsKSTATyVARMUI)RXDXX4RXMII)}
0223 PO %22 J = 1,12
0224 522 RFIXDUJ41) = RFIXD{J oI YHEXP{L1.5VARM{L1 )}
0225 1718 CONTINUE .
0226 1720 WRITE(6,104) . -
0227 00 1721 1 = 1L+NMIS . .
0228 HRITE{6,4112)
0229 * JF{KSTAT.GT.0) WRITE(6,109} I,NAME(I3,PX(1)y (ROISTUIsL)}eL2ls4),
* CXUTYoYDPLIT)oTS0T1+SX{1}4TRXLL)
0230 1721 WRITE(65,109) I¢NAME(]},PLRIIVZIRDISTII L) ¢L=144),CCL}oYDPLIE),
1 ISUI)+SUSCITyRXHII)
0231 19 iF{ISD.LT.0Y GO TO 20
C INPUT SPECIAL PROGRAMS HAVING NO ASSDCIATED LAUNCHES
c KODESP GT 100
0232 DO 1725 | = 146
0233 K = NMIS + .
0234 READ(S545106) KOZNAMELK)C(K) NDPL,T1S,SUSIK] NST4NYRSXFCXXyXX1L1) s
1 SUSXM,xXx{2)
0235 IF{KO.EQ.0) GO TOD 20

PAGE 00
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0336 KODESPLI) = KO
0237 YOPL{K} = RNDPL
0238 1S(K) = 1900 + IIS
0239 NYRSSTIK] = NST
0240 NYRSFX{K) = NYRSXE
0241 NSPR = NSPR + } )
D242 IF(I1.EQ.1} WRITEl&,114)
D243 HRITEI6,112)
0244 WRITEL64115) 1oNAME(K) +CUK]2SUSEK ), IS[K) 4NDPL . i
0245 TF{XX({1).67,.0001) CALL MEAN{XX(1} s KSTAT,PLVAR(2,K},CXXsCIK) }
0246 IF(XX{2).6T..0001} CALL MEANIXX{2) KSTAT,PLVAR(2,K) ,SUSXX,SUS (K} }
0247 TEUXX11) oGT 40001 0RGXX(2) oGT.. 001}
PHRITEL6y115) 14NAMECK},L(K)} »SUSIK),IS(K),NDPL
gg:g ;FINYRSXF.EQ.OJ 60 TO 1725
EAD{5,110) NSTRXF, {RFIXQ{J,K) =
0250 NSTRFX{K) = NSTRXF T =10 120 RXDXX, PXX
0251 WRITE(A+113) (RFIXDIJ4K)y J = 1,12}
0252 IFIPXX.LT+.0B01}) GO TO 1725
0253 RX = 0,0
0254 D0 %21 4 = 1,12
0255 521 RX = RX + RFIXD{J.K}
0256 CALL MEAN{PXXsKSTAT,VARM(K) , RXDXX,RX}
6257 DE 523 4 = 1,12
0258 523 RFIXDIJWK) = REIXD(Jy KIZEXPL 1, 5%VARM{K] )
0259 WRITE{6,113) (RFIXDIJ,K)y J = 1,12)
0260 1725 CONTINUE
0261 20 IF{IG.LT.0} NSTG = KNSTG
0262 IFIT1G.LT.0) LCK = KLCK
0263 IFUIFH.LT.0}  NFAM = KNFAM
0264 TE{IT.LT.0) NCI £ KNC)
0265 FF (IP.LT.0) NP=KNP !
0266 IFIIS0.LT.0} NSPR=KNSP
0267 FFIIMLLTL0)  NMIS = KNMIS
G268 RETURN
0269 806 WRITE(6,4102)
0270 99 RETURN
0271 100 FORMAT (813,F5.14F12.2,F3,1,F5.1,17X,712)
0272 101 FORMAT tIZ!IKTA"‘!‘3F6-3'3F5.3'3XT 2F6-3l3X16l3|1x!311|
02713 102 FURHATI12'1x.A4.2F10.0.F4.112I3,2F10.0,F7.0.F3.2,F7.0.F3.2)
0274 103 FORHAT (2X420344F10.0,F4414213,2F10.0)
0275 104 FORMAY (1H1)
0276 105 FORMAT UI124A69sF44292X9212,FT0042F3.04F7,0,12,2012}
0277 106 FORMATIE3,  A6+F1002515/12/F1022,212,F10.29F3,2,F1002+F3.2)
FORTRAN IV G LEVEL.1, MUD 4 DATINS . DATE = 71084 15724758
‘0278 107 FORMAT (2X43F10.2.154 4&FS.3, 10X,512,13)
0279 108 FORMAT (3{F10,0,4F3.2)) -
‘0280 109 FORMAT(1X,12,1XyA6+2X04HPLR=¢F6.198H DIST BY,4(F3,2+2Hs },5H DEV=,
1 F8.1, .
2 SH. FOR+15414H YRS STARTING:1642Xs5HSUST=,F8.1,3X%,6HF IXED=,F8.1)
0281 110 FORMAT (13,12F5.2,F6s1,F3.2)
0282 111 FORMAT (4Xs2F5.0,13,F6.24F6u1,F3.2,F6,0,F2,04212,3F5.1+F3.2+F6413
*F3,2+F6s1+F3.2) .
0283 112 FORMAT {1HD)
0284 113 FORMAT (14H FIXED €O37S =, 12F9.2)
0285 114 FDRMAT (1HL,4X,?SPECIAL PROGRAMSY//}
0286 115 FORMAT{IH +I3+1%:8643X%,"DEV =, F8,243%, 'SUST =',F8.2+3%s
% 'DEV STARTS!', [6,3X:'FOR ",T4,1Xs*YEARS"}
0287 213 FORMAT {16H STAGE COST DATA/SHOTITLE,3(16H RECURRING LC 11684 D
LEVELUPMENT SUSTAINING AVAILABLE SHARED COST GROUPS BATCH EACT/
2 10Xy 10H{HAROWARE),
3 EXs1OHIETR ONLY) +6Xy10HIWTR ONLY},30X,BHFROM  T0O//)
0288 214 FORMAT {1HO///17THOSHARED COST DATA/37THONO. TITLE  DEVELOPMENT §
1USTAINING/ /)
0289 215 FORMAT (1HO///22HOINTEGRATION COST DATA/SSHOLOWER  UPPER RECUR
IRING  LC  DEVELOPMENT  SUSTAINING/L14H GROUP  GROUPZ/Y
0290 216 FORMAT (2X3Ab34X,849F11,2,F74342F13.2)
0291 217 FORMAT {14HIMISSION MODEL/48HO  MISSION  VELOCITY  PAYLOAD P
ERIORITY TRy L7Xs ISHLAUNCH SCHEDULE//50X,20{4/1H /)
0292 219 FORMAT [1Xy1211X0A612X+2F10.09F10.2,4X,[2,2X42014)
0293 2141 FORMAT {1X.12¢2X0A442X)2F13.2)
0294 4102 FORMAT (1HO///5X+26HEND OF DATA = JOB COMPLETE)
0295 5000 FORMATI2(02X+124F5.04F3,0413,3F5,0,10X))
0296 5002 FORMATIBX+203,2F6.0,6X1271342F6.046X921342Fbe0s6X)
0297 5003 FORMAT £27X+A%+1Xs5HSTAGE,17X+31F9.2,F8.2)}
0298 5004 FORMAT (27XsA%s1Xy6HSHARED  16X,31F9.2,FB.2))
0299 5005 FORMAT (27Xs15SHINTEGRATION OF ,A4,5H AND yA4,8X,FB8.2,2(9X,F8.2)}
0300 8001 FORMAT
1 l1XsA4y 1%y F9.2+FT 4314 F1302,F12,2,2X 14410 1442%9516419)
0301 8003 FORMAT [4X,5F10.3,F3.2)
0302 8004 FORMAT {3x,19HRECURRING COST TYPE,12,22H FOR X LESS THAN OR =,
1 F6.2514H, TOTAL COST =4F6.2,19H.FOR X GREATER THAN,F6.2,
2 14Hy TOTAL COST #4Fb6.2+4H X +4F6,2)
0303 8005 FORHAT(16HO REUSABLE STAGE, 4X,20HUNIT PURCHASE PRICE=;ET.2,' {',
& F7.2y ")IY)
0304 9003 FORMAT{1HO///14HOPAD COST DATA/12HOND. COMPLEX,2X,11HLAUNCHES/YR,

1 37X45HPAD 1412X,
2 SHPAD 2:12X+5HPAD 3/59X,3(11HDEV SUSTy6X) /)
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0305 9005 FORMAT (14,+2X+A4¢F5,0}

0306 9006 FORMAT {1X212+2XsA445X4F6.2)

0307 END

FORTRAN 1V G LEVEL 1,y HOD 4 DATINS DATE = 71084 15724756 PAGE 00

TOTAL MEMORY REQUIREMENTS 003E&0 BYTES
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FB8-LEVEL LINKAGE

VARTABLE OPTIOGNS USED - SI2E=1126976+24576)
NAME MOX02DS{R) '

TEHQO0D
- IEM0461  IBCOM=
IEWO461 MEAN
T1EHD46]1  MAXO
1EWO461 EXP

HODULE MAP
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME  LOCATION NAME LOCATION NANKE LOCATION

DATEINS og 3E60

SAVER 3EBO EFCo

SAVDMP 4E20 148C

SAVSAR 6280 A58

SAVEL 6D28 FC&

SAVZ 7000 FECQ

SAV3 BCEO 980

5AVS 9660 3188

SvVacay C7ES B43

SAVALL 0330 3Aa1C

VARNCE 10D50 T ADC

TEMP 11820 4110

SCRACH 15940 GAGD
ENTAY ADDRESS Qo
TOTAL LENGTH 1C340

=¥¥sHOX02DS

TEHO461 WARNING

117 057360
COMPILER
15N 0002
c
T
c
1+

158 0003
ISN 0004

ISN 0005

ISN 0006

ISN ocoo7

ISN goog

ISN Q009

ISN 0010

IS5N 0011

[aEalal o BN o]

ISN 0013
ISN 0014
ISN 0015
I5N 0016
ISN 0017
1SN o018
ISN 0019
ISN 0021

EDITOR OPTIONS SPECIFIED LIST,NCALMAP
DEFAULT OPTION{S) USED

NOW REPLACED IN DATA SET

DIAGNOSTIC MESSAGE DIRECTORY

= SYMBOL PRINTED IS AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.,

FORTRAN H DATE 71.084/15,27.43

NAME

OPTIONS - NAME= HAINvDPT=DZvLlNECﬂT=44¢SOURCE|BCD,NOLIST,NODECKsLUADrNUHAP.NﬁED!TsIDvNU

SUBRDUTINE DECSNI

HIS SUBROUTINE SETS UP DS COSTS, CALCULATES AVAILABILITY OF EACH DECISION
COST, AND MATCHES THESE COSTS WITH EACH VEHICLE THEN PRINTS THEM QUT

REAL NPERPD
INTEGER=2 LTR,NPSTG,NPAD;NPFAM.NFS,NPINTL,NPINTU,HAPS,HAPF.HAPI|
1 FlNlSH.NSTG.NFML,NFMU.KGDS,HAS,LABSyLABF,LABI'LSA'NYS,KDDEF,
2 LS?,HSTylST'JST,KST,VEH'NHULT,NUNREC,NYD,IS.HAT,LYR;LETTvLYD'
3 MIN,MAF,MAIC -
COMMON/SAVDMP/ NFAH,KFLAG,FAHIBO!,KGDEF(BO).FMNRIBOIvFHSUSl30lv
iJSTIBOD,VDFIBOlvLSA(#O).SNRI40l,NYSI4D).DINT(&D),SINTIAO),KSTI&D).
2 YDIIQO},YDSl40l'ISTiéﬂl.FHSLSIBOyZl.SUSLS(&O,Z’;SlNTLS[4Dg2lr
3 'LSTI30+5)+YDPFL3045),M5T(30,10),YDPS{30,10}
COMMON/SAVEL/ FINISH,NSTG.NCI'ILYrLABF(BOlsLABS[40!.LAB![401.
1 NFMLI4D]'NFHU(GDPrKODS{ﬁOlySTS(#l).5TG(QOI,VLR[SO).HPR[SO).
2 RPLMIS0)4MAST40,3), RXD{12,50) -
CDHMUN!SAVSIGROyGUESS,LP,NSOL,MSGL,NP.HUS,NMIS,NSPR'NPERPDIBDI'
1 PAD{30), LTRI50),PLR(50) ,ADISTI5654) yALPI{ 4460}
COMMON/SAV4/  MAF(30,3), HAIC(40,3}, -
= NPAD{ 24601 s NPFAMI30,5) yNPINTLE30,5) (NPINTU(30,5},
1 NFSIGD,#I'NPSTGIBO'IOJ;HAPS[30|10),MAPF(30,10)'MAPII3D|10).
2 PFAHD(30'5u2)nPFAMS!30;5;2)|PINTS{3015|2!.PSTGD(3G.10;Z)9
3 PSTGS5(30,10,2}
CUMMUN/SAVALLILCK.SLD,NM.NExD,NV,NUHD.HYRS,LZOPTI81.NYDI45).MATG46
11'SUSTtéﬁl'DS(ﬁélyLYD(ﬁbiyYD{4SJpIS{102).LYR!2521,LETT{2501r
2 MIN(ZSO);YRLM(ZSOI'VEHI4|60)0NDNREC{120,20);NMULT(6Q|50}_
COMMON/SCRACH/LYF{30) yNYF(30} ,0UMI 6748}
IFIFINISH.GT.1} GO TQ 2
*#%5ET UP DS COSTS FOR BRANCH AND BOUND PROCEDURE®«#
CALCULATE AVATLABILITY OF EACH DECISION COST

NUMD = ¢

D0 3 ] = 1+NSTG

NX = Lsarn)

LSALT) = MINO(NX,MYRS)
MAS(E,1) = ¢

X = LABS(I)
IFI{SNRIT)ESTSEINEX.LT. 01}
NUMD = NUMD & 1

GO TO 9024
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I5N o022 DS {NUMDY=SNRIT)

ISN 0023 IFILABSII).EQ.D) GO TO 302
ISN 0025 L = LABS{Y)
ISN o026 DO 301 K = 1,12
ISN 0027 301 DSINUMDY)Y = DSINUMD) & RXDI(K.L)
ISN 0028 302 SUST (NUMD}I=STSII)
ISN 0029 - HATINUMD) = |
IS G030 HASLI,1) = NUMD
C NYD = FIRST YEAR COMPDMNENTS DEPENDENT ON DEV CODST NUMD ARE AVAILABLE
iSN 0031 NYDINUMBD) = NYSLI)
C LYD = LAST YEAR COMPONENTS DEPENDENT ON DEV COST NUMD ARE AVAILABLE
1SN 0032 LYDINUMD) = LSALT) - .
ISN 0033 YO(NUMD} = ¥YDS(1)
1SN 0034 NDIM = NUMD & NMIS & NSPR
15N 0045% ISENDUKMY = ISTU1Y & 1900
ISN 003% 9024 0O 9025 J = 1s2
1SN 0037 HASI(I,J81) = O
ISN On38 IF{SUSLS{I+J)elT+e01.0R.NP.EQ.0) G0 TO 9025
15N 0040 NUMD = NUHD & 1
ISN 0041- NSINUMDY = 0,0
1SN 0042 SUSTINUMDY = SUSLS{I,J)
ISN 0043 MATINUMDY = | & 2000
1SN o044 MASIT3JEL) = NUMD
ISN 0045 NYD{NUMDY = NYS(1}
ISN 0046 LYDINUMD) = LSALI)
ISN 0D4&7 YDU{NUMDY = 0.0
ISN 0048 NDUM = NUMD £ NMIS £ NSPR
1SN 0049 IS{NDUM} = ILY & 1900
ISN 0050 9025 CONTINUE
ISN 0051 3 CONTINUE
I5N QD52 IF(NFAM,EQ. 0} GD TO &01
C CALCULATE FAMILY AVAILABILITY DATE
C FIRST YR. FAMILY 1S AVAIL., = 1ST YR. ANY STAGE IN THAT FAMILY IS AVAlL.
TSN 0054 00 422 I} = I,NFAM
ISN 0055 1 = KODEF{I1)
1SN 0056 LYF{IY = 0
ISN 0057 %22 NYFI[I) = MYRS
ISN 0058 DD 423 J = 14+NSTG
ISN 0059 DO 424 MS = 1.4
ISN 0060 . I = NFSLJyMS}
ISN 0061 - . ‘IF{1.EQ.0) GD TO 423
ISN 0063 . NX.= NYS(J)
ISN 0064 NYFIT) = MINOINYFID) ,NX)
ISN 0065 Nx = LSAald)
ISN Q066 LYFLI) = MAXOQUEYF(I)  NX)
ISN 0067 424 CONTINUE
ISN 0068 423 CONTINUE
ISN 0069 DO 6 11 = 1,NFAM
ISN 0070 1 = KODEFII1})
ISN 0071 MaF(1,1} = O
ISN o072 X =.LABFII)
ISN 0073 IFCFMNRIT)EFMSUSITI)EX.LT..01) GD TO 9026
ISN 0075 NUMD = NUMD & 1
15N 0076 . D5 INUMD) = FMNR(I}
1SN QD77 IF(LARF{1).EQ.0) GO TO 304
IS4 0079 L = LABF(1} -
ISN 0080 DO 303 K = 1,12 .
ISN 0081 303 DS{NUMD) = DSENUMD) & RXDIK.L)
15N 0082 304 SUST {NUMD)=FMSUS(1)
SN 0083 MATINUMD} = -1
1SN 0084 MAF{I+1) = NUMD
1SN 0085 NX-= YDF{1) & .9
1SN Q086 . NX = JSTI1) - ILY & WX
ISN 0087 NYD{NUMD) = MAXO {NYF{I},NX}
15N 0088 LYDINUMD) = LYFIiIL}
ISN 0089 YOUNUMDY} = YDF(])
ISN 0090 NDUM = NUMD & NMIS & NSPR
ISN 00%21 . ISINDUM) = JSTII) & -1500
1SN 0092 9026 DO 9027 J = 1,2
ISN 0093 MAF(1.JELY = O
ISN 0094 IF (FMSLSHI+d)alT4a01.,0RNP.EQ.O} GD YO 9027
1SN 0096 NUMD = NUMD & 1
1SN 0097 DS{NUHD) = 0,0
iSN 0098 SUST{NUMD) = FHSLS(I,+J)
I5N 0099 MAT(NUMD) = -1 § 2000
1SN 0lo0 HAF{1+JE1} = HUMD
1SN Ol01 NYDINUMD) = NYF(I)
ISN 0102 LYDINUMD) = LYF{})
1SN 0103 YDINUMD) = 0,0
ISN 0104 NDUM = NUMD E NMIS & NSPR
ISN- 0105 IS{NDUM) = Ity § 1900
ISN 0106 9027 CONTINUE
ISN 0107 & CONTINUE
ISN 0108 601 IF{NCI.EQ.D} GO TO 61
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ISN
ISN
1SN
ISN
15K
15N
| 8]
1SN
15K
1SN
ISH
1SN
158
ISN
ISN

1SN
ISN
1SN
15N
I5N
I5N
154
[SN
ISH
ISN
ISN
15N
ISK
ISN
158
ISN
ISN
ISN
15N
ISN
15K
ISN
ISN
1SN
I5H
15N

1SN
15K
ISN
ISN
ISN
ISk
15N
ISN
1SN
1SN
ISN
1S
1SN
1SN
ISi
154
ISN
ISN
ISN
1SN
SN
ISN
15N
ISN
1SN
158
15N
15N
15N
15N
15N
15K
1SN
15N
ISN
158
15N
15K
1SN
1SN
ISN
1SN

0110
011ll
0112
0113
0114
0LiS
0117
otls
119
0121
o122
0123
0124
0125
0126

0127
0128
0129
0130
0131
0132
0133
0134
G136
0137
0138
0139
0140
0141
0la2
0143
0144
0145
0146
0147
0148
0149
0150
als%2
0153
0154

0155
0157

0158 -

0159
0160
0161
0162
0163
0144
0165
¢ ¥-13
0L67
0168
0169

~0170

0Ev71
0172
0174
0175
0176
0177
0174
0179
0i80

‘0181

0182
ole3
0184
0185
[ 32:1.]
0187
0188
0189
0191
0192
0193
0194
0195
0196
0197
0198

‘¢199

305
306

DO 60 1 = 14NCI

JF NFML(T)
KF NFMUL T}
MAICIT,1) = 0 B
X = LABI(I}

IF{OINTUIIESINTIIIEX.LT..0l) GO TO 9028
NUMD = NUMD £ 1

DS (NUMD) = DINTI(I}

IFILABI{1).E0.0) GO TO 306

L = LABITI)

PO 305 K = 1,12

DSINUMD} = DS(NUMD] & RXD(K.L)

SUST [NUMDI=SINT(I}

MATINUMD) = =100 ~|

MAICET 1) = NUMD

C FIRST YR, INT. COST IS AVAIL. = 15T YR, BOTH FaAMS. ARE AVAIL.

9028

9029
60
61

9030

9031

NYDINUHDY = MAXO{NYF{JF}yNYFIRF)]
LYDINUMD) = KINGILYF(JF)4LYFIKF))

YDINUMD} = YDI(I)

NDUM = NUMD & NMIS & NSPR

ISINDUHY = KST{I} & 1900

DO 9029 J = 1,2

MAIC{T,JE1Y = ©

ITF {SINTLS11+J) oL Tus01.0R.NPLEQ.O) GO TO 9029
NUMD = NUMD & 1

DS{NUMD)Y = 0.0

SUST{NUMD) = SINTLS5(]1,J}

MATINUMD) = ~100 - [ & 2000

MAICII,JE61) = NUMD

NX = ¥DITIY & .9

NX = KSTII} & NX - ILY

NYDINURMD) = HWAXOINYFLJIF) NYFIKF)  NX)

LYDINUMD) = MINO(LYF{JF)4LYF{KF}]

YOINUMD) = 0.0

NDUM = NUMD & NMIS & NSPR

ISINDUM) = JLY £ 1900

CONT TNUE
CONT INUE

IF (NP.EQ.0) GO TO 3010

D0 9011 1 = 1,NP o
DO 9030 J = 1,5

MAPE(1,d) = D

TFIPFAMDUI,J91) & PFAMSIIyJdel) .LT. .01) GO TO 9030
NUMD = NUMD & 1

DSINUMD} = PFAMDI(1,J411}
SUSTINUMD) = PFAMS(I,J,1)
MATINUMD) = -200 - 1 & 2000
MAPFUI J)} = NUMD

NX "= YDPF{I4J) E .9

NX = NX & LST{I,J} - 1LY
NYDINUHD} = MAXO {NX41)
LYDIRUMD] = MYRS

¥YDINUMD) = YDPF(14J)

NDUM = NUMD & NMIS & NSPR
ESINDUM) = LST{I,Jd) & 1900
CONT INUE

DD 9031 J = 1,10

MAPSITW Y = O

IF [PSTGDI1sJs1l} & PSTGS({I4Js11.ET4401 ) GO TO 9031
NUMD = NUMD & 1

DSINUMD) = PSTGD{I,Jyl}
SUSTINUMD) = PSTGS{I,J51)
MATINUMD) = ~300 = [ & 2000
MAPSI{T4+J) = NUMD

NX = YDPS{IyJ) & .9

NX = NX & MST(I,J} - ILY
NYDINUMD) = MAXO {NX,1}
LYDOINUMDY = MYRS

YOUHUMD) = YDPS(T.J)

NDUM = NUMD & NMIS & NSPR
ISENDUM) = MSTiIsd} & 1900
CONTINUE

DO 9032 J = 1,5.

MAPI(T+d) = O

IF [PINTS(IsJs1) «LT. .O1) GO TO 9032
NUMD = NUMD £ 1

DSINUMD} = 0,0

SUST{NUMD} = PINTSIIsJ+1)
MATINUMD) = -400 ~ 1 & 2000
MAPI{1,J) = NUMD .

JE = NPINTLUTsd) . -7 7 : '
KF = NPINTU(I4J)
NYDINUHKD) MAXOINYF(JF) 4NYF(KF})

[/ ]

LYDINUMD) = MYRS - e
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http:PSTGSII,J,1).LT
http:lSINTLS(IJ).LT..OI.OR.NP.EQ
http:IF(LABIj.]).EO.OI
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15N
1SN
15N
15N
ISN
ISN
I5N
ISN

ISN
ISN

XXX

0200
0201
0202
0203
0204

0205
0206
0208

Lo B = T o T » |

0209
02lo

903é
9011

9010

YO(NUMD} = 0.0

NDUH = NUMD & NMIS & NSPR
ISINDUMN) = TLY & 1900
CONTINUE

CONTINUE

CALL MATCHI
IF(KFLAG.EQ.1} RETURN
CALL PRINTI

RETURN
END

END OF COMFILATION ki

F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARTABLE OPTIONS USED — SIZE=(126976,24576)

1EW0000
- 1EN0461°

MATCH

H

IEHO#&R PRINTI

CONTROL SECTION

D

NAME OrR

ECSNI

SAVOMP
SAVE]
S5AV3
SAVA
SAVALL
SCRACH

'LGCATIUN REFERS TO SYMBOL IN CONTROL SECTiON

EN

120
128
130
138
140
148

TRY ADDRESS

TGTAL LENGTH

Fkk

*H0X020N

[EHO461 WARNING — SYMBOL -PRINTED IS AN UNRESOLVED EiTERNAL REFERENCE, NCAL 'WAS SPECIFIED,

IGIN

a0
locsa
2588
3550
3EDD
7058
AATB

NAME MOYO02DNIR}

ENTRY
NAME

LENGTH

l10C8
14BC
FC&
980
3188
T 3A1¢C
GAG0

. CROSS REFERENCE TABLE

LOCATION HAME

SAVODMP SAVOMP 124
SAV3 5AV3 12¢
SAVG 5AV4 134
SAVALL SAVALL 13C
SCRALCH SCRACH V44
PRINTI SUNRESOLVED
00

11408

HOW REPLACED IN DATA SET

- D-30

DEFAULT OPTION{S) USED

LOCATION NAME

SAVEL
SAV4
SAV4

SAVALL
HATCHT

DIAGNDSTIC MESSAGE DIRECTORY

LOCATION

NAME

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

SAVEl
5AVY
SAVS
SAVALL

tnMoECne U:D



(N

ISN

15N
15N

I5N
1SN

I5N
15N

15N

15N
15N
I5N
TSN
15N
1SN
15N
15N
ISN
15N
I5N
15N
15N
TSN
15K
15N
ISk
ISN
ISN
15N

IsN
15N
13N
15N
15N
ISN
I5N
ISN
35N
iSN
15N
ISN
1SN
15N
T ISN
I5N
15N
15H
15N
I5N
ISN

15K
I5N
15N
TSN
TSN
15N
1SN
ISN
ISN
I5N
T ISN
15N
1SN
ISN
ISN
I5SN
I5N
I5N

05/360 FORTRAN H . DATE 71.084/15.2B.24%
CUMPILER OPYIONS = MAME= MAIN,OPT=02,LINECNT=44, SOURCE ,BCO,NOL ISTsNODECK ¢ LUAD,NOMAP s NOEDTT 4 1D, NO
ooo2 SUBROUT INE LBONDIE .
C  THIS SUBRNUTINE CALCULATES THE RECURRING AND NON-RECURRING LOWER
c BOUND WITH A PENALTY FUNCTION INCLUDED IF W NE 1.E3D
c
0003 REAL NPERPD
0004 INTEGER®2  NSAVE,NADD,NX,HINOPT MORE, NTGYTR,
1 VEH,NMULT,NONRECsNYD,15sHATJLYR, LETT,LYD,HIN,KOUT,LTR,NINTYR °
C .
6005 COMMON/ SAV3/GRO s GUESS +LPNSOL ;MSOL ,NP ,MOS , NMI S, NSPR,NPERPD{30) 4
1. PABE30),LTRI50)sPLR{50) RDIST{56,4) 4ALP](4,60)
0006 COMHUN/ SAVALL/LCK 3 SLOSNM,NEXD NV (NUKD JMYRS, LZOPT{ B 4NYDI 46 ) s MAT (46
L} ,SUSTI4615D5(46),LYDI46),¥YD{46), 15(102) 4LYR[252) 4LETT(250),
2 MIN(2501,YRLM{250)yVEH{4,60),NONRECI120,20) ;NHULT(60,50)
o0u? COMBON/TEMP /YNM{ 2, 250)  IFLAG, X1 NEXT,LOUT, SAVS(40) KOUT (401 4
1 NINTYR{40,20) yNTGYTRI40,20,2) yRECUR(60420,2)
0008 COMMON/SCRACH/EXTRA s NADD,NX HORE(50) ,LZ (46} WI500) ¢ W2(500) 4
1 TD$15001 ,HR{4991 ,Z{500),COST2,250) MINOPT (246,91 sNODE(5,5001 4
2 NPOSySIGSO(9)yETCION,
4 NCOST,LBsKX,KZ,NSAVEL10),KEEP(40),HZ(60),DUM
c
0009 IFILB.E0.50) GO TO 54
c #x2FIND NEW RECURRING LOWER BOUND###
0011 49 HIKX)=0.
oolz2 H2{KX} = 0.0
0013 DO 50 J=1,NM .
0014 IF{YRLMI J),LT..001) GD To 50
0016 CALL UNPACK{MZ,VNME1,J1,NV 1)
0017 - COSTC1,4} = 1.0E30
0018 COST{2,J) = 1.0E3D
0619 KO = LYR(J)
0020 JX = LETTLD
0021 ITR = LTRI4X)
0022 DO 48 T1 = 14NV
0023 IF(MZII1) .EQ.0) GO 7O 48
0025 . 1= 11
0026 IFCITR.EQ.2) T = FL & NV
0DzB DO 47 M=1,20
0029 IF(NONRECII,M).EQ.0) GO TO 475
0031 NO = NONREC(¢M)
0032 IFIKI*LZ (ND}.LT. KO ) GO TO 48
0034 47 CONTINUE
0035 475 X = NMULT(I1sJ%)
0036 CX=YRLM{J)*RECUR(11,KO,1TRI&X
0037 IFICX.GE.COST(2,J}) 6O TO 48
0039 IF{CX.LT.COSTIL,J1) GO TO 43
0041 COST(2,+J) = CX
0042 GO TO 48
0043 43 COSTU(Z,d)" = COSTI14d}
0044 COSTI1,J} = CX
0045 MIN(J) = 11
0046 48 CONTINUE
0047 HIKXI=W{KX)ECOST,d)
0048 W2IKX) = H2IKX) & COST{Z,J)
0049 50 CONTINUE )
0050 IFIKX.EQ.NX) GD TO 510
0052 KZ = RI*LZIINCOST)
0053 IF{HIKX).LT.1.0E20] GO TO 508
0055 TG0 = 0.0
0056 GO TO 38
0057 508 [F{KZ.ED.0) GO TO 510
[¢10 -] KY = NSAVEILBI]
0060 512 IF(H{KX).GT.WIKY)-.0001.AND.W2IKX}.GT.W2{KY)-,.0001) GO TO 38
on62 TFIWIKXD LGTaMIKY )~ 000 ko AND W2 {KX) oGT4 1, 0E25.AND. W2(KY)-W2(KX)aLT.
1 “1.0E25} GO T0 38
c .
. CALCULATE LOWER BOUND USING PENALTY FUNCTION BASED ON VEHICLES
00 &4 510 DO 350 NIC = 1s8UMD
0065 KEEPINIC) =,-1
0066 . IFILZINIC}.LT.15} KEEP(NIC} = ©
0058 350 CONTINUE
0069 355 TGO = 6.0
0070 iv = 0
0071 TG = 0.0
0072 356 DO 351 IX = 1NV
0073 1F{IX.EQ.IV) GO TO 351
0075 VGO = 0.0
0076 330 D0 90 J = 1,NM
0077 IF(YRLM(JI.LT,.. 001} 6O TO 90
0079 IFIMINGJILEQ.IX) GO TO 91,
0081 90 CONTINUE
0082 G0 Y0 351
0083 91 PF = 0.0
[e1o§. 23 KTV = 0

0085 Il = IXx


http:IFIMIN(J).EO.IX
http:IF(IX.EO.IV
http:IFILZINICI.LT.15
http:IF(LO.EO.50
http:71.084/15.28.24

ISN 0086
1SN o087
1SN o089
T5H 0090 N
ISN 0092
1SN 00Yy3
1SN Q095
ISN 0096
15N o9y

JX = LETT
JFRILTREJX
PO 341 M
LF (NONRFC
NG = NONR

- TFIKEEP{N

341

ISN Do9e8 3415

I5N 0100
I5N oOlot
ISN 0103
ISN 0104
I5N 0l05
ISN 0106
ISN 0108
ISN 0109
I5N 0110
ISN 0111
ISN 0112
ISN 0113
ISN 0115
ISN O1lé
ISN 0117
ISN 0119
ISN 0120
15N 0121
ISN 0122
1SN 0123
IS5N 0125

ISN 0127

ESHN 0129
c
ISN 0130
IS 0131
ESN 0133
ISN 0134
1SN 0135

"351

352

38

vGN = VGO
KTV = 1
CONT INUE
1F(KTV.EQ
DO 331 J
TF(YRLM{Y
PF = PF £
CONT INUE
VGO = AMI
IFIVGOLLT
IV = 1X
T6 = VGO
12 = 11
CONT INUE
TG0 = 76
TFI{TG.LT.
TG = 0.0
on 352 M
1F { NOMREC
NI = NONR
KEERINOY
CONTINUE

[J1))

1.EQ.2} 11 = IX & NY

= 120

(11,M}.EQ.0) GO TO 3415

ECII1+M}

0)1.EQ.0) GO TO 341 .
EDSINGD) & FLOAT(KI)*SUSTIND)

.01 GO TO 351 .
= 1eNM

1oLT+0.001.OR.MIN{J} . NELIX) GD TO 331

COST(2+J) = COSTIL, )

N1{VGOsPF}
«TG) GO TOQ 351

& TG0
GUESS®.01) GO TQ 38

= 120

{12+M}).EQ.0) GO TD 354
EC{T24H) .
=0

GO TO 354

TFIKZ.EQ.
IFIKZ.GT.

1

507

Z(KX) = D
IF{LP+GT.
RETURN

0} TDSIKX) = TDSINX)

0. AND.KX .NE.NX} TDS {Kx} = TDS{NX}
& DSINCOST} & FLOATH LB*K I-NYDINCOST)IE1 ) #SUSTINCOST)
b4 IF {KXEQ.NX) TOSINX} = TOS{NX) &
1 DSINCOST) & FLOAT(LYDINCDST)=NYDINCOST)&L)*SUSTINCOST)
DMIN = TGO & TOS(KX)

MIN E W{KX)

0} WRITE(64204) KXJNXJNCOST,KZIsWIKX),DHINyZ(KX)

204 FORMAT (1H »4113,5%),31F9.2,5X})

END

sxxs END OF COMPILATION #esss

FB8-LEVEL LINKAGE EDI1TOR OPTIONS SPECIFIED LIST.XREFsMAP4NCAL

VARIABLE OPTIONS USED - SIZE=(126976424576)
1EWD000 NAME MDX02ZLDIR)
IEND46]1  IBCOM=
1EW0461  UNPACK

CONTROL SECT
NAME 0R

LBOND §

5AV3

SAVALL .
TEMP

SCRACH

'
10N
IGIN

00
AS0
1300
4DFO
8F00

LENGTH

ASQ
980
3A1C
4110
6A60

CROSS REFERENCE TABLE

ENTRY
NAME LOCATION

LOCATION REFEAS TO SYMBOL IN CONTROL SECTION

168

170

178

180

188

190

94
ENTRY ADURESS
TOTAL LENGTH

wxxxMOX02L0

1ENO4561 WARNING — SYMBOL PRINTED IS AN UNRESOLVED EXTERNAL REFE

SAVY
SAVALL
SCRACH
SCRACH
SCRACH
UNPACK
SAVALL
00
F360

S5AV3
SAVALL
SCRACH
SCRACH
SCRACH
$UNRESOLVED
SAVALL

NOW REPLACED IN DATA SET

NAME LOCATION

LOCATION REFERS TO

16C
174
17¢€
184
18€

14

DIAGNOSTIC MESSAGE DIRECTORY

D-32

NAME

SYMBOL

SAVALL
TEMP

SCRACH
SCRACH
IBCOM=
SCRACH

DEFAULT OPTION(S} USED

LOCATION NAME

IN CONTROL SECTION

SAVALL

TEMP
SCRACH
SCRACH
SUNRESOLVED
SCRACH

RENCE.'EQAL WAS SPECIFIED.
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17 as5/360 ﬁDﬁTRAN H e, PR DATE -71.084/15.2B.56

COMPILER OPTIONS - NAME= MAIN,OPT= D2|LINECNT‘QA'SUURCE;BCD'NULIST,NUDECK|LOAD.NBHAP'NUEDIT'ID'NU

ESH 0002 SUBROUT INE LISTC

15N 0003 DDUBLE PRECISION NAME,NAMEN,NAMEK

1SN 0004 INTEGER*2 KNDESP+KODEM,NSYR NSFXNRFX,NYRSST, NSTRFX'NVRSFX.NPRUGr
1 KPROG.KODE:LTR«YDPL ¥

15N 0005 REAL LEVEL.NPERPD

I[SN G006 COMMON/SAVZ/EXT ¢ ACCL yKNSTGy KNFAMKNCE 4 KNPy KNMIS s JFLAGy TREF4NCSTR s

1 PHAXPHIN,ISTRT +IFIN,MAXITR4MITR,KODESP{6) ,TITLE(1Q) 4+LEVEL(20),

2 CNTRVL(20)3FIXED{20} 4KODEM{50) NSYRL50) 4 NSEX(50) 4 NAME{S6)

3 YDPLI56) ¢NRFX{50) yNYRSSTIB4)  NSTRFX{84) JNYRSFX(84)+5U5(84),C (B4}
4y RIB4), S{84},C5(90) ,NPROGI90) +KPROG{90) s KODE{S0}

ESN 0007 COMMOM/SAV3/GRO ) GUESS s LP s NSOL yMSOL ¢ NP ,MOS s NMI S ,NSPR,NPERPD (301,
1 PAD(30}sLTRISO) s PLR{50} ,RDISTISE,4) 4ALPI{4,60)

SN 00038 IFINCSTR.EQ.0) RETURN

ISN 0010 WRITE [641) NCSTR

ISN 0011 1 FORMAT [1H1425Xs124" CONSTRAINTS'/6X,'KODEY)

ISN Q012 DD 200 1 = 1.NCSTR

ISN 0013 L = KODE(I)

1SN 0014 IF{L.LTel«OR4L.GTL 11} GO TO 200

15N° 0016 J = NPROGLI)

ISN Q017 K = KPROGII)

ISN OD18 IFLJLLELNMIS & NSPR)  NAMEN = NAME{J)

1SN 0020 NAMEK = NAME(K)

ISN 0021 2 = CS{1}

ISN 0022 GO TO [10420430440,50460,70+80,30,100,110), L

15N 0023 10 WRITE1 64110 LoJsNAMEN $KyNAMEK 2

ISN 0024 11 FnRMATcax,la,sx.'STAnT Vo13,1XyAb," AFTER END ',13,1X,A64" £%,F3.0
#)

ISN 0025 G0 T0 200

ISN 0026 20 WRITE(6+21) LydsNAMENZ4K4NAHEK -

ISN 0027 & 21 FORMAT (6X,13,3X,%END V,13,1%,A64) &?,F3.0," BEFORE START *,I3.1Xs

‘ % AB)

1SN 0028 60 TO 200 -

ISN 0029 30 WRITE{H931) LyJdeNAMEN,Z .

1SN 0030 31 FORMAT [6X,13,3Xe?START 1,13,1Xs46," INt,F6.0)

15N 0031 GD TD 200

1SN 0032 40 MRITE (654L1) LeJoNAMEN,I

1SN 0033 41 FORMAT 16X,13+3X, END DEVL *4I3,1XyA6," IN',F6.0)

ISN 0034 GO TO 200

ISN 0035 50 WRITE (6451) LeJsNAMEN,Z

ISN 0036 51 FORMAT (6X013¢3X213,1%,A6,F3.0,' YEARS DEVELDPMENT!)

ISN 0037 £0 TO 200

ISN 0038 60 IF (Z.LE.O.} GD TO 64

ISN 0040 WRITE {69811 LyJyNAMEN,Z oK NAMEK

ISN 0041 61 FORMAT {6Xy13+3Xs'TARGET DATE '+13,1X,46," NO LA?ER THAN' yF4 .0y
** ' YEARS BEFORE ',13,1X,46)

ISN 0042 GO TO 200

15N 0043° 64 2 = ABS (2}

1SN 0044 WRITE (6565} LyJoNAMEN,Z,K,NAMEK

1SN 0045 65 FORMAT {6x.13,3x.'TARGET DATE *,13,1Xs A6, NO LATER THAN? 4 F4 .0y
_% ' YEARS AFTER ',[3,1X446})

ISN 0046 . G0 TO 200

ISN 0047 70 WRITE "£6+71) LsJyNAMEN,Z

ISN 0048 71 FORMAT [6X;I343Xy* TARGET DATE ',I3,1X,A6,' NO LATER THAN’ ;F6.0}

1SN 0049 GO TO 200

ISN 0050 80 JFUJLLE.NHIS & NSPR} WRITE (6481) L,J.NAKEN

ISN 0052 . 81 FORMAT {6Xs13,:3X,13,1XsA6," FIXED?)

ISN 0053 JF{J.GT.NMIS & NSPR} WRITE(&482) LsJ

ISN 0055 82 FORMAT {6Xy13,3X,"PROGRAM DEV 1V, 13,¢° FIXED?)

1SN 0056 . GO TO 200,

1SN 0057 90 WRITE {(6+91) LsJoNAMEN,Z

1SN 0058 91 FORMAT (6Xy1343Xs*START V,1341XsA6,* NO EARLIER THAN?Y,F6.0)

1SN 0059 G0 TO 200

{SN .0060 - 100 WRITE {6,101) L,JyNAMEN,Z R

ISN 0061} - 101 FORMAT (6X,13,3Xs'TARGET DATE ", I3,1XsA6,1 NO EARLIER THAN ' ,F6.0}

15N 0062 GO 1D 200

ISN 0063 110 WRITE( 64111) LyJsKNAMEK

ISN 0064 111 FORMATIAX,12,3X, '"PROGRAM DEV *,13, ' COMPLETED BY FIRST LAUNCH
10F PROGRAM ',1341X,A6) N

[SN 0065 200 CONTINUE

ISN 0066 RETURN

ISN 0087 END

w¥dkks END OF COMPILATION *wgas

D-33
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FBB-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST+XREF,MAP,NCAL

VARIABLE OPTIONS USED - SIZE={126976124576)

1EWOQ00 NAME MOXO02LC(R)
1EW0461 1BCOM=

CROSS REFERENLE TABLE

CONTROL SECTION ENTEY -
NAME URIGIN LENGTH <" + . NAME LOCATION NAME LOCATTON NAME
LISTC o0 T TR "
SAV2 788 FEQ -
SAvV3 1798 9B -

LOCATION REFERS TD SYMBOL IN CONTROL SECTION

370

ara
ENTRY ADDRESS
TOTAL LENGTH

*xxxMDAGILL

LOCATION REFERS TOD SYMBOL

SAv2 Sav2 374 SAV3
I1BCOM= SUNRESOLVED
Qo0

2118

NOH REPLACED TN DATA SET

DIAGNOSTIC MESSAGE DIRECTORY

DEFAULT OPTION(S) USED

LOCATION NAME

IN CONTROL SECTION
SAV3

IEW046]1 WARNING — SYMBOL PRINTED IS AN UNRESOLVED EXTERNAL REFERENCE, N{AL WAS SPECIFIED.

FORTRAN 1V G LEVEL 1 HMASTER {MAIN) DATE = 71084 16706746

0001
0042
0003
0004

0005

0006
o007

oooe

0009

QoL

001l

0012

o013

[alzEalaNaNalel

SPACE PHOGRAM ECONDMIC EVALUATION MODEL
COST UNCERTAINTIES ARE DISPLAYED QUANTITATIVELY

A PROGRAM EITHER EQUALS A MISSION WITH LAUNCH SCHEDULE OR A
DEVELOPMENT OR SUSTAINING PROGRAM OR A MISC. PROGRAM -
A HISSION MUST HAVE AT LEAST UME AND NO MORE THAN 10 LAUNCH YEARS

DOUBLE PRECTSION NAME
LOGICAL SKIP.EXT.ACCL
REAL NPERPD

INTEGER PROG

CARDS 3,4,E5 ARE NOT NEEDED OM TS5

INTEGER®*2 YDPL'NSYR'NSFX'NRFX’NYRSST'NSTRFX'NPRDG'KPROG'KUDE'
1 NYRSFX ¢ KODEM s KODESP ¢ VEH NMULT ¢ NDNREC 4 NYDy IS HAT o LYR+LEVT L YD,
2" MINGFINISHsNSTG+MFML 4NFMUKDDS yMAS s LABS 4 LABF,LABI 4 LTR+NUsNBY,
3 MODE yNDB s LSAyNYS+KDDEF 4 LSTyMS Ty ISTyIJST4KST+NVS4MRVNRP»
4 NYP,KNDEP s IVEHAYNTRIPyNPLSsNRRyMR ¢ NPSTGyNPAD ¢NPFAMyNFS NP INTL
5 NPINTU,MAPS,MAPF+MAP]I +KODEV,MAF,MAIC

COMMON/SAVER/ RFIXD{12,84)

COMMON /SAVDMP/ NFAMaKFLAG,FAHI30}KODEF([30) 4 FMNR{30) s FMSUS(30),
1J5T(30) +YDE(30) 2 LSAL40), SNR{4O)Y  NYS5140),DINTL40] SINTIGO) (K5T140)
2 YDI{40),YOS(40)4ISTI40) oFMSLS(30,2),5USLS{40,42)SINTLS[40+2),

3 LST(304+5),YDPF(30,5),H5T130,10),YDP5{30,10)
COMMON/SAVSARS POJL3)Y sSRI{I 314 NULGO) 4NBYL 40 JNOBIAO) #RINTI40)
1 PLCINT (40} 2 XLT{40)y PLCT(40)UPP(40) TAT{40) 4TAMTISD) +SR{40+3 ),
2 MODE(4%04+323PLCI40,3)
COMMON/SAVEL/ FINISHsNSTGaNCIILYLABF{30},LABS(40),LABI{40)
1 NFHL(QO),NFHUIQD!,KﬂDS(#ﬂl'STS(41l'STG{4DI'VLR|5UI,HPR(50}'
2 RPLMISD) ¢MAS(40,3), RXD{12,50)

COMMON/SAV2/EXT 4 ACCLy KNSTGa KNFAMKNCI KNP ¢ KNMIS s JFLAG y TREF ¢4NCSTR
1 PHMAXPMIN: ISTRTsIFINyMAXITR,MITR KODESPL6) o TITLEC10) »LEVEL (20}
2 CNTRVLIZO}+FIXEDI201},KODEMI{50) 4NSYRISO) NSFXLISOT ;NAMELSS )y
3 YDPLIS6)sNRFX{S0)yNYRSST84) ,NSTRFXLB4) s NYRSFX(84) 4SUS(B84)+C{B%)
4y RUB4)y 5{84),CS(901,NPROGIS0) +KPROGI90), KODE{90)

COMMON/SAV3/GRO,GUESSyLP,N50L s MSOL 4 NP, MOS 4NMIS,NSPRyNPERPDI30) ¢
1 PADI30)sLTR{S0) s PLRI50)RDEST(5644) yALPI{4460)

COMMON/SAV&4/ MAFI3D,3)y MAIC{AQ,3),
= NPADI2+60) sNPFAMIZD,S5)+NPINTL{30+5) ¢yNPINTUI 3045}

1 NFS{40,4)4NPSTGI30,10):MAPS{30,10) 4MAPF(30,10),MAP1{30,10),
2 PFAMDI30,5,2)yPFAMS(30+542)4PINTS{30,:5,2)+PSTGN(30+10,2),
3 PSTGS5(30,10,21}

COMMON/SVACAV/ KNV,NOPT.XKODDEP(30) +RPLO{40) + IVEHA(50)} yNTRIP(50),

1  NPLSI50}sNRRISO) +MRIS0) ,NYSt 60} HRVIG0) ,NRPI60},BLIAG) B2(60),

D-34



FORTRAN 1V G LEVEL 1, MOD 4 MAIN DATE = 71084 16706746

2 B316014B4(60)KODEVIG0) +NYP{2+6001,VMI2,60])

0014 COMMONZSAVALL/LCK y SLO yNHyNEXD s NV, NUMDyMYRSyLZOPT(8) :NYDI46) (MAT{RE
1) o SUSTI&6) DS 1461, LYD{46) 2 YD{46),150102) 4y LYR{252),LETT(250),
2 MIN(250), YRLMI(250) 4 VEH{ 446001 s NONRECL 120,20) 4NHULT{60+50)
0015 COMMON/VARNCE/KSTATy VARE[40) s VARF{50] s VARNISH) 4 FMVAR{Z 4300
1 FIVAR{3,40)4PLVAR{3,56) +SVAR({5,40} .
wiée COMMON/ SCRACH/MyN ¢NCS, PROG, JODDy IERR o SKIP (MYFLAGy JSNSCALE(S),
1 NSLII0)TOTALI20),H{20),0(20),X0UT{20),VOUT{20)+RRR{20),YEAR(20}
2r YL20) ,KVEHT{S0) yLABEL(SO0) fLVARYI{TO) 4 LVDITON s IVEHITO) 4 LVSUITO)
3 LVSF{BO),VNAM{BO] yNOPLSE)+RFISE) 4CFIBL)+SFLBE) FLAGRIBG)
4  FLAGS{B6) NSSF{86)NSRF{B856) +NSXFIBE) NDSFLB6) s SUSTFIBE) JNLVPLBS)
5y HNSTRRCUBH)+NYRSRLLB6)+sLNDF{BE) 4NSTRSTIBS)  LNDATE(86)4NPRD{90),
6 KPROIN)LCEXI90)4LZ(66) sRCOSTL 60) s KVEHL 60 IMAGE{830),
T XSCHI10,70) XLVSUHML 204500 yRECUR(20,50),KODX(90),LABNI46) 4DM{520)
on1? DIBENSION PRGEVIG)
Ole DATA RLANK /1H 7/
[(13%/] DATA PRGLV /4HPRDG, 4MRAM . 4HLEVE, 4HL /
0020 STS5041) = BLANK
o021 LYR{252} = 0O
0022 9 FINISH = 1
Q023 KSTAT = 0
024 JFLAG = 0
002% DO 3 1 = 1, 40
002é 0O 2 J = 1.3
0027 FIVARIJ,1) = 0.0
oo0za 2 SVARUJ,IY = 0,0
Qoz% VART{I) = 0.0
0030 SVAR{4s1) = 0,0 -
0031 3 SVARIS, T} = 0.0
0032 DO 4 I = 1,30
0033 FMVARL1,1) = 0,0
0034 4 FMVAR{ 2,1} = 0.0
0035 DO S I = 1,56
0036 VARMII) = 0.0
0037 DO 5 J = 1,3
0038 5 PLVARUJs+1) = 0.0
0039 DO 6 I = 1,50
0040 6 VARF(1) = 0.0
0041 10 CALL ASIGNS
0042 IF{MYRS,EQ.D) GO TD 99
0043 IFIMYRS5.EQ. 100} GD TO 9
0044 IFIFINISH.GT.1) GO TO 12
0045 NNH = NMIS + 1 + NSPR
FORTRAN IV G LEVEL I, MOD 4 MAIN DATE = 71084 16/06/46
0046 TREF = 1900.0 + TREF
0047 D0 B8 I = 1,84
0048 8 R{i} = 0.0
0049 12 D0 13 1 = 1,70
0050 LVARY{I1) = O
0051 vol1y = 0
Q052 DO 131 J = 1,410
0053 131 XSCH{J,1} = 0.0
0054 13 CONYINUE
0055 DO 132 I = 1486
0056 132 NLVPULEY = O
0057 DO 133 [ = 1,50
Qo538 133 LABEL{I) = 0
0059 DO 134 I = 1.NMIS
0060 134 NYRSST(I} = O
0061 NUMD = NUMD + NEXD
0062 DO 14 I = 1, NUMD
0063 14 LABNII) = O
[
C CALCUHLATE VARIABLES FOR SMOODTH FROM MISSION DATA
c
0064 M=1
0065 DO 120 K = 1.NM
0066 IFI{MINIK).EQ.0}) GO TO 120
0067 1 = LYR(K]
0068 J = LETTIK}
0069 IFCJWEQ.LETTIK~L}}) GO TO 105
0070 IFIFINISH.GT.1) GO TO 104
0071 sS4} = IstJ)
0072 RiJ) = YOPLLY)
0073 104 LVARY(J} = H
0074 NSTRST(J) = INT(2.0%R(J)/3.0 + .999)
Q075 IFIR{J1.EQ.0} NSTRSTIJ}=1
0076 GO TO 108
Q077 105 L1 = LVARY(J)
0678 MO = M=1
Q07 DD 106 L = L1+M0
0080 IFIMINEK).NELIVEHIL)Y GD TO 106
D08} Ml = L
nos2 G 7O 110
0083 106 CONTINUE
0084 108 IVEH{M] = MINI(K)
0085 LVSIM) = 1 - ISCGJ)Y + 1900 + ILY

PAGE 0O
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onae
00HT
otas
0089
0090
0091
0092
0093
0094
0095
00%6
0097
0098
0099
0100
0101
0102
0103
0104
0105
0106
olo7
0108
0109
o110
o111
0112
0113
o114

0115
0116
o117
0118
o119
0120
012t
0122
0123
0124
012%

110

120

140

150

[aE a3l

Lo

FORTRAN IV G LEVEL

0126
o127
0128
0129
0130
0131
0132
0133
0134
0135
G136
0137
0138
0139
0140
0141
0142
0143
0144
0145
[3LT]

ola?
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
ol6l
0162
0163
0164
0165
0166

‘M4

1. MUD & HAIN DATE = 71084 16/06/46
NLVPIJ) = NLVPLJ)} + 1

HI = M

H=H8r+1

M3 = I5(J)

IF{SUSTJ).LE..001) GO TO 111

NX = NYRSST(J)

-NSTRLTIS)

)] NSYRIJ]

NYRSSTIJ) = MAXODINX.! — M4 = M3 + 1900 + ILY + M5 + 1)
M2 = LVS(M1)

Kl =-MIN[K)

X = NMULT(K1,J)

NDUM = | = M2 - H3 4 1900 + LY + 1
XSCHINDUM ML) = YRLM{K] %X

NX = LVD({M1]

LVDIML)} = MAXOUNX,NDUM)

CONT INUE

M=M-13

NCS = 0

N = NMIS

IF{NSPR,EQ.0} GO TO 170

DD 150 1 = 14N5PR

N=N=+1

IFIFINISH.GT.1) GO TGO 140

St{N} = ISIN)

RIN} = ¥YDPLEN]

NSTRST{N) = INT{2.0*R{N}/3,0 + ,999]
JFIRI{N) FQ.0) NSTRSTIN) = 1
CONTINUE

GCONTINUE TO CALCULATE VARTABLES FOR SMOOTH USING DEV, AND SUST. CDSTS

1F{NUMDLEQ.O) GO TD 260
CALL UNPACKILZ yLZOPTE 1) 4NUHD,5)
DO 210 1 = 1.+NUMD
IFILZ(1).EQ.0) GO TO 210
N=N=+1

NDUM = N — NMI5 — NSPR
LABEL{NDUM) = 1

LABNII) = N

CIN]) = DS{I)

NYRSFX{N} = O

L = MATII)

1

1, MOD & ° MAIN DATE = 71084 16/06746

IF{L.GT.1000) GO TO 206

IF(L.LT+-100} NDUM = =L =100
TF(L.LT.~100) J = LABI(NDUM)
IF{L.LTe0.AND,L.GE.~100) NDUM = -L
IF{L.LT+0.AND.L.GE.—100) J = LABF{NDUM})
IF{L.6T.0) J = LABSI(L)

IFlJ.EQ.0) GO TO 206

DO 205 K = 1.12

" RFIXD{K¢N) = RXD(Kyd)

205

206

210

CINY = CIN} — RXDIKyJ)
NYRSFXIN) = NSFX{J}
NSTRFX(N) = NRFX(J)
NOUM = } + NMIS + NSPR
SIN) = ISINDUM}
RIN} = ¥DII)
SUSINY = SUSTLI)
NSTRSTIN) = INT{2.0%#RI(N)/3.0 + .999)
IFIRIN}.EQ.O) NSTRSTIN}=1
HYRSSTIN) = LZUI) = NYDU(1) + INTL(YDII)) ~ NSTRST(N} + 1
IFISUSINI . LT.. 00011 NYRSSTIN) = O
CONTINUE

c
C CALCULATE DEVELOPMENT CONSTRAINTS ON MISSION PROGRAMS

2)1
215

DD 250 K = 1¢NH

IF{MINIK)} +EQ.0) G0 TO 250

J = LETT{K)
IF(NLVPIJ)+EQ.1.AND.J.EQ.LETT(K-1)) GO T& 250
IV = MINIK}

D0 211 1 = 1,10

NDM = K =~ I

IFIJ.NE.LETT{NDN)) GO TO 215

IF (IV.EQ.MININDM)) GO TO 250

CONTINUE
X = LYRIK) — LYR{NDM+1}
11 = 1v

IFILTRIJ)LEQ.2} K1 = IV + NV

D0 220 K1 = 1,20
IF{NONREC{11,K1).EQ.0) GO TOD 2590
NO = NONREC{I1,X1} .

J1 = LABN{NO)

NCS = NCS + 1

NPRO(NCS) = J}

CSXINCS} = =1.0 =X

D-36
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http:IFISUS(N).LT
http:IF(SUS(J).LE

FURTRAN [V 6 LEVEL

0le?
0168
0169
0170
017l
017z
0173
0174
0175
0176
0177
0178
0179
0180
0181
0132
0183
0184

0185

4186
LAY
0188
0189

0190
0191
0192
0193
0194
08195
0196
0197
0198
0199
0200
0201
0202
0203
0204

216

218
219
217
229
250

255
iooz

260

c

1y MUD 4 o MATN

IFIC(J1}.LT..000i) 6O TO 216

KPROD) {NCS) = J

KODX{NCS) = 11

GO TO 217

IFINCS.EQ.1) GD TO 219,

HCS = NCS -~ 1

DO 218 I = 1,NCS
IFIJ1.EQ.NPRD{I}} GO TO 220
CONT ENUE
NCS = NCS
KPRO{NCS)
KQDXI{NCS}
IFINCS.GE.90
CONTINUE
CONTINUE

GO TO 260
WRITEl6y1002)

fon+
P, W

GO TO 255

DATE = 71084

16706746

FORMAT (52HONUMBER OF DEVELOPMENT CONSTRAINTS HAS BEEN EXCEEDED}

CALL SMOTHSIPRGLV+BLANK)

IFIMDS.EQ.2.0R.HOS.EQ.3) GO TO 9
IF{FINISH.EQ.MITR + 1.AND,JFLAG.EQ.1) GO TO 401
IF(FINISH.EQ.MITR + 1} GO T0O 402
IF[FINISH.EQ.MITR) JFLAG = 1

C CALCULATE VARIABLES FOR ASSIGN FROM SMOOTH VARIABLES
[

305

300

FORTRAMN "IV & LEVEL

0205
0206
.0207
0208
0209
0210
021}
0212
0213
0214
0z15
0216
0217
0218
6219
0220
g2al
0222
0223
0224
D225
o226
0z27
D228
D229
D230
0231
0232
0233
0234
0235

0236

0237
0238

310

3zo

350

349

401

402

MXRS = MYRS )

DO 300 K = 1.NM

1 = LYRIK)

J = LETT(K}
IFlJ.EQ.LETT{K~1)) GD TO 305
1S(J} = 5{J)

IX = 1S{J) + LNDATE{J} = 1900 -~ LY
IDIFF = 1X = T

IF IIDIFF.E0.0} GO TO 300 -
MYRS = MAXOQO{MYRS.IDIFF + I}
EYRIK} = | + IDIFF

CONTINUE

MYRS = MIND [MYRS,20}
IF{N.EQ.NMIS+NSPR) GO TO 10
DO 350 1 = NNM 4+ N

1, MOD 4 MAIN DATE = 71084
NDUM = 1 = NMIS = NSPR

J-= LABEL (NOUM)

DSiJl = Cl1]

L = MAT{J}

IFIL.GT.1000} GO TO 320

IF(L.LT.~100) NDHM = ~L =100
IF{L.LT.=100) J1 = LABI{NDM)
[F{LsLT+0.AND.L.GE.—200} NOM = =L
IF(L.LT.0.AND.L.GE,=200} J1 = LABF(NDM}
IF{L.GTL.0) J1 = LABS{L) i
IFl31.EQ.0Y GO TO 320

D0 310 K = 1.12

050J) = DS{J} + RFIXDIK.I)

NRFX{J1) = NSTRFX{I) .
S5USTL) = 5USLT)

YDUJ] = RiI) A
NYD{J] = IRTIS{IY + R{1}) — 1900 = ILY
TFINYDIJI.LE.O) NYOU{J} = 1

NDUM = ) + NMIS + NSPR

ISINDUM]) = SEI)

CONTINUE

RUMD = NUMD - NEXD

DO 349 1 = 1.NUMD "

IF{LYD{I) JEQ.MXRS) LYDI{I} = MYRS
CONT INUE :

GO TO 10

HAITEl64500]

GO TO 9

WRITE{6+501)

GO 7O 9

16706746

500 FORMAT [SBHOMAXIMUM NUMBER OF ITERATIONS COMPLETED - END OF THIS €

501

99

*ASE)

FORMAT { 6S5HOOPTIMUM ASSIGNMENT WITHIN BUDGET CONSTRAINTS HAS BEEN

1 DETERMINED)
sTOP
END

PAGE 00

PAGE €O
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FORTRAN IV G LEVEL 14 MOD 4

.

MAIN DATE = 71084 . 16706746

TOTAL MEMORY REDUIREMENTS 001914 BYTES

F88~-LEVEL LINKAGE EDITOR’OFTIDNS SPECIFIED LIST.NCAL,MAP

T1EW0000
IEHO4 61"
TEM D461
T1EWO461
TEWD461
1EWOG5]
1EW D461

VARIABLE OPTIONS USED - SIZE=1126976+24576)
NAME MOX0ZMNIR)

ASIGNS
UNPACK
18C0OM=
SMOTHS
MAXD
HINO

CONTROL SECTION

NAME

HAIN
SAVER
SAVDMP
SAVSAR
SAVE]
5AV2
SAV3
SAVA
SVACAV
SAVALL
VARNLCE
SCRACH

ORIGIN

00
1918
2808
3aD9s
4TFO0
5788
6798
7118
A2AQ
ADES
E80B
F2E8

ENTRY ADURESS
TOTAL LENGTH

*3xxMOXDZMN

LENGTH

1914
FCO
14BC
ASB
FL&
FEG
980
3188
B48
3a1C
ADC
6A60

oo
15048

NOW REPULACED IN DATA SET

DEFAULT OPTION{S) USED

MODULE MAP

ENTRY
HAME LOCATION NAME LOCATION NAME LOCATION

DlAhNdSTIC MESSAGE DIRECTORY ’

_1EHO446]1 WARNING - SYMBOL PRINTED 1S AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.

PAGE 00
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FORTRAN IV G LEVEL 1, MOD 4 MATCHE

[Helrg}

0002

0003

0004

ougb

goos6

0007

0008
oon9
0010
o011l
o012
0013
0014
0015
oole
0017
0ola
0019
0020
0021
o022
0023
024
0025

64
25

FORTRAN IV G LEVEL

o026
o027
0028
0029
0030
0031
0032
0033
0034
0035
0036
0037
0038
0039
Q040
0041
0042
0043
0044
[o]s B3]
0046
0047
0048
0049
0050
0051
o052
06053
0054
o055
0056
0057
0058
0459
o060
0061
0062
0063
0064
0065
0066
0067
Qo68

9050

302

9051

303

9052

304

9054
9053

305

DATE = 71084 16/55/05

SUBRUUTINE MATCHI
#22HATCH DECISIOM COSTS WITH EACH VEHICLE®®%

INTEGER*2 LSANYS.KODEF,LSTyMS5T, IST;JSTyKST,VEH,NMULT, NONREC yNYD 4
1 IS+MATLYR4LETTsLYD+MINJNPSTG,NPADyNPFAM, NFS NPINTL 4NPINTU,MAPS,
2  MAPFsMAPI+FINISHyNSTGNFHL »NFHMU,KODS \MAS+LABS » LABF +LABT ¢ MAIC 4HAF

COMMON/SAVDMP/ NFAM,KFLAGyFAM(30) ,KODEF([ 30}, FMNR{30],FM5US(320D),
1JSTI30),YDFLA0yLSA{40) 2SNR{40) yNYS(4D) yDINTLA0) ,SINTLA0) KSTI40)
2 YDI[40)sYDS{40)IST{40),FHSLS(30,2) SUSLSI4042),SINTLS{404+2),

3 LSTI30+514YDPFL{30,51,MST{30,10),YDPS{30410}

COMMON/SAVEL/ FINISHWNSTG,NCI, ILY'LABF[3OI|LABS(4OI;LABI(40||
1 NFMLE40] $NFMUL4D} o KODS (400 ¢ 5TS141) 4 STGI4G) VERI50) 4WPR{50),

2 RPLMISOY}MASI40,3]4 RXDI17,50)

CHOMMUN/SAVY /GRIGUESS s LPy NSOL ¢ MSUL ¢ NPy MOS ¢ NMES 4 NSPRyNPERPD (30 )

1 PAD'30!|LTRI50)9PLR[50)'RDIST(56'4)yALPI|4g60!

COMMUN/SAVGS MAF{30.,3), MAIC{40,3),
= NPAD{ 2460} yNPFAMI30,5) s NPINTLI3045) 4NPINTU{30,5),

1 NFS(40+4) 4 NPSTGI30, 101} ,MAPS{3G,+10),MAPF(30,10)+MAPI(30,10),
2 PFAMD{30+5+2)+PFAMSI304542) ¢PINTS(30,542),PSTGDI30+10+2)
3 PSTGS[3041042)

COMMON/ SAVALL/LCK»SEDyNMsNEXD+ NV NUMD 4 MYRS 4 LZOPT B} yNYD{ 46) s MAT 46
11, SUSTI46),05{46)LYDL46)YD{46)1S1102)4LYRIZ52]4LETTI250]),

2 MIN[2501,YRLME250) +VEH( 4¢40) yNONREC{220,20) 4 NMULT(60,50)

IF{LP.GE+2) WRITE{6+251)

DD 656 1 = 14NV
iz =1+ NV

JxX =0

KX =0

DO &% J = 1420

NONREC(T2:J) = O

NONRECII,J) = O

DO 65 MS= 1,4

K = VEH{MS.I)

IF{K.EQ.0} GO TO 66

IF (MAS{K,1) .E0. O} GO TO 9050

JX = JX + 1

NONRECIT4JX) = MAS(K,s1)

KX = KX + 1

NDNREC{IZ +KX) = HASIK,})

IFILP.GE.2) WRITEL&,250) I, MAS(K,1)
JFILP.GE.2} WRITE(6,250) 12, MASIK,1}

1, MDD & MATCH] DATE = 7108% 16/55/05

IF{J%.6T,20.,0R.KX.6T.20) GO TO 93
IFINP.EQ.O) GO TO 63

IF {MASIK,2).EQ.0} 60 T 9051

DO 302 L = 1,JX
IF{MASIK,2).EQ.NONREC(1,L]} GO TO 9051
CONTINUE

X = gx + 1

NONREC{ I4JX) = MAS(K,2)

IFILP,GE,2) WRITE(5,250) 1, MAS(K,2)
IF (JX.6T.20) 6D TO 93

IF (MASIK,31.E0Q.0) GO TO 9052

00 303 L = l.KX
IF[MAS(K,3}.EQ.NONREC{12,L}) GO TO $052
CONTINUE

KX = KX + 1

MONREC(I2Z 4KX) = HAS{K,3)

IFILP.GE.2} WRITE(64250) 12, MAS{K,3)
IF [KX.GT.20) 6O T@ 93

IF (NPAD(1,1).EQ.0} GO T@ 9053

N} = HPAD(LI,I?

nO 9054 J = 1,10

If [NPSTGINLsJ) LME.K) GO TO 9054

IF (MAPSIN1,J).EQ.D) GO TO 9053

DO 304 L = 1sX
IF(MAPS(N1,J}.EQ.NONRECII,L}) GO F¥O 9053
CONT INUE

JX = Jx kL

NOMREC[I+JX) = MAPS{NL,J)

IFILP.GE.Z} WRITE(6y250) I, MAPSINL,J)
IF {JX.GT.201 GD TO 93

G0 T0 5053

CONTINUE

IF {NPAD(2,1).£Q.0) GO TO 63

N1 = NPAD{2,1!

DO 9055 J = 1410

IF (NPSTGIN1,J}.NE.K} GO TO 9055

IF (MAPSIN1,J)1.EQ.0) GO FO 63

DD 305 L = l,KX
IF(HAPS{N1,J}.EQ.NONREG(12,L)} GO ¥O 63
CONTINUE

KX = KX + 1

NONREC(12 4KX) = MAPS(N1,J)

IFILP.BE.2) WRITE[6,250) iz, MAPS(N1,J}

PAGE 00
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http:LSTI30,5),YDPF(3O,5),MST(30,10).yDPS30.10

FORTRAN 1V G LEVEL 1, MOD 4

0069
Q070
0071

0072
0073
0074
0075
0076
0077
0078
0079
ooso
0081
0oa2
QD83
0084
o0as
ODB6
0o0a7t
onBe
0039
0091
p0Gl
0092
0093
0094
0095
on9s
0097
0098
0099
0100
Dlol
o102
0103
0104
0105
0106
0107
0108
0109
0110

9055
c

63

3056

401

307

9056

208

9057

309

9058

FORTRAN IV G LEVEL

0111
o112
o113
0ils
0115
0116
0117
0118
0119,
0120
0121
0122
o123
o124
0125,
0126
0127
0128
0129
0130
0131
0132
0133
0134
0135

0136
0137
0134
0139
0140
0l41
ais2
0143
0144
0145
0i4s
0147
0148
0149
0159
0151
0152

D-40

310

9060
9059

311

9061
BES

21

B86
887

888

312

MATCHI

JF (KX,GT.20) GO 7O 93

60 TU 63 .
CONTINUE -

DATE = 71084 16755705

Ll d PICK UP SHARED COSTS L

IF{NFAMJEQ.Q) GO TD 21

DO 885 Ky=1:4

KZ=MFS{K.KY) .
IF{KZ.EQ.0) GO TO 885 .
IF (MAF{KZ,1).EQ.0} GO TO 9056
DO 306 L = 1.JX -

IFtMAF{KZ+1)EQ.NONRECII+L}} GO TO 401

CONT INUE

JX=JR+)

NONRECE I,UX) = MAFIKZ,1)
IF{LP.GE.2) WRITE{64250) 14
DO 307 L = 14KX

1F LMAF(KZ y1).EQ.NONRECE12,L))
CONT INUE

KX.= KX + 1

NONRECI T2 KX} = MAF{KZIs1)
IFILP.GE.2} HWRITEl6,250) 12,
IFLJX.6T.20.0RKX.6T.20) 60
IF{NP.EN,.0) "G TO 885

IF (MAF(KZ+2}.EQ.0) GO TD 9057
DD 308 L = 1sdX
TIFIMAFIKZ 27 EQ.NONRECII+L))
CONT INUE

NESENN} TR

NONREC{1,JX} = MAF{KZ,2)
IFILP.GE.2) WRITE(64250) I,
IFLJX.6T.20) GO TG 93

IF (MAFIKZ,3).E0.0) GO TO 9058
DO 309 L = 1,KX
IFIMAFIKZ3).EQ.NONRECEEZ,41))
CONT INUE

KX = K¥ + 1

NONRECI12 oKX} = MAF{KZ.3}
IFILP.GE.2) WRITE(64250) [2,
IF 1KX.GT.20} GO TD 93

IF (NPAD([1,1},.EQ.0) GO TO 9059
NI = NPAD{1,I}

DO 9060 J = 1,5

MAF(KZI+1)
G0 TO 9056

.MAF{KZ,1)
TO 93

G0 70 9057

MAFIKZ,2)

60 To g0s8

MAFIKZ+3)

IF {NPFAM{N1.+J}.NE.KZ} GO TO 9060

Le MOD 4 MATCHI

DATE = 71084 16/55/05

IF (MAPF{N1,+J}.EQ.0) GO TO 9059

PO 310 L = 1,JX
IF{HAPFINL,d).EQ.NONRECTT L)}
CONTINUE

JE e YA+ ]

NDONREC{ F2JX) = MAPF{Nl.J)
IF{EP.GE«2) HWRITE(6+250) I,
IF {JX.GT.20) GO TO 93

GO TO 9059

CONTINUE

IF [NPAD{2,1).EQ.0} GO TO 885
N1 = NPADt2.1}

DO 9061 J = 145

GO TO 9059

MAPFINL,J)

IF INPFAMINL+J).NE.KZ} GO TO 90561

IF {MAPF{N1,J}.EQ.0D) GO TO 885
DO 311 L = 14KX
IF(MAPFINLyJ} . EQ.NONREC(124L))
CONTINUE

KX = KX + 1

NONREG{12  +KX)} = MAPFINL.J}
IFILP.GE.2) WRITE{6,250) 12,
IF [KX.GT.20) GD TO 93

G0 TO 885

CONTINUE r
CONTINUE )

wo% PICK UP INTEGRATIDN COST
IFIM5.EQ.4) GO TO 65
TFIVEHINS+1,1}.EQ.0) GO TO &5
KL=VEH{MS+1,1}

IF(NCI.EQ.O0) GO TO 9062

DO 89 J=1,NCI

DO 887 KY=1,4

IFINFMLLJ) JNEJNFSIK,KY)} GO TO
DO 886 KI=1l.4

GO TO B85

MAPF{NL,J)

S ks

BB7

IFINFMUL ) .EQ.NF5IKL1,KZ)) GO TO 888

CONTINUE

CONTINUE

G0 70 89

IF [MAICIJr1)4EQ.0Q} GO TO 9063
DO 312 L = 1lyJX%
IF(MAICTJr1)+EQ.NONREC{].L))
CONTINUE

JX = J% o+ 1

GD TO 402

PAGE 00

PAGE 00



FORTRAN t¥ G LEVEL

0153
0154
0155
0156
0157
0158
0159
0160
0151
0162
0163
0lé4
0165
ules
0167
oles
0169
0170
0171
0172
0173
0174
0175
6176
0177
GL78
0179
0180
0181
o182
0183
0184
0185
olse
0187
0188
0189
ol90
0191
0152
0193
0194
0195

402
313

G063

314

9064

315

89
9062

9068

9069

SURTRAN IV G LEVEL

0196
0197
0198
0199
ozo0
0201
0202
0203
0204
0205
0206
Q207
0208
0209
0210
0211
0212
0213
0214
0215
0216
0217
0218
0219
0220
a2zt
0222

316

9070

317

9067
9066
9065
65
66

93

%9
220
250
251

1+ MOD 4 MATCHI DATE = 71084 16/55/05
NONREC{14JX) = MAICLJ41) .
IFILP.GE.2) WRITE{6,250) [, MAICIJ,1}
DO 313 L = 1.KX
TF{MAIC{J,1).EQ.NONRECL]2,L}) 6O TO 9063
CONTINUE

KX = KX + 1

NONRECIIZ KX} = MAIG{J,1)

IFLLP.GE.2) WRITE[6+250) 12y MAIC{J,1)
IF(JX.6T.20.0R JKX.GT. 200 GD Ta 93
IFINP.EOL0) GO TO 89

IF {MAIC{J,2).EQ.0) GO TQ 9044

DO 314 L = 1aJX

IF(MAICTJ,2) JEQ.NUNRECII,L}) GO TG 9064
CONT INUE

JX =X+ 1

NUNRECUT,JX) = MAIC{J,2)

IF{LP.6F.2) WRITE(6,250) I, MAIC{J42)
IF1JX.6T.20) 6O TO 93

1F {MATC(J,3).E0.0} GO TD 89

DD 315 L = 1,KX

IF{MAIC(J,3) EOLNONRECI12,L)) GO TO 89
CONT I NUE

KX = KX + 1

NONREC(T2 ,KX) = MAIC[J,3)

IFILP.GE.2) WRITE(6,250) 12, MAICIJ,3)
IF (£X.GT.20) GO TO 93

CONTINUE

IFINP.EO,0) GO TO 65

00 9065 M = 1,2

IF (NPAN{M,i1,.EQ.0) 60 TO 9065

N1 3 NPADIMs|}

DD 9066 J = 1,4

IF INFSIK,J).EQ.0) GO TO 9085

DD 9067 KY = 145

IFENPINTLINISKRY) .EQ.0) GO TD 9066

1F {NPINTLIN1,KY}.NE.NFSIK,J}) GO TO 9067
DD 5068 KZ = ls4

IF (NPINTU(NI,KY}.EQ.NF5(K1,KZ)} GO TO 9049
CONT INUE

60 70 9067

IF (MAPI(N1,XY}.EQ.0) GO TO 9067

1F (M,E0,2) GO TGO 3070

DO 316 L = 1,4X

1. HOD & MATCHI DATE = 71084 I 16/55/08
IFIMAPT{HL KYI.EQ.NONRECT{I,L)) GO TO 9067

CONT THUF

JXow JX e ]

NONREC( 1,JX) = MAPTINIKY)

IF(LP.GE.2) MWRITE[S&,250) I+ HMAPIIN1.KY)

1f [JX.GT.20) GO 7O 93

GO TU 2067

DO 317 L = 14KX

IF (MAPI{NL,KY) .EQ.NONREC{12,L}} GO TO 9067

CONTINUE

KX = KX + 1

MONREC(I2 +KX? = MAPIINL1,KY)

IFILP.GE.2} WRITE(6,250) 12, MAPI{NL,KY)

1F {KX.GT.20) GO TO 93

CONT INUE

CONT INUE

CONT INUE

CONYINUE i

CONTINUE

RETURN

WRITE(6,220) 1

KFLAG = 1

RETURN -
FORMAT{45HDEXCEEDED 20 NON-RECURRING COSTS FOR VEHICLE,I4)
FORMAT(15, 16X,14) .
FORMAT (BH1VEHICLE»10X1SHDECISION NUMBER)

END

PAGE 00

PAGE 00
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http:IKX.GT.20
http:MAPI(N1,KYI.EQ.0I
http:NPINTU(NIKY).EQ
http:NFS(KJ).EO.0I
http:KX.GT.20
http:IF(LP.GF.23
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http:MAICLJ,2).EQ.OI
http:IF(JX.GT.20.OR.KX.GT.20

FORTRAN IV G LEVEL 1, MOD 4

MATCHI DATE = 71084 s r - 1655705

TOTAL MEMORY REQUIREMENTS 001984 BYTES

FB8~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP

VARIABLE OPTINNS USED - SIZE=(126976+24576)
1EWO000 NAME MOX02MH{R)

IEWO45]1  IBCOM

CONTROL SECT
NAME aR

MATCHI
SAVDHP
SAVE]L
SAV3
SAVYS
SAVALL

ENTRY ADDRESS
TOTAL LENGTH

*#£+MOX0ZNH

10N
IGIN

00
1988
2E4B
3E10
47F8
7980

LENGTH

1984
14BLC
EC4
9E4
3188
3aAl1C

00

B3AD

MODULE MAP

ENTRY
NAME LOCATION NAME LOCATION

NOW REPLACED IN DATA SET

DIAGNOSTIC MESSAGE DIRECTORY

1EWQ46]1 WARNING - SYMBOL PRINTED IS AN UNRESDLVéD EXTERNAL REFERENCE, NCAL H£§

D-42

DEFAULT OPTION(S) USED

NAME LOCATION

SPECIFIED.

.PAGE 00
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ISN
1SN
1SN

[5N

I SN
ISN
ISH
1SN
1SN
ISN
ISN
ISN
1SN
ISN
1SN
I5N
ISN
ISN
15N
ISN
1SN
1SN
15N
1SN
ISN

1SN
1SN
1SN
15N
15N
1SN
1SN
ISN
15K
15N
15N
1SN
ISN

I5N
ISN
ISN
15N
ISN
ISN
1SN
ISN
ISN
1SN
ISN
I5N
IS
15N
ISN
15N
I5N
15N
ISN
ISN

ISN
ISN
I'sN
1SN
ISN

0002

0003
0004

onos
0006
0ouT

0008

0009
0010
001l
0olL2
Q013
0014
0015
o016
0017
0018
0019
0020
Qo021
0022
0024
o02s
0027
0029
0031
0033
0034

0036
0038
0040
0042
0043
0044
0045
0045

Q04T

0048
0049
0050
0051

0052
0054
0056
o058
0060
0061
0062
0363
0064
0065
0066
qo&T
0068
0070
0071
o072
aoil3
0074
0075
Q076

0077

0078
0080
o082
0083

0S/360

C DE

3%

a3

35
3%

60

FORTRAN H - " DATE 71.084/16.09.5%

SUBRCUT INE MATE] )
TERMINE IF VARIOUS STAGE GOMBINATIONS MAKE A FEASIBLE VEHICLE
REAL 1SP,I5PA,LENT

INTEGER®2 FINISHNSTGsNFML NEMU,KODS yMAS ,LARS s LABFyLABE s VEH NYD+
1 NMULT+NONREC,15+MATsLYR,LETT ,LYD,MIN NVS MRV ,NRP+NYP KODEP
2 IVEHANTRIPsNPLS,NRR,MR ,KODEV

COMMON/SAVALL/LCK s SLU o NMy NEXD o NV 4 NUMD 4 MYRS, LZOPT(8) 4 NYD{ 46 ) yMAT (46

11, 5USTE46) 4DSI46) 4 LYDL46) s YDI46) ES{102),LYRI252) ,LETT{250)
2 MIN{250) ,YRLM{250) ¢ VEH{ 4460} ,NONREC( 120,200 +NMULT{60+50)
COMMON/SAVELS FINISH.NSTGyNCT,ILY,LABF(30) ,LABS(40)+LABI(40),
I NFMLLI401 NFHULH0) ,KODS{ 403, STSI41}4STGL40) 4VERTS50) yWPR{50)
2 RPLMISO},MAS{4043)y AXD(12,50)

COMMON/SVACAY/ KNV NOPTKODEP[ 301 ,RPLU140) ( IVEHALS0) sNTRIPI50)
1 NPLSISOD)4NRRISO) +MRISDI NYSLA0) +MRYIGO) s NRP(S0) +B1(60),82(60),
2 B3L60),B4L60)KODEVIS0}NYPI2,60) ,VMI2,600
COMMON/SCRACH/ 1P IV IGoNPAXL2) yNEH{ &) ¢ NST( 41 )y THRT{411,DIAMI4] )y
1 FSLUAL) +LENTCLL) yWTFULAL) hWTIN(4L) L I5P(4L)4HZI50},LZ(50),

2 WINT{3,60) s KXy NXsHGHTI40) ¢ WFLH) 4 WT({S) 2 TSPA{&L,
3 THUTU41+PRT(60) ¢MeVDESsHPLyPRyK1s TERR ¢DUM{606T)

DATA PI.NyVREF,CL1/3.1418,2,25573442B8.5/
NVL = NV £ 1

00 34 I = NV1,60
VEH{1,1)=0

D0 34 Jz1,3
VEH(JEL,1}=0
HINT(Js13}=0.0

NX = 0O

IMAX=0

JMAX=0

KMAX=0

LMAX=0

DO 35 I=1+HSTG
IFINST(1).EQ.0) GD TG 36
WGHT(I)=WTFULI}EWTINII)
IFINSTII}.EQ.1) IMAX=]
IFINSTIT).EQu2) JMAX=T
IFINST(1).EQ.3} KMAX=]
IF(NSTI{T}.EQ.4) LMAX=2]
GONTINUE

IF(IMAX,.EQ,O0) GO TQ 400

IF{ JHAXLEQ.0) JMAX=THAX
IFIKMAXLEQ,O) KMAX=JMAX
[F{LMAX.EQ.0) LMAX=KMAX
IMI=IMAXE]

JHI=JMAXEL

DO 500 [=1,TMAX

KL = ]

WF{11=WTFU{T)
WTTLI=WTIN(I}
1SPAL1I=ISPLT}
THUT[1)=THRT (I}

PO 400 J=1MH1lsKMAX

HINX=PT={DIAMII)EDIAMIJ) ) #ISORTLILENT{I} ) **2E L (DTAMIT)-DTAMI) ) * )

1 0.51%*%2)1%5,0%0.5

IF [THRT(1)oLTW1 2% {MGHTI T IEHGHT{JIEWINX)) GD TO 400
IF (THRT{I).GT«3.5*%(WGHTI ) EWGHT{JIEWINX}) 60 TO 400
IF (DIAMIJ).GT.Ll.2*0TAM{I1) GO TG 400
IE {DIAM{I).GT+3.5%D1AM(S}} GO TO 400
HFI2}=WTFULJ)

HT{Z)=WTIN{J)

1SPAL2Y=15P(J)

THUTI2}=THRT(J)

M=0

PR=0.

VDES=0.

CALL PERFI(CLIsNsVREF}

IF {IERR.NE.O) GO T 60

NX = NX & 1

KX = NV &L NX

NJg=J

VEH{1.KX)=]1

VEH{2,KX)=J

WINT(1+KX)=WINX

PRTIK*)=HPL

CALL MISMTI

1FIKX+EQ.1000 GO TO 60

IF{KX.GE.60) GO TO 600

DO 300 K=IM1,LMAX
WINY=PI=(DIAMIJ)GOIAMIKI ) * [SQRTI{LENT(K} I *#%26{ {DIAMLY)-DIANIK])
1 #0.51%%2}1%5,0%0.5

COMPTLER OPTIONS = NAME= MAIN,0PT=02,LINECNT=44,50URCE,BCD,NOLISTNODECK yLOAD +NOHAPJNDEDIT 1D RO
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15N
ISN
15N
1SN
ISN
i5H
ISN
ISN
15N
15N
15N
15N
15N
5N
15N
ISN
15N
1SN
ISN
15N
15K
158
IsN

isn

15N
15K

ISN-

ISN
ISN
15N

1SN
15N
TSN
1SN
ISN

15N
I5N

ISN
ESN
15N
1SN
15N
ISN
I5SN
ISN
15N
ISN
I5N
ISN
1SN
ISN
TSN
15K
15N
ISN
I5N
ISN

15N
ISN
I5N
ISN
ISN
1SN
ISN
ISN

ISN
ISN

wkdkR i

0084 " IE (THRT(J).LTo0.37% {WGHT{JIEWGHT [K)EWINY}) GO TO 300

0086 IF (THRT{J) +GT.1.25%IHGHTLJ) EWGHTIK) EWINY)) GO TO 300
[WGET] IFQITHRT(lJ.LT.1.2¥{HGHTIlIGHGHTIJIEHGHT{K);H!NXGH[NVI} GO TO 300
0090 IF UTHRT(114GT 3« 0%(WGHT( 11 EWGHT (1) GHGHTIK) EWINXEWINY)) GO TG 300
0092 IF {D1AMIK) .GT.1.2%DTANIJY) GO TO 300
0094 IF (DIAM[J).GT.3.5*DIAMIK)) GO TO 300
0096 WE{3)=HTEU(K) . N -
0097 HTU3)=MTINIK) .
0098 ISPAI3)=ISPIK)
0099 THUT ( 3)=THRT (K}
0100 M=1
0101 PR=0.
0102 VDES=0. .
0103 CALL PERFI{CLIN,VREF)
0104 IF f1ERR.NE.O) GO TO 70
o106 NX = NX & 1
o107 KX = NV & NX
0108 VEH{1sKX)=1
0109 VEH{Z,KX}=J
0110 VEH[3,KX}=K
ol11 WINT{1+KX)=HINX
0112 WINT{2,KX) =W INY
0113 PRT{KX}=WPL
(o
0114 CALL MISMTI
[
0115 1FIKX.EQ.100} 6D TO 69
0117 IF{KX.GE.60) GG TO 600
o119 69 IF{K.GT.KMAX) 6D TO 300
0121 70 DD 200 L=JM1.LMAX
0122 IFIL.FQ.NJ) GO TO 200 :
0124° HINZ=PI*IU[AH!K)50!AHIL)I*tSORT(ILENTIL}}ltZGI(DIAH{K!—D]AH(LJI
1 %0.5)%%2))%5,0%0,5
0125 IFCTHRT (K} LT+ 0.30%(HGHT IR IEWGHTIL)EWINZ)) GO TO 200
0127 . IE{THRT K] «GT« 1 25%{WGHT(X) EHGHT{L)IEWINZ)) GO TO 200
0129 IF{THRT(J) LT o0.32% (WGHTIJ) EWCHT{K) EHGHT (L} EWINYEWINZ}) "GO. TO 200
0131 TF{THRT( ) oGTa Lo 50% (WGHT(J } EHGHT [K) EHGHT{L)EWINYLWINZ)) GO TO 200
0133 IF(THRTJlJ.LT.l.ZO*(HGHT(llEHGHT(J!GHGHT(KISHGHTtLlEHINx&HlNY&HlNZ
1 1) GO TO 200
0135 IFITHRTGI).GT.B.OD!IRGHT(IIGNGHTIJIEHGHTtK!GHGHTIL)SHINXGHINYEHINZ
1 1)) GO TO 200
0137 IFIDTAMILY .GT. 1. 2¢#DIAMIK) ) GO TO 200
o139 IFIDIAMIK) .GT .4, 0*DIANIL)} GO TO 200
014l WFI4}=WTFUIL}
0142 WT{4)=HTINIL)
01437 : ISPA{4)=1SPIL}
0l44 . THUT(4)=THRTIL)
D145 M=2
0146 PR=0.
0147 VNES=0.
0148 CALL PERFI(CLI«N;VREE}
0149 1F{IERR,NE.O) GO TO 200
0151 NX = NX &1 .
0152 KX = NV & NX :
0153 VEH{1,KX}=1
0154 - VEH[2+KX)=J
0155 VEH( 3,KX)=K
0156 VEH(&,KX}=L
0157 WINTUY,KX)=HINX
0158 WINTL2,KX)I=HINY
0159 WINTI3,KX)=WINZ
0160 PRTIKX ) =W PL
c
0ls1 CALL MISMTI
c
ole2 1F({KX.EQ.100) GO TO 200
D164 1F{KX.GE.60) GO TO &00
G166 200 CONTINUE
o0ls7 . 300 CONTINUE
o168 460 CONTINUE
0169 500 GONTINUE
0170 600 NV = NV & NX
0171 RETURN
0172 END

END UF COMPILATION ®¥#is%


http:IF(L.EO.NJ
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FBB-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED L1ST,XREF,MAP,NCAL .

VARIAELE OPTIONS USED - SIZE={126976,24576) DEFAULT OPTION(S) USED .
NAME MOXOZME(R)

1EW0461 PERFI

IEWDAS]  SORT

IEWD461 MISMTI

1EWDO000

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME
MATE] 00 AGE-
SAVALL heB 3A1C
SAVEL 4488 FC4
SVACAY 5450 B4B
SCRACH 5F93 6A60
LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTIDN
140 SAVALL SAVALL 144 ’ SAVALL T savalL
148 SAVEL . SAVEL 140 . SVACAV SVACAV
150 SCRACH SCRACH 154 PERF] SUNRESOLVED
158 SQRT S$UNRESOLVED 15C T OMISHTL SUNRESOLVED
ENTRY ADDRESS oo
T10TAL LENGTH C9F8

*ExkMOXO2ME

NUW RLPLACED IN DATA SET

DIAGNOSTIC MESSAGE DIRECTORY

iEWO46) WARNING — SYMBOL PRINTVED IS AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.

(17

1SN o002

ISN 0003
15N 0004
1SN 0005
I5N 0006
ISN 0007
ISN Qo008
1SN 0009
15N 0010

057347

FORTRAM H DATE 71.084/156.10.37

COMPILER OPTIONS ~ NAME= MAIN,DPT=02yLINECNT=44, SOURCE ,BCD,NOL IST 4NODECK »LOAD NOMAP, NOEDIT, 1D ,NO

SUBRDUTINE MEAN (PL4KSTAT,SIGS:SX,5Y})

C FROM MODAL VALUE AND X PERCENT TA1L VALUE, CALCULAYE MEAN AND SIGMA=-SQUARE

c

KSTAT = }

P = 1.0 - P1

CALL NDTRI(PyYoCyIE)

SIGS = —.5%Y & S5*SQRT{Y®*Y L &4,0%ALOG{SX/SY}}
SIGS = SIGS*SIGS

SY = SY*EXP([1.5*5165)

RETURN

END

*¥kxxd END OF COHPILATION #*tx%x

D-45


http:MAINOPT=02,LINECNT=44,SOUJRCEBCDNOLISTNUDECKLOAD.NOMAPNOEDITID.NO
http:71.084/16.10.37

FBB~-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL

1EW0O000
1EWGO46]
TEWOA6]
1EHOG46]
IEW046]

VARIABLE OPTIONS WSED — SIZE={1269T76+24576)
NAME MOXO2EX{R}

NDTRI
EXP
SQRT
ALOG

CROS5 REFERENCE TABLE

DEFAULT OPTION(S) USED

CONTROL SECTION ENTRY
NAME URIGIN LENGTH NANE LOCATION NAME LOCATION NAME LOCATION NAME
MEAN oo 226

LOCATION REFERS YO SYMBOL

D& NDTRI SUNRESOLVED oL EXP SUNRESOLVED
EQ SOAT S$UNRESOLVED E4 ALOG SUNRESOLVED
ENTRY ADURESS {00
TOTAL LENGTH 228

*xxxMOX0ZEX

IN CONTROL SECTION LOCATION REFERS TO SYMBOL

NOW REPLACED IN DATA SET

DIAGNDSTIC MESSAGE DIRECTORY

IN CONTROL SECTION

I1EW0461 WARNING — SYMBOL PRINTED 15 AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.

{17 05/360 FORTRAN H DATE 71.084/16411.06
COMPILER OPTIONS -~ NAME= MAIN,OPT=02,LINECNT=44,S0URCE BCD,NOLIST +NODECK+LOADyNOMAPR s NOEDIT . I0D,NO
1SN o002 SUBROUTINE MISMTI
€ UGETERMINE PERFORMANCE OF NEW VEHICLE IN TERMS BF MISSION HGDEL INPUT
ISN 0003 REAL LENT+ISPsISPA+NPERPD
1SN 0004 INTEGER#*2 VEH,NMULT,NONREC ,NYD, IS MAT,LYR,LETT,LYD, HIN'LTR NVS,
1 MRV:NRPNYPyKODEPyIVEHASNTRIP +NPLS ¢ NRR 4 MR 4 KODEVFINISH¢NSTG,
2 NFML NFHU.KODSMAS,LABS.LABF,LABE
c .
ISN 0005 COMMON/SAVEL/ FINISHeNSTGsNCI,1LY,LABF(30},LABS{40},LABT(40),
1 NEML{40D) ¢NFHUT4D) yKODS(40),STSUAE) ,STGL40) 4VLR{50) 4HPRISO )y
2 RPLMISD) +MASI40+3)y RXDIL1Z,50)
ISN 0005 COMMON/SVACAV/ KNV ROPT,KODEP{3() yRPLO{ 40}, 1VERA(50)KNTRIP (500,
1 NPLS{50}sNRR{50) sHRI[5Q),NV5{560)HRVI60)4NRP{H0) 4BLI60) +B2(60)
2 B3160)1+B4{60) JKODEVIGOD) +NYP(2,60],VH{2Z2,60])
ISN 0007 COMMON/SAVB/GROyGUESSy LP pNSOL » MSOL NP ¢ MOS 4, NMIS 4 NSPRyNPERPDI30)
i PAD(30) 4 LTRI50) yPLR{50} +RDIST(S644) s ALPI (4,600
15N 0008 COMMON/SAVALL/LCK, SLOyNM, NEXDy NV 4 NUMD . MYRS oL ZOPTL2) ¢ NYD( 46}y MAT (46
112SUSTL46) 2050463 ¢ LYD{46) ¥YDUL46) o [S1202) 4 LYRIZ5214LETT{250),
2 MIN{250), YRLH{250) s VEH{ 44 60) +NONRECT 120,20} ,NHULT{ 60,50}
15N 0009 COMHON/SCRACH/ IP s IV, IGsNPAX(2) 4 NEHT 41 4NST{41) ,THRT(41),DIAK{41},
1 TSL{41},LENT(AL)sWTFULG1) yWTIN(S1)4ISP{41) 4MZ(50),LL{50),
2 WINT{3,60) 1 KXsNXsWGHTI40) ¢WF 1LY $WT14) 4 ISPALG),
3 THUT{41, PRT(60)'H.VDESnHPLgPR,Kl'IERRgDUH(60673
15N 0010 DATA VREF,CLI/25573.+28,5/
c
ISN 0011 CFi=0.
15N 0012 KNS = 1
ISN 0B13 1F{NV.E0Q.0} GO TO 10}
TSN 0015 DO 100 MJ=1sNV
15K 0016 IF{VEH{1,KX) «NELVEHI14#J}) GO TO 100
ISN QCl8 FF{VEHI24KX} NE.VEH{ 2,MJ}} G0 7O 100
ISN Q020 IFIVEH{2 KX NE,VEH{3,M0)) G0 TO 20
1SN o022 IF{VEH{4,KX) NE.VEH{4yMJ}} GO TO 30
15N 0024 KX = 100
ISN 0025 NX = NX = 1
ISN 0026 RETURN
ISN 0027 20 1F{VEH{3,HJ}.NE.O} GO TO 100
IS5N 0029 IF(KNS.EQ.3) GO TO 100
ISN 0031 CFI = EXPIBIIMI)}
ISN 0032 KNS = 2
ISN 0033 G0 TO 100
1SN 0034 30 IFIVEH[4,MJ).NE,O} GO TO 100
ISN 0036 CFI = EXPIBLIMI}}
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ISN 0037
i5N 0038 100
1SN 0039 101
ISN 0040 200
ISN 0041
TN 0042
ISN 054
ISN 00546
IsH 0047 300
ISN 0048
ISN 0049
ISN 0051
IS4 0052 400
ISN 0053
IS5 0054 200
I5N 0055
15N 0056
ISN 0058
I5N 0059
ISN 0060
ISN 0061
15N 0062
ISN 0063 501
1SN Q064 502
TSN 0065
ISN 0Q&6
ISN 0067
1SN 0058
ISN 0069
ISN 0071 503
ISN 0072
1SN 0073
ISN 0074

KNS = 3

CONT INUE

GO TO (200+300+400), KNS
M=

N=2 .
IF{VEH(3 +KX].NE,0) N=3
IF{VEHI4,KX).NE.D)} N=4
Gl TO 500

N=2

M=1

IF{VEH{ 4, KX).NE.O) M=2
GO TO 500

N=3

M=)

K1=VEH! ]1,KX}

00 501 I=1.+4

IF{(VEH[T+KX}.EQ.0) GO TO 502

K=VEHI [,KX)
HE[TI=HTFULK)
WTIII=WTINIK)
TSPACTI=ISPIK)
THUTII)=THRT(K}
CONTINVE

Do 503 1=1.NM18
LZ{I} = 0
PR=CF1
VDES=VLRI(I)
CALL PERFI{(CLI¢NyVREF)

IFINPL.GT.WPRII).ANDLEERR.EQ.0) LZ{]) = 1

CONTINUE

CALL PACKILZeVMILoKX) NMIS,1}

RETURN
END

sxkkxx END OF COMPILATION Zkeauk

F88-LEVEL LINKAGE ECITOR OPTIONS SPECEIFIEQ LIST.XREF,MAP,NCAL

VARIABLE OPTIONS USED - SIZE=(126976,24576}
NAME MOX0ZMI(R)

1 EW 0000
IEW0461 PACK
1EM 0461 PERFI

IEWO46]  EXP

CONTROL SECTION

NAME ORIGIN
MISHTI 00
SAVEL 468
SVACAVY 1430
S5AV3 1F78
SAVALL 28F8
SCRACH 6318

LOCATION REFERS

108

1190

118

120

128

AD
ENTRY ADDRESS
TOTAL LENGTH

*¥¥%kMOX02HI

CROSS REFERENCE TABLE

ENTRY
LENGTH ) NAME  LOCATION NAME
466
FC4
B48
980
3A1C
5450
TG SYMBOL IN CONTROL SECTION
SAVEL SAVEL 10¢
SAV3 SAV3 114
SAVALL SAVALL . 11¢
PACK SUNRESOLVEG 124
Exp S$UNRESOLVED 98
SAV3 SAV3
o0
o8

NOW REPLACED EN DATA SET

DIAGNDSTIC MESSAGE DIRECTGRY

LOCATION

NAME

LOCATION REFERS 7O SYMBOL

SVACAY
SAVALL
SCRACH
PERFI

SCRACH

DEFAULT OPTION{S)} USED

LOCATION NAHE

IN CONTROL SECTION

SVACAY
SAVALL
SCRACH
$UNRESOLVED
SCRACH

1EWO46]1 WARNING « SYMBOL PRINTED IS AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED,
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{17} 087360 FORTRAN H DATE 71.084/156.11.38

COMPILER OPTIONS ~ NAME= MAIN,DPT=02|LINECNT=k4,SOURCE'BCD.NBLIST.QDDECK,LDAD.NUHAP.NDEDIT|IO.ND
15N 0002 SUBROUTINE NDTRIX,P+D} -

C - '
C THIS SUBROUTINE COMPUTES Y = P(X) = PROB THAT THE RANDOM VARIABLE U,
C DISTRIBUTED NORHALLY{O,1} 1S LESS THAN OR EQUAL TO Xs. ~F(X) = THE
C GRDINATE 0OF THE NORMAL DENSITY AT Xy IS ALSO COMPUTED.
C DESCRIPTINN OF PARAMETERS X = = INPUT SCALAR FOR WHICH P{X} IS COMPUTED
c p = ~ QUTPUT PROBABILITY, D — - OUTPUT DENSITY.
C METHOD - — BASED ON APPROX IN C, HASTINGS, APPROXIMATION FOR DIGITAL
4 COMPUTERS, PRINCETON UNIV. PRESS; PRINCETONy NuJsy 1955. SEE EQN. 26.2.174
c HANDBOUK OF MATHEMATICAL FUNGTIONS, ABRAMOWITZ AND STEGUNy DOVER PUBL., INC.
C
ISN 0003 AX = ABS(X)
IS5N 0004 T = 1.0/(1.0 & +2316419%AX)
ISN 0005 0 = 0.3989423%EXP{~X¥X/2.0)
15N 0006 P = 1.0 — DSTHI{{(1.330274%T. = 1.8212561*T E1.7Bl4TB)*T
* ~0.3565638)3T L .03193815) .
15N 0007 IFIX) 14252
13N 0008 1P=1.0-7P
1SN 0009 2 RETURN
ISN 0010 END

kakex®x END OF CUMPILATION #¥%xi¥

FBB—LEVEE,LINKAGE EDITOR DPTIONS SPECIFIED LISTyXREF,HMAPSNCAL .

VARIABLE OPTIONS USED - $12E={126976:24576} DEFAULT OPTION(S) USED
1EWOO00G NAME MOXO02NR{R) 3
1EWO461 EXP

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
NAME  OREGIN LENGTH NAME  LOCATION NAME LOCATION  NAME  LOCATION NAME
NDTR 00 19C ) )
LGCATION REFERS TD SYMBOL IN CONTROL SECTION . LOCATION REFERS TO SYMBOL IN CONTROL SECTION
e EXP SUNRESOLVED
ENTRY ADORESS 00 .o
TOTAL .LENGTH 1E0

=8 SMOXOZNR NOW REPLACED IN DATA SET

DIAGNOSTIC "MESSAGE DIRELTORY

1EWO46)1 WARNING - SYMBOL PRINTED 1S AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.
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aun 05/360 FORTRAN'H ° 7 DATE 71.084/16.12.08

COMPILER OPTIONS ~ NAME= MAIN,O0PT=02,LINECNT=44, SOURCE ,BCD,NO1L 15T +NODECK , LOAD,NOMAP NOEDET 4 1D NG

1SN 0002 SUBROUTINE NDTRI(P+X¢CosIE)
C
[ COMPUTES X = P#x{—11(Y], THE ARGUMENT X SUCH THAT ¥ = P(X) =
C THE PROB THAT THE RANDOM VARIABLE U, DISTRIBUTED NORMALLY!O0,1), IS
C LESS THAN OR EQUAL TD X, FIiX)y THE DRDINATE O F THE NORMAL DENSITY+AT X,
C 1S ALSO COMPUTED N
[ T
C P =~ TINPUT PRDBABILITY .
€ X - OUTPUT ARGUMENT SUCH THAT P = Y = THE PROB THAT U, THE RANDOM
c VARTABLE, IS LESS THAN OR EQUAL TO X
C € -~ OUTPUT DENSITY, FIX) '
C IER - OUTPUT ERROR CODE
C MAX[MUM ERROR IS 0.00045
c
15N 00032 1IE = 0 .
1SN 0004 X = .99999ELT4
1SN 0005 C=x
1SN 0006 IF (P) 1s4,2
1SN 0007 1 1E = =)
1SN 0008 RETURN
1SN 0009 2 IF (P=1.0) 7,5,1 *
15N 0010 4 X = -.999999ELT4
1SN 0011 5 C = 0.0
ISN 0012 c‘ RETURN
ISN 0013 7C=p )
1SN 0014 IFIC - 0.5} 9,9,8
ISN QD15 BC = 1.0-C
1SN 0016 9 T2 = ALOGI1.0/{C*C))
ISN 0017 T = SQRTI(T2) 3 .
15N 0018 X = T=12.51551780,802853%TE0.010328%T2)/{1.061.432788%T¢
1 0.189269*T2 £ 0.001308%T*72)
1SN 0019 IF(P-0.5) 10,410,111
ISN 0020 10 X = ~X
1SN 0021 11 C = 0.3989423+EXPI~X*X/2.0)
ISN Q022 RETURN
ISN 0023 END

snsesk END OF COMPTLATION ##%exs

FB8=-LEVEL LINKAGE EDITOR QPTIONS SPECIFIED LIST,XREF,MAP,.NCAL .
VARIABLE OPTIONS USED = 512E={1269764+24576) DEFAULT OPTION(S) USED
IEW0000 NAME MDX02NI (R) . :
1EW0461 EXP
IEHO461  SQRT
1IENQ461  ALDG

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
NAME  URIGIN LENGTH MAME  LOCATION NAME  LOCATION NAME  LOCATION NAME

NDTR1 0 ZA6

LOCATION REFERS TO 5YMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOGL 1IN CONTROL SECTION
EQ EXP SUNRESOLVED E4 SQRT SUNRESOLVED
€8 ALDG SUMRESOLVED

ENTRY ADDRESS 00

TOTAL LENGTH 248

xR EMOX02N] NOW REPLACED IN DATA SET
DIAGNDBSTIC MESSAGE DIRECTORY

IEWO441 WARNING — SYMBOL PRINTED 1S AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED,
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(17} 057360 FORTRAN H DATE 71.084/16.12.38

COMPILER OPTIONS — NAME= HAIN.DPT=02|LINECNT%§4'SDURCEpBCQ.NUL!ST.NBDECKpLOAD.NUHAP.NGED]TpID,M
ISN DoD2 SUBRDUTINE OUTPTI -

c s PRINT OUT BEST ASSIGNMENT =
c .
1SN 0003 DOUBLE PRECISION NAME JUPE o
ISN 0004 REAL NPERPD,LEVEL . - S
ISN 0005 LOGICAL EXT,ACCL -
1SN 0006 INTEGER#2  YDPL NSYRyNSFXsNRFXNYRSST NS TRFX,NPROG yKPROG (KODE

1 NYRSFX,KDDEMyKODESP ,FINISHyNSTGyNFML , NFKU,KODS , MAS s LABS 4LABF,
2 LABI s VEH+NMULT s NONREC ¢ NYDy ISy HAT yLYRLETT,LYD,HINJLTR

ISN 0007 COMMON/SAVEL/ FINISH,NSTGsNCT»ILY4LABF(30),LABSI40),LABI(40),
I NFML{40) 4NFMU{40) ¢KODS{40) ¢ STSI411,5TG140) 4 VLRI50) , WPR(50)
2 RPLHMIS50),MAS{40,3), RXDI12,50) .

ISN 008 COMMON/SAVZ/EXT s ACCL 4 KNSTG o KNFAM,KNC 1y KNP o KNMIS s JFLAG + TREF {NCSTR s
1 PHAX+PMINs ISTRT o IFIN,MAXITR4MITR,KODESP{6) ,TITLE(10) LEVEL{20),
2 CNTRVLIZ20),FIXED(20) yKODEM{S0) ,NSYR{S0) 4NSFXI50) 4NAME(56),
3 YDPLUS&}NRFX{S50}sNYRSSTIB4),NSTREX{B4) yNYRSFX{B4),5US(84),C(64)
4y R{B4), S{B4}sCLS5{90) NFROGI90),KPROGI20}, KODE{90}

ISN pon9g COHMON/ SAV3/GRDyGUESS rEP ¢ NSOL yHSOL 4 NP yHDS5 s NMI S s NSPR,NPERPD(30) 4
. 1 PADI30} s LTRISO) »PLR{S0) 4ROISTIS56,44) ,ALPI14,60)
45N 0010 COMMON/SAVALL/LCKSLO NHy NEXDyNV  NUMD ,HYRS, L2OPT{ 8) 4NYDI 46}, MAT 46

11y SUSTE46)+DS146) s LYDI46),YDI46),15(102),LYR{252),LETT(250),
2 MINL250) sYRLM{250) 4 VER{ 44601 4NONREC(120,20) ,NMULTI1&0,50)

c .
1SN 001L1 DATA ETR/LHE/
ISN 0012 DATA WTR/IHW/
C

ISN Q013 WRITE {6,4010)

ISH Q014 T DO BOS J=l.NM

ISN 001% L=tETTLJ)

ISN 00le K=LYR{J}

ISN 0017 T M=1899&1LYEK

1SN 0018 IF{YRLM{J).GT,..00l} GO TG BO4 N

ISN 0020 IFILETT(J~1}.NE.L) WRITE(65206) NAME(L) ,VLRIL) yHPRIL) yRPLMIL ) M,

t 1 YRLM{J) '

1SN p022 EFILETTIJ=1).EQeL} WRITE(&+2061) M,YRLM{J}

ISN 0024 GO TO 805 .

1SN 0025 804 I = MINU U}

ISN 0026 TASVEHI[141)

ISN 0027 - 1B=VEH(2,1)

1SN Do28 IC=VEH{3,1}

1SN 0029 ID=VEH{4,1)

ISN 0030 X = NMULTU(IWE)

1SN 0031 X = YRLMUIJ)®X

1SN Qo032 TR = ETR

ISN 0033 IFILTRIL).EQ.2) TR = WIR

1SN 0035 IF(LEYT{J—1)4NE.L} HWRITE{Ly202INAMEIL) ¢VLR{L) WPR(L] sRPLMIL},M,
1 X+STGIIA) «STGLIB,STG(IC),STGIID),TR .

ISN 0037 IF(LETT{J=11.EQ.L) WRITEt6H+2021) M.X, STGITA) +STG{IBY,
1 STGUICI,STGIID) TR

1SN cos39 B05 COMTINUE

1SN 0040 RETURN

iSN 0041 202 FORMAT (1XsA646XyFi0a094XsFL0,04F10,045Xs1%40XpF5,229X95(A%41X))

ISN 0042 206 FORMAT {1X4A6+6XsF10.044X3F10.,04  FLO.0,5X3T444XsF5e259X,

- ! 32HND LAUNECH VEHICLE CAN AGCOMPL ISH}

ISN 0043 2021 FORMAT [52Xs[4+4XsF5.2,9X,50A441X))

ISN 0044 2061 FORMAT (52X41474XsF5.299Xy32HND LAUNCH VEMICLE CAN ACCOMPLISH)

13N 0045 4010 FORMAT{BHOMISSION +4Xy LAHCHARACTERFSTIC 4% THPAYLOAD 14X s 6HRETURN &
1 4Xy 6HLAUNCH» %X+ SHNUKBER s 10Xy THOPTINUK ¢ 8X s GHLAUNCH/TH  TITLEs4X,
2 16HVELOCITYUFT/SEC)»4Xs5HILBS) y4X, THPAYLOAD5X s 4HYEAR ¢ 3X9 11HOF LA
3UNCHES»4 X5 14HLAUNCH VEMICLE ;5X+4HSITE//)

ISN Q04é& END

*xp%%% END OF COMPILATION *%ewus
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FBB~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF, MAP'NCAL

VARIABLE OPTIONS USED - SI1ZE=(126976:24576) DEFAULY DPTIONLS) USED
1EW0000 NAME MOX020T1(R)
[EWO46) 1BCOM= -

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY )
NAME  ORIGIN LENGTH NAME  LOCATION NAME  LOCATION NAME  LOCATION NAME
OUTPTI 00 58¢
SAVEL 590 FC4
SAVZ 1558 FEO
5AV3 2534 980
SAVALL 2688 3A1C .
LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTICN
210 SAVEIL SAVEL . 274 SAVZ SAV2
278 . SAV3 SAV3 27C SAVALL SAVALL
280 SAVALL SAVALL 284 {BCOM= SUNRE SOLVED
ENTRY ADDRESS 00
TOTAL LENGTH 6808

s=xaMOX020]  NUW REPLACED IN DATA SET
DIAGNOSTIC MESSAGE DIRECTORY °

IEN0461 WARNING = SYMBOL PRINTED 15 AN UNRESOLVED EXTERMAL REFERENCE, NCAL WAS SPECIFIED.

EXTERNAL SYMBOL DICTIONARY
SYMBOL Tyee- ID ADDR LENGTH LD 1D

PACK 50 01 COoO0G 00OUEE
UNPACK LD 000052 ol
ITEM LD 000096 o1
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LOC GRJECT CUDE ADDR1 ADDRZ S$TMT SOURCE STATEMENT

1 * SUBROUTINE FPACK { Ly My 14 N Y
zZ =
3 * TH1S ROUTINE PACKS T WORDS IN THE L ARRAY TO THE
o * ARRAY M. DATA ITEMS | ARE TRUNCATED ON THE LEFT
5 = AND ONLY THE N LOW ORDER BI1TS ARE RETAINED.
& PACKED DATA IN M IS LEFT JUSTIFIED WITH 32/N ITEMS
7 * PER WURD,
I
0000 0o 9 PACK CSECT,
[alelefulils] 10 USING *,15 USE REG 15 FOR BASE
000000 9027 DOIC 0o001C 11 STH 247928113} SAVE REGS
000004 9825 1040 00000 12 LM 2454011} LDAD ADDRESSES OF ARGUHENTS
000608 5844 0000 00000 13 L 4401{4) I TO REG 4 - NB. OF ITEMS TO BE PACKED
0G0 5575 G000 00000 14 L T+015) N TO REG 7 - NO. OF BITS/ITEM
QUOU10 4270 FO29 00029 15 STC T+ SHIFT+3 MODIFY SHIFT INST WITH NO. OF BITS
000014 1367 16 LCR 6¢7 NO. OF BITS SHIFT FOR DECREMENT
0o00LEe 06TO 17 BCTR 7.0 N-1 FOR COMPARAND
000018 1B11 18 SR 141 ZERO REG 1
00001A 4150 0020 00020 19 ¥ORD LA 5y32 LDAD A 32 TO REG 5 FOR COUNT
0000LE 5013 0000 ocoo00 20 5T 1,031 ZERO STORAGE AREA
oopoz2 5802 DOOO 00000 21 LDOP L 0,012] LOAD DATA TO REG 0
000026 8C00 QOO0 00000 22 SHIFT SRBL 0.0 SHIFT DATA TO REG 1
00002A 1800 23 SR 0,0 TRUNCATE ON LEFT FOR MOD 2#%%N
00002C 8000 5000 00000 24 SLOL 0,0{5] SHIFT BACK TO PROPER POSITION
000030 5603 Q000 00000 25 a 0,013} DR PACKED WORD TO REG O
000034 5003 Q00D 20000 26 ST 0,0{3] STORE BACK TD PACKED AREA
000038 4122 0004 00004 27 LA 2+412) INCREMENT DATA ADDRESS
00003C 4640 FO46 00046 28 BCT 4o NEXT COUNT DOWN ON NO. DF ITEMS
000040 9827 DOI1C a001c 29 LK 22T7428(13) RESTORE REGS
000044 O7FE 30 BR 4 RETURN
000046 B&D6 FO22 00022 31 NEXT BXH 5364 LOCP BRANCH BACK IF S5PACE LEFT
a0004A 4133 0004 00004 32 LA 3y4(3} OTHERWISE INCREMENT STORAGE ADDRESS
00004E 47F0 FOlA 00014 33 ] WORD AND CONTINUE

LOC OBJECT CODE - ADDR]1 ADDR2 STMY SOURCE STATEMENT

35 = SUBROUTINE UNPACK { Ly My I, N )
36 *
37 * THIS ROUTINE UNPACKS I WORDS OF DATA FROM THE M
38 * ARRAY TO THE L ARRAY. WORDS IN L ARE ZEROED AND N
39 & BITS ARE PLACED RIGHT JUSTIFIED FROM THE PACKED
40 = ARRAY H.
41 = -
42 ENTRY UNPACK
06052 43 USING *#,15 USE REG 15 FOR BASE
000057 9027 DELC 0001C 44 UNPACK STM 247280130 SAVE REGS
O00GSL neS 1002 00000 45 LM Z15,0(1) LOAD ADDRESSES OF ARGUMENTS
GORDSA 5844 GO0 00000 46 L 4,0(8) I TO REG &4 - NO. OF ITEMS T0 BE PACKED
00C05E 5875 0000 00000 47 L 740{5) N T0 REG 7 - NO. OF BITS/ITEM
000062 4270 FO25 00077 4B STC 7.LEFT+3 MODIFY SHIFT INST WITH NO. OF BITS
000066 1367 49 LCR 657 NO. OF BITS SHIFT FOR DECREMENT
000068 0670 50 BCTR 740 N-1 FOR COMPARAND
000064 4150 0020 00020 51 DATA LA Se32 LOAD A 32 TO REG 5 FOR COUNT
DO00GE 5813 0000 00000 &2 L 1,003) LOAD PAGKED DATA 70 REG 1
000072 1800 53 BACK SR 0,0 ZERD REG 0
000074 8000 0000 00000 54 LEFT SLBL 0,0 SHIFT N BITS TO REG ©
000078 5002 0000 00000 55 ST 0,0(2) STORE IN L
00007C 4122 OOC4 00004 56 LA 2,402] INCREMENT STORAGE ADDRESS
000080 4640 FO038 o008A 57 BCT  44MORE COUNT DOWN ON NO. OF ITEMS
000084 9827 DOLC 0001C 5B LM 2,7428(13) RESTORE REGS
000088 O7FE 59 BR 14 RETURN
000084 BE5E FO20 00072 &0 MORE BXH 5464BACK BRANCH BACK IF MORE DATA
00008E 4133 0004 00004 61 LA 3,4(3) OTHERWISE INCREMENT DATA ADDRESS
000092 47F0 FO18 0006A 62 8 DATA AND CONT INUE’
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LOC OBJECT CODE ADDR1 ADDR2 STMT SOURCE STATEMENT

&% ® FUNCTION ITEM { M, T, N}
65 % . '
66 * THIS ROUTINE RETRIEVES THE I TH ITEM FROM THE PACKED
67 * ARRAY M. .
68 *
69 ENTRY ITEH
000096 0 USING  #,15
600096 9025 00iC 0001C 71 17EM STH 245,268(13) SAVE REGS
00009A 9824 1000 00000 72 LH 244,001} LOAD ADDRESSES OF ARGS TO REGS 24344
G0009E 5833 0000 60000 73 L 3,0(3} LDAD I TO REG 3
0000A? 0630 9% 8CTR 3,0 SUBTRAGT It FOR -1
0000A% 4100 0020 00020 75 LA 0,32 LOAD A 32 TO REG 0
0000AR BEOD 0020 00020 78 SRDA 0,32 SHIFT TO REG 1
O0UOAL 5D04 0000 00000 77 ) 0,004) DIVIDE BY N
0000BD 5010 FOE GOO0E4 18 5T 1,TEMP NO. OF ITEMS/WORD
UN0OKBG 1803 19 LR 0,3 I-1 TO REG ©
000085 BEGO 0020 00020 80 SRDA 0,32 SHIFT 70 REG 1
0000BA 5000 FO4E 000E4 81 D) 04 TEMP DIVIDE I-1 BY NO. ITEMS/WORD
0000BE 1851 B2 LR 5,1 SAVE IN REG 5 TO INDEX ARRAY M
0000CO 8B50 0002 _ b0002 83 SLA 5,2 MULTIPLY BY 4
0000Cs 8EOQD 0020 06020 84 SRDA 0,32 REMAINDER TO REG 1
0000C8 5C04 00UD 00000 8s H 0,014} HULTIPLY BY N
0000CC 1831 a6 LR 3,1 LDAD TG REG 3 TO INDEX SHIFT
00DOCE 5815 2000 00000 87 L 1:0(5,2) LDAD DATA FROM M ARRAY
000002 8910 3000 00000 88 St 1,0(3) LEFT ADJUST PROPER ITEM
000006 5844 0000 00000 89 L 4y0(8) LOAD N TQ REG 4
0000LA 8DG0 4000 00000 90 SLOL  0,0(4) SHIFT N BITS TO REG 0
O000DE 9825 001C 0001C 91 LM 245,28113) RESTORE REGS
GOOOE2Z O7FE 92 BR 14 RETURN
0000E4 93 TeMe DS E
94 END
CROSS-REFERENCE
SYMBOL LEN VALYE DEFN REFERENCES
BACK 00002 000072 0053 0060
DATA 00004 00006A 0051 0062
ITEM 00004 0DDOD9E 0071 0069
LEFT 00004 000074 0054 0048
LooP 00004 000022 0021 0031
MORE 00004 00008A 0060 0057
NEXT 00004 000046 0031 0028
PACK 00001 000000 0009
SHIFT 00004 000026 0022 0015
TEMP 00004 0ODOE4 0093 6078 0081
UNPACK 00004 000052 0044 0042
WORD 00004 000C1A 0019 0033

N STATEMENTS TLAGGED IN THIS ASSEMILY
120 PRINTED LINES .
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EBB-LEVEL LIMKAGE EDITOR QPTIONS SPECIFIED LIST.NCAL
VARIABLE OPTIONS USED - SIZE={126976,24576}

IEWQ000
BREENOX0 LPK

FORTRAN IV G LEVEL 1, HOD.4

[al+1e 3%

0002
0003

0004

0005

0006-

0007

0008

0co09

0010
0011

0012
0013
0014
0015
0016
0017
0018
0ol9
0020
0021

D-54

NAME HOX01PK{R}

NOW REPLACED IN DATA SET

PDCSTI DATE = T108% 16/56/06

SUBROUTINE PDCSTI

C DETERKINE IF MORE THAN ONE PAD NEEDED AT EACH CUMPLEX AND IF PREVIDUSLY

C
c

[

UNCONSIOERED CDSTS ARE TO BE ADDED TO TDTAL COST FOUND IN ALGORITHM

L}

REAL NPERPDsNPUSED
INTEGER#*2 KOUT,LTR,VEHNMULTyNONREC sNYD s ESoMAToLYR,LETT4LYD M IN,

1 NVEHMATCH,JF,JL,NADD X, MINOPT , MORE, NPSTG, NPAD, NPEAM,NFS,
2 Np|NTL,NP!NTU.MAPS.MAPF,MAPI.N;NTVR,NTGVTR,MAF HAIC,FIN!SH.NS.G.
BLABFLABSsLABL yNFML sNFMU, KDDS,HAS

COMMON/SAVEL/ FINISHyNSTGNCI,ILY,LABF(30}4LABS{40),LABE{40),

.1 MNFML{4&D)4NFMUL40),KODSL40),STS5141),STG{40) ¢ VLR( 501 +HPR{50)

2 RPLM{S50},MAS(40,3), RXD{12,50)
CUMHUNISAV3/GRD.GUESS.LPyNSDLgHSULgNPyMﬂS,NMIS.NSPR.NPERPD|;°'f
1 PADI30} s LTRE{S50}yPLR{SO}yRUISTIS694) s ALPI{4,460) )
COHMUN/SAVQ! MAF{30:3}, MAIC(40,3),

NPADI 2,60} ¢ NPFAM{ 30, 5).NPINTL{BO.S!,NPINTU(30,51|

1 NFS{404%) +NPSTG{30:10) ¢MAPS{30,10) 4MAPF(30,10)4MAPI130,4101},

2 PFAMDI304542) 4 PFAMS (3045921 PINTS{30,5,2)4PSTGDI30+1042) "

3 PSTGS{30,10,2) ?
CUHHUN/SAVALLILCKgSLD,NH,NEXD'NV'NUHD,MYRS,LZUPT(Bl’Nvutqﬁ)cﬁﬁrfﬁb-
1)tSUSTI461;DS(46,:LYD[46)'YD(46]'IS|102),LYR|252!,LETT(250)|

2 MIN(250),YRLM(250) VEH(4%,50) s NONREC(120,20} ¢+NMULT(60,50)
‘COMMON/TEMP/VNM(2,250) » IFLAGKINEXT ;LOUT ¢ SAVS 140} 4KOUT(40) ¢

1 NINTYRI4D420) ¢NTGYTRI{404y204+2) (RECUR{60¢2042} *
COMMON/SCRACH/EXTRAy NADD yNXyMORE(50) s LZ{1 46} RI500) 2 H2L500) ¢

1 TDSISO0Y,HWR(4991,Z(500),C05T(2,250)yMINOPT{24649) 4NODE(5+5001},
2 NPUS,SIGSQU9),ETCL9),

4 JF120),JL120) sMATCHL 200 4 NPUSED(20) 4NVEH{ 20,61}

IF{MOS.EQ.1+0R.HO5,.EQ.3) GO TO 362
NDT = O
MORE = NUMBER OF NODE WHIGCH HAS BEEN CONSIDERED AS OPT. SOLN,

502 DO 355 .0 = 1.50

IF [MORE{I}.EQ.NX} GO TO 360

IF(MORE(TI)sNE.0) GD TO 355

MORE(1) = NX

NTEM = NPDS + 1 )

IFILP.GT.0) WRITE(69404) NTEHsNXyWINX},TOSINX},Z{NX)
GO TO 356

355 CONTINUE
357 WRITE (64+358)

GUESS = 0.0

DEFAULT DPTION(S) USED

PAGE 00
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0022 RETURN

0023 325 WRITE[6,4001 NX,PAR(1),9 )
0024 ZINX) = 20.0E30

0025 RETURN

0026 360 DO 361 J = 449

0027 IF(MORE(J).EQ.0) GO TD 354

gozs 3481 MORE(N} = MORE(JI+1)

0029 MDRE[50} = O .

ou3g0 356 IF{NADD.GE+1.OR.ILCK.EQ.1.AND.1FLAG.EQ.0)) 6O TO 359
0031 NEXD = 0

Q032 {F{NOT.ED.L) GO TO 500

0033 362 NOT = 1

0034 356 EXTRA = 0,0

0035 IFINP.EQ.0} GO TO 1

Qo3s D0 320 I = 1.NP

0037 D0 322 K = 1,MYRS

0033 NPUSED(K) = 0,0

0039 DO 322 J = 1,6

0040 322 NVEH(K.J} = O

€ COUNT NUMBER OF LAUNCHES REQUIRED PER PAD PER YEAR

Qo4 1 00 321 J = 1,NM

0042 IF(YRLM{J}.LT..001} GO TO 321

004 3 Kl= HIN{J)

0044 JA = LETTUJ}

0045 L = LTR{JA}

0046 IF [NPADIL,K1).NE.T) GD TO 32t

0047 M = LYRL{J])

0048 X = NMULTIKL,J4)

0049 X = YREM{J}*X

0050 NPUSEDIM) = NPUSED(HM) + X

0051 00 323 ME = 1,5

0052 IFINVEH(M,ME} .EQ.K1) GO TO 321

0053 IF (NVEH(M,ME)}.NE.O) GO TO 323

0054 NVEM{M,ME) = K1

0055 6o TO 321

0056 323 CONTINUE

G057 321 CONTINUE

€ SEE IF SECOND PAD IS REQUIRED AT ANY EACILITY

onsa DO 331 4 = 1,20

0059 331 MATCH{J) = O

0060 DD 324 J = 1,MYRS

0061 IE (NPUSEDIJ)} ,GT.2.04NPERPDLI}) GO TG 325
0062 IF [NPUSED(J}.LE.NPERPDII}) GO TO 324 o
FORTRAN 1V G LEVEL 1, HUD 4 . PDCSTI DATE = 71084 16/56/06 PAGE 0D
0063 00 326 K = 1,10

0064 IF INPSTGI14K).EQ.0) GO TD 329

0063 IF {PSTGN{I+Ks2} + PSTGS(I+K,21.LT..001) GO TO 326
0066 DO 327 L = 146

o067, IF INVEHIJ,L),.EQ.0) GO TO 228

0068 LA = NVEHIJ.L}

0069 DD 328 LB = 144

0070 IFCVEHILBsLA) LEQ.0) GO TD 327

0071 IF (VEH{LB,LA).NE.NPSTG(I,%)) GO TO 328
0072 DO 330 LC = 1,20

0073 IF (MATCHILC).EQ.0) 6D TO 332

6074 IF (MATCHILC).EQ.K) GO TO 333

0075 GO TO 330

0076 332 MATCHILC) = K

0077 JELLEY = 4

G078 333 JLILC) = J

Q079 GO TO 326

0080 330 CONTINUE

0081 328 CONTINUE

0082 327 CONTINUE

0083 326 CONTINUE

0084 329 DO 334 K = 1,5

0085 IF (NPFAM{I,K}.EQ.0) GO TO 335

0086 “IF [PFAMDAI+Ks2) + PFAMSUI,Ky2).LT+4.001) GO TO 334
Qo087 DO 3356 L = 1+6

0088 1F INVEH(JsL).EQ.0) GO TO 334

0089 LA = NVEH(J,L}

0090 DO 337 LB = 1,4

[1]:]-31 IF {VEHILDB,LA}.EQ.Q} GO TO 33s

0092 LD = VEH(LB,LA}

0093 DO 338 LC = Le&

0094 IF INFS{LOsLC}.EQ.0) GO TO 337 .
ag9s IF (NFSELDyLC).NELNPFAM{I.K}) GO TO 338
0096 K1l = -K -

0097 DO 339 LE = 1,20

0098 IF [MATCHILE).EQ.0) GO TO 340

0099 IF [MATCHILE).EQ.K)} GO TO 341

0100 G0 YO 339

0101 340 MATCHILE) = Kl

0102 JE{LE) = §

0103 341 JLILEY = J

0104 G0 TO 334

0105 339 CONTINUE D-55



FORTRAN

0106
0107
0108
0109
o110
011t
oiiz2
0113
0ll4e
0115
0116
oliv
0118
0119
0120
0121
0122
0123
0124
0125
0126
0127
0128
129
0130
0131
0132
0133
0134
0135
01356
137
0138
0139
0140
0141
0142

0143
0144
Ql4as
Qlas
147

IV G LEVEL

338
337
336
334
335

346

347

349
350

348
345
344
343
342
324

1y MOD 4 POCSTE DATE = 71084 16756706
CONT INUE

CONT INUE

CONTINUE ; :
CONTINUE

DD 342 K = 1.5 .

IF (NPINTLEI+K}.EQ.0} GO TO 324

IE (PINTS{I+K+2).LTe.001) GO TO 342

DO 2343 L = 146

IF INVEHIJsL).EQ.01 GO TO 342

LA = NVEH(Jsb}

DO 344 LB = 1,3

If [VEH{LB+1,LA).EQ.0) GO TO 343

LC = VFE{L8,LA)

0D 345 LD = 1,4

IF INFS{LC,LD}.EQ.0) GO TO 344

IF {NFSILC,LD) .NE.NPINTLLIK)) GO TD 345
LE = VFH{LB+1sLA}

DD 346 LF = ly&

IF (NFSILE,LF),EQ.0) GO TO 345

IF INFSILE,LF1.EQ.NPINTULT,K}) 60 TO 347
CONTINUE

GO TO 345

Kl = -100 - K

DN 348 16 = 1,20

IF {MATCH{LG).EQ.0} GO TO 349

IF {MATCHILG).EQ.K1} GD TD 350

G0 .TO 348

MATCHILG) = K1

JFILG} = J

JLILG) = J

GO TU 342

CONTINUE

CONT INUE

CONT INUE -
CONT INUE

CONT INUE

CONT INUE

c ADC EXTRA PAD COSTS ASSOCIATED WITH THIS SOLUTION

FORTRAN 1V & LEVEL

0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158
0159
0160
0151

os2 *’

01563
G164
0155
0146
0167
0ls8
0169
0170
01711
0172
0173
0174
D175
0176
oLT?
0178
o179
0180
01al
0l82
0183
0184
0185
0186
0ia7
o188
0189
0190

~

353

352

DO 35)] 4 = 1,20 .
IF (MATCH{J)4EQ.0) GO TO 320

IF {MATCH{J}.LT.-100} GO TO 352

IF (MATCHIJ).LT.0} GO TO 353

K = MATCH(J) -

1, MOD 4 . PRCSTI DATE = 71084 .  16/56/06

EXTRA = EXTRA + PSTGD{IyK+2) + PS5TGS{14Ke2} * FLOATEJL{JY~JF{J)+1}
IFINOT.EQ.0} GO TOD 351 )
IFIPSTONIT+Ke2} + PSTGSIIsK,2).1T..0F) GO TO 351

NEXD = NFXD + 1 .

NDUM = NUMD + NEXD

DSE{NDUM} = PSTGDLI1Ks2)
SUSTINDUM) = PSTGS(I+Ks2)
MAT {NDUM) = =300 - I + 2000
MAPSII+K} = NDUM

NYD{NDUM} = JF{J)

LYD{NDUM) = JL{J)

YD{NDUM) = 1.0

LZ {NDUH} = JLlJ} -~ JF{J) + 1
NOUM = NDUM + NSPR + NMIS

IS {NDUM) = JF{J} - 2 + 1900 + [LY
G0 TO 351

K = =MATCH(J}

EXTRA = EXTRA + PFAMDIT,Ks2) + PFANSII,K,2)*FLOAT{ILIJI-JF{J)+})
IF{NOT.EQ.O0) GO TGO 351

IFIPFAMD(I+Ks2) + PFAMS(IsKs2).LT..01) GO TO 351

NEXD = NFXD + 1

NDUM = NUMD + NEXD

DS { NDUMY = PFAMDIIsKs2)

SUSTUINDUM) . = PFAMS{I1+K,2)

HAT {NDUM) = =200 - I + 2000
MAPF{I4K} = NDUM

NYD [NDUM) = JF(S)

LYDINDUM) = JLUEJ} *

YD {NDUM} = 1.0

LZ(NDUK) = JLIS) = JF{J) + 1 - T~

NDUM = NDUM + NSPR + NMIS

I S{NDUH) = JF{J} - 2 + 1900 + ILY

G0 TD 351 . .

K = =~MATCH{J} = 100 " o
EXTRA = EXTRA + PINTS(1,Ks2) * FLOAT(JLIJ}-JIFLI}+1)
1E{NDGT.EQ.0) &D TO 351 .
IF(PINTS{1+K92).LT..001} GO TO 351

NEXD = NEXD + 1

NDUM = NUMD + NEXD

DS{NDUM) x 0,0

SUSTINDUM) = PINTS{I:K:2)

MAT (NDUM} = ~400 ~] + 2000

MAPILF4K) = NOUM

D-56
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0191} NYDE{NDUM) = JF{J}
0192 LYD{NDUN)_ = JL{J}
0193 YD [NOUM} = 1.0
0194 LZ{NDUM) = JLUJ) = JF{JY + 1
0195 NDUM = NDUM + NSPR + NMIS
0196 ISINDUM) = JFIJ) = 2 4+ 1500 + ILY
0197 351 CONTINUE
0198 320 CONTINUE A
0199 1 IFIMDS.EQ.1.0R.MOS.EQ.3) GO TO 501
0200 IFINOTLEDLL) GO TO 500
0201 IFtLP.GT,0) -
IWRITEL6,403) 'EXTRA
[
C  ADD PREVIDUSLY NEGLECTED SUSTAINING COSTS
0202 IFILOUT.EQ.0} GO TO 11
0203 501 DO 16 1 = 1,NUMD
0204 IFIKOUT{I}.EQ.0,O0R.LZIIV.EQ.0} GO TO 10
0205 tzti) = 0
0206 LT = KOUT{(I}
o207 DO B8 J = 1:NM
0208 LM = KINtJ)
D209 IF(LM.EQ.0) GO TO B
0210 LY = LYR{J}
0211 IFtKILE0.2) LY = [LYR{J} + 1}/K1
0212 L = LM
0213 LX = LETTLJ)
0214 CIECLTRILXY.EQ.2) LI = LM + NV
0215 0O & KK = 1420
o21é IF{NONRECILI+KK}.EQ.0) GO TO B
0217 IFINDNRECIL]+KK).NF.l) GO TG 6
0218 IF(LY.GE.LZ{IY}  LZAI) = LY
0219 & CONTJNUE
0220 8 CONTINUE
0221 IF[MDS.EQe]1 +ORMOSEQu3a0RLZI TV LEQ.O) G0 TO 10
0222 XX = LZII1)*KI — NYD{I) + 1
0223 EXTRA = EXTRA + XX*SAVS(LT}
0224 WRITE(&r410) IyLZ(I},NYD{I)yXXoSAVSILT} EXTRA
0225 410 FORMAT (31643F10.2)
0226 IF{DS({T)ebTeleDe ANDJNSOLLLEL]}
1EXTRA = EXTRA + DS(I) )
0227 10 CONTINUE .
0228 IF{MOS.EG.1.0R.M05,EQ.3) GO TO 500
0229 CALL PACKILZ NODE(LaNX) yNUMDy4)
FORTRAN IV G LEVEL 1, MOD-4 POCSTI DATE = 71084 16756706
0230 IFLLP.GT.
IHRITE {64405) EXTRA
0231 11 IFIEXTRA.LT..001) NDT = 1
0232 IFIEXTRALLT..001) GO TO 502
0233 TDSINX) = TOS(NX} + EXTRA
0234 TINX} = ZINX} + EXTRA
0235 IFILP.GT.0O}
IMRITE(&y210) Z(NX}
0236 55 EXTRA = 100,0
0237 RETURN
0238 500 00 76 NO = 1,NUMD
0239 76 LZINB) = LZ{NOI=K]
0240 CALL PACK{LZ,LZOPT{1},; MUHD+NEXD,5)
0241 359 EXTRA = 0.0
0242 RETURN
0243 210 FORMAT (12H NEW VALUE =, F12.2) N
0244 358 FORMAT [36HOMORE THAN 50 NODES HAVE BEEN TESTED)
0245 40} FORMAT (26HOPOSSIBLE SOLUTION AT NODE,l4,49H NOT FEASIBLE. MORE TR
1AN 2 PADS NEEDED AT COMPLEX,1X+A%y8H IN YEAR, I3) .
0246 403 FORMAT (1BHOEXTRA PAD COSTS =, F16.2)
0247 404 FORMAT (1HMO,12(1H*),15H POSSIGLE SOLUTION ,13,2X, lztlﬂ*lilﬂ v13,
1 29Xe3(F9,2,5%})
0248 405 FORMAT {31HOEXTRA PAD £ SMALL SUST COSTS =y F10.2)
0249 . END

PAGE a0
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TOTAL MEMURY REQUIREMENTS 0Q01BC2 BYTES ::

F88—LEVEL LINRAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP . .
YARIABLE OPTINNS USED - SIZE=(126976424576) DEFAULT OPTIONIS} USED
1EMO000 NAME MOXO02PC{R) . - -
1EW0461 IBCOM= .
1EW0461 PALK

MODULE MAP
CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION -  NAME LOCATION - NAME LOCATION NAME

PDCSTI oo 18C2

SAVEL 18C8 FC&

SAV3 2890 980

S5AVG as10 3188 -

SAVALL 6698 3A1C

TEMP ADBB 4110

_SCRACH E€1ce 6A60
ENTRY ADBDRFESS o -
TOTAL LENGTH 14C28 |

*=&x3MOX02PC NOW REPLACED IN DATA SET

DEAGNOSTIC MESSAGE DIRECTORY

IEW0461 WARNING - SYMBOL PRINTED IS AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.

D—§8



(17)

ISN
LSN
15N
15N

ISN
1SN
ISN

' JISN

15N
I5N
ISN
15N
1SN
15N
1SN
15N
15N
1SN
15N
15N
IS
F5N
1SN
15N
1SN
15N
ISN
ISN
I5N
1SN
15N
15N
15N
isN
15N
ISN
ISN
15N
ISN

ISN
IS5N
ISN
ISN
15N
15N
ISN
ISN
ISN
ISN
ISN
LSN
I5N
ISN
ISN

ek

COMPILER OPTIONS — NAME=

0002
0003
0004
0005

0006
0007
0008
0009
L)
a0l
ootz
0013
ool14
eDl6
0017

Qois-

0019
0020
0021
0022
0023
0024
0025
o2y
0028
0029
0030
on3l
0032
0033
0034
0035
00356
0037
0038
0039
0040
0041
0043

0044
0045
0046
0048
0050
0052
0053
0054
0055
0056
0057
0058
0059
0060
0061

0s/340

10
30

40 -

45

48
50

55
[-13]

70

80

90

95
110
120
96
a7

100

FORTRAN H DATE 71.084/16.15.1%

SUBROUTINE PERFI(INCLsN,VREF)

REAL LENT,ISP+ISPA,INCL

INTEGER COUNT
CDHMDN!SCRACHIIP'!VoIG'HPAX(Zi'NEﬂlﬁ)vNSTIﬁlI.THRT[QlIleAH(41)n
1 TSLlﬁtl|LENT(411'HTFU(4II'HTINIGII'ISPI41)rHZ(50l'LZI503'
2 WIRT(3460) yEXoNX NCHT{A0) ¢WFL{4) 4 WT (4], ISPAL(G)
3 THUTL4)+PRTL60) My VDESyWPLyPReKLy IERR DUM{ 50467}

DATA Pl+G F3.141593,32.174/

K =N )

TLS = TSLIKI)

DIA = DIAMIKIL)

KODE 0 -

1ERR a

Vv = VDES

WPL = 0.

IFIPR.LELOs ) G0 TO 30
WPL = PR

DO 160 COUNT ="1+50

W = WPL

D0 40 [=1,K

H = WaWFIIIEWT( ) M

WLD = W
ViDL = 0.
DD 50 Isl.K

WE = W-WFI(I}

IFINB.GT.0.7 GO TO 48

1ERR = 2

RETURN

VIDL.= VIDL & G*ISPA(T}*ALOGIN/NWB)
W o= WB-WTII}

1F {KODE} 9045590

IFIPR)  T0.70460

VLGSS = VIOL-VREF

G0 TQ 97

T8 = 0,

DD 80 i=}),K

TB = T8 & WF{II*]SPA(TI)/THUT(T}
WX = WB * EXP {VDES/ISPA{K)/G)

TB = T8 = (WX~HBI*ISPA{K)/THUTIK)
TOW = TLS/MLO

IF ITOWGTele5) TOW = 1.5

VLOSS = 6800.%{2.~-TOH} & 2800.,*{THUTI1)/TLS—~1,}

¥ EJSEG*PISDIA**2/WLDES.1* EXP{TB/125,) -1530.*COS(INCL/57.296}
DELV = VIDL-VLOSS-VREF~V

WPL = WPLLIWPLEMTIK} I +DELV/ISPAIKI/Go{1l . EHB/IHBEHFIKYY)
IF{ABS(DELV}aGTela} 60 TG 100

IF{KODE.EQ.0} GO TO 96

IF (WPL4LT«0u4) JERR = 1}

RETURN

PR = WAL

V¥ = VDES

K = HEM

KODE = 1

WPL = 0.

CONT INUE

IERR = 3

RETURN

END

END OF COMPILATION =kzdex

NA!N,GPT=DZ,LINECNT-44,SUURCE.BCD'NOLIST,NDDECKvLGAD.NUHAP|NDEDiToIDcNU

D-59
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FAB-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
VARIABLE OPTIONS USED - SIZE={126976,24576) DEFAULT GPTION(S) USED
1EW 0000 NAME MOX0ZPIIR}

IEWG461 COS
IEWQ461 EXP
IEW04561  ALCG

* CROSS REFERENCE TABLE

CONTROL SECTLON ENTRY
NAME ORIGIN LENGTH ) NAME  LOCATION NAME  LOCATION NAME  LOCATION NAME

PERFI oo 4BC

SCRACH 4C0 6A60 . .

LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYNBOL 1IN CONTROL SECTION
120 SCRACH SERACH 124 .cos - SUNRESDLVED
128 EXP . SUNRESOLVED 12¢ ALOG SUNRESOLVED

ENTRY ADDRESS 00

TOTAL LENGTH - 6&F20

#:2EMOX02P]  NOM REPLACED IN DATA SET

DIAGNOSTIC MESSAGE DIRECTORY

IEW0461F WARNING — SYMBUL PRINTED IS AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.

(173 Q3/360

FORTRAN H DATE 71.084/16.16.19

COHPILER OPTIONS ~ NAME= MAIN,QPT=02,LINECNT=44,SCURCE,BCD,NOLIST NODECK yLOAD 4NOMAP yNOEDIT»1D,NC

ISN 0062
. C
c

ISN 0003 -
15N 0004

I5N 0005

ISN 0006

1SN Goo7

1SN 0008

ISH 0009,

ISN 0010
ISN 0012
IsN 0013
15N 0014
ISN Q015
ISN 0017 -
ISN 0019
ISN 0021
ISN 0023
ISN 0025
ISN 0027
ISN o028
ISN 0030

-~ ISN 003z

SUBROUTINE PRINTI .
*#=%PRINT OQUT DECISION COST CATEGORIES#*%

REAL NPERPD
lNTEGER*Z LSANYS+KODEF s LSTyME T 15Ty STy KSTy VEH, NMUL T NONREC ¢ NYD
1 ISQHAT:LYR'LETT'LYUrM!NqLTR|NPSTG,NPAD'NFFAHgNFSQNPINTLpNPINTU'
2 MAPS'MAPFIHAPI1FINISHQNSTG'NFMLINFHUIKBDSQHAS'LABS'LAEF,LABI'
3 MAF+MAIC
COMMION/ SAVDMP / NFAH,KFLAG,FAM(3U"KUDEF(30)|FHNRI3G|1FHSUS(30]!
T1JST{30} . YODF(30) ,L54840), SNRIA01HYS{G0) ,DINTI40}SINTI{40),K5T(40),
2 YDRIT40)YDSI40),ISTI40) FHSLS(30,2), SUSLSI“0721QSINTL5(4U!ZI!
3 LST(30+5)+YDPF{30,5)4MST{30,10),YDPS{30,10) .
COMMON/SAVEL/ FINISHeNSTGeNCY,ILYsLABF{30),LABS{40),LABI{40),
L NEMLEAO) yNFMULA0),KODS(40)ySTS{41),STGL40) yVLRES0) yWPRIS5D} s
2 RPLM{50)sMASI4043)y RXD(12,50)
COMMON/SAV3/GROSGUESS s LP ¢ NSOL ¢MSOL ¢ NP 4 MOS s NM1S ,NSPR+NPERPD(30) 4
1 PADI30) s LTR{50}yPLRIS0)} yRDIST(5644) JALPI( 4,600 .
COMMON/SAVAS "MAF{30+31s MAIC{4043),
* NPADE 2, 601 s NPFAM(30,5)} 4NPINTLI30,5),NPINTUI30,5),
L NFS(40+4)4NPSTGI30410) 4 MAPS(30,10) 4MAPFI30,10}),MAPI(30,10),
2 PFAMD(30:552} 4 PFAMS{3045,2) s PINTS{30+542)¢PSTGD{30:+10,+2),
3 PSTGS[30,10,2)
CDHHON/SAVALL/LCK'SLD'NH,NEXDQNV.NUHD'HVRS'LZDPT‘8)yNYD(46)'HATf46
1)45USTI46)9D5{66)yLYDI46)sYDI46) ,IS1102)9LYRE252),LETTI250)
2 HIN(250),YRLMI250) ¢VEHI 49603 sNONREC( 12045 20) +NMULT(60450)

2 TFINUMD,.EQ.CO} RETURN

WRITEt6,211)
08 925 1 = 1,HUMD
JEMAT{T) .

IF{J.GT.1000})- J = 4 - 2000

IF (4. LT.-400) GO TO 9071

IF {J«1.T.=300) GO TO 9072

IF {J.LT.~200} GO TO 9018

1E(J.LT.=100} GO TO 345

IF{J.LT.0) GO TD 340

DO 9073 K = 1,3

IF [MAS[JsK).NE.I)} GO TQ 9073

IFIK.EQ.1) WRITE{&,208) I'DS(II.SUSTII).STG!J);NYDIII;LYD(I);
1 ISUTENMISENSPRY, YOUI)

IFIKeEQaZ) WRITE{6+9074} 14DS(1)4SUST{I,STG(I}NYDII},LYDI{E),
"1 IS{IGNMISENSPR), ¥DII)

N-A0


http:MAS(JK).NE
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ISN

I5N
ISN
15N
135N
ISN
150

15N
15N

ISN
ISN
15N
SN
158
15N
15N
1SN

1SN
15N

15K
I5N
ISN
15N

ISN
15N

I5N
ISN
ISN
15N
ISN
15N

IsN-

1SN
I5N
ISR
ISK
ISN
ISN
ISH
1SN
1SN
ISN
LSM
ISN
ISK
1SN
ISN

ISN

ISN
1SN
1SN
158
1SN
ISN
1SN
15N

-ISM
ISN

EREEH XK

0034

0036
0037
0038
0039
0040
0042

0n 44
nnas

0048
0049
0G50
0051
0052
0ns3
0054
0056

0058
0060

0062
0063
0064
0065
0066
0068
0069

@070
0071
0072
0073
0074
0076
0077

0078
0079
0080
0081
0082
0084
0085
0086
0087
0028
ooa9
0090
0091
0092
0093

0094

0095
0096
0097
0098
0059
0100
0101
0102
0103

0104

IFIK.EDL3) WRITE(645075) F+DS{II4SUSTIEI (STGIJI,NYDITYLYDIT),
1 I1SUIENMISGNSPRY, YDL1)
GO TO 925
9073 CUNTINUE
340 Jx==J ,
DO 9076 K = 1,3
IF {MAF{JX4K)NE.T) GO TO 9076
TRFIK.EQ.1) HWRETE(64209) F4DS{I1}oSUSTIT},FAMIIX) (NYDEID4LYDL{E)y
1 IS{TENMISENSPRY, YDII} ‘
TFIK.EQ.2) HWRITE(H4907T) I1+DS{I)ySUSTII) ,FAMIIXY JNYDIT)LLYDLT ),
1 150 IENMISENSPR), YDIT)
IF{K.EQ.3} WRITE(6,9078} I,0S(1),SUST(T),FAM{JIX) JNYDCE}LYDUITE,
1 ISUTENMISENSPRY, YD{I}
6o TU 925
9076 CONT INUE ’
345 JX=—-}-100 :
JY=NFHL LX)
JT=NERUL JX)
DO 9079 K = 1,3
IF {MAICIJX,K}.NE.1} GO TO 9079
TFIK.ED.1) WRITE(6,210%  T1,DS{I),SUST(I),FARLIY ]}, FAMIJZ) NYD{I),
1 LYDIT!, IS{IGNMISENSPR}, YDI(I}
IF{K.EQ.2] WRITE(6s90801 I,DS{E},SUSTEE],FAH(JIY),FAM{JZ) NYDLE),
1 tYDUTY}, ISUIENMISENSPR), YDU1}
IF(K.EQs3) HRITEU699081) 14DS(IYoSUSTIIVaFARISYyFAM{JZ)«NYD(T ],
1 LYDII)e ISUIGNMISENSPRYy YDI(I)
G0 TD 925
9079 CONTINUE
9018 JX = =J - 200
DO 9082 K = 1,5
IF {MAPFLJX.,K).NE.1) GD TO 9082 .
KX = NPFAM{JX,K]
WRITE(&,9082) I,DSII).SUSTlI)pFAH(KXI.PAD(JXI'NYD(l)vLYD(Ii-
1 IS{IENMISENSPR),  YD{L)
GO TO 925
9082 CONTINUE
9072 JX = -J - 300
DO.90B4 K = 1,10
IF {MAPSIJX:K).NE.I) GO TO 9084
KX = NPSTGIJIX.X)
WRITE(64+9085) 1,050(114SUSTUI)STGIKX) 4PADIIXYJNYOUT)4LYDL]),
1 IS{TGNMISENSPR)Yy  YDLED

GO T 925
9084 CONTINUE
9071 JX = =J = 400
D0 90856 K = 1¢5
IF (MAPITJX4K).NE.I) GO TO 9086
KX 2 NMPINTL(JX.K)}
KY = NPINTU{JX+K)
NRITE(6j9087?I‘D$iI’vSUSTlI"FAH(KX,,FAHCKY!'PAD‘JxlvNYD(I)JLanl)
1 + ISIIENMISENSPRE, Yo(1)
GO TO 925
9086 CONTINUE
925 CONTINUE
RETURN
208 FORMAT (F4:6Xe2F12.2:5X9A% 91X 14HSTAGE HARDWARE 429X,13 43X 13,48X,
1 154X+ F5,01)
209 FORMAT (l“y&XtZFlZo2,5!1A“,12g15HSHARED HARDWARE y 28X+ F349X+ 13 +8Xy
i 15+ 7X+F5,0}
210 FORMAT{IG46X42F12.245X,15HINTEGRATIGN OF ,A4y5H AND 444,
1 9H HARDWAREsL1IX,I3:9Xs13,8%y 15, TXsF5.0)
211 FORMAT[25H1OUANTITIES BRANCHED UPDN/1HO6HNUMBER¢5X1}HDEVELOPHENT
%, 2Xy LOHSUSTAINING,;SOX,10HYEAR AVAIL2X,9HLAST YEAR2X,9HDEV STAR
#Ty 2X» 12HDEV DURATION//}
9074 FORMAT [14+6Xr2F1242¢5X A%y 11Xy FHSTAGE ETR,B%X'13,9X’I3|BX'15|TXp
* FS5.0)
9075 FORMAT- (14,6X92F12.295X 1A% 1Xs9HSTAGE WYRy 34X, I3,9X¢13,8Xe15+7X,
* F5.0}
9077 FORKAT lIQ.bK:ZFlZ 2¢5X A%y 1Xy IOHSHARED ETR33X,1349X913,8X+15,
* Xy FS.0)
9078 FORMAT ‘Iﬁ:ﬁXIZFIZ 235X oAby 1)y LOHSHARED WTR, 33Xy [399Xe13+8X0 157Ky
L4 F5.01 ' .
9080 FORMAT {14,6X42F12. 2:5X'15HINTEGRATIDN OF ,A4$5H AND ¢A444H ETR,
1 16X,13,9%0348X4154 TX4FS.0}
9081 FORMAT {14,6X¢2F22.2¢45X,19HINTEGRATION OF 3A445H AND A4 ,4H HTR,
1 16X+1399%s134BX9 15y THF5.0)
9083 FORMAT (14:6X42F124295X 1A%y 1%y 14HSHARED AT PAD 2A4s25Xe1349X413,
% BXy 157X F5.0)
9085 FORMAT (146X s2F1242¢5XpA%y 1% 13HSTAGE AT PAD 4A%26XeI3¢9%e13+8Xs
* 159X 4F5.0]
9087 FORMAT [14y6X92F12.295X515HINTEGRATION OF ,A4,5H AND 'A4,1Xg
1  THAT PAD A& +BXs13,9XeI338XI15,7%F5.01
END

END OF COMPILATION ##w&ss



http:HARDWARE,1IX,[3,9X,13,8XI5,7X,FS.0I
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FBA~LEVEL LINKAGE EDITOR QOPTIONS SPECIFIED LIST.XREF,MAP,NCAL

VYARIABRLE OPTIONS USED -~ SIZE={126976,2457&)
NAME MOXOZPNIR}
LBECUM=

IEWO000
T1EWO046]

CRO55 REFERENCE TABLE

CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME  LOCATION NAME  LOCATION NAME
PRINTI 00 108A
SAVDMP 1090 14BC
SAVEL 2550 FC4
SAV3 3518 980
SAV4 3E98 3188
SAVALL 7020 3A1C
LOCATION REFERS TO SYMBOL 1IN CONTROL SECTION LOCATION REFERS TO SYMBOL
410, SAVOMP SAVDMP 414 - SAVEL
418 SAV3E SAV3 41¢C SAVS
420 SAVS SAVSG 424 . S5AVA
428 SAVALL SAVALL 42C SAVALL
430 [BCOM= *  SUNRESOLVED
ENTRY ADDRESS oo
TOTAL LENGTH AALD

¥ MOX02PN

NOW REPLACED IN DATA SET

DIAGNOSTIC MESSAGE DIRECTORY

DEFALLT OPTIONIS) USED

LOCATION NAME

IN CONTROL SECTION

SAVEL
SAV4A
SAVS
SAVALL

FEWO461 WARNING ~ SYMBOL PRINTED iS5 AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.

(17

. COMPILER OPTIONS = NAME=

ISN 0002

ISN 0003

ISN D004

ISN 0005

1SN 0006

o007
0008
0olo
001t
Qa12”
0013
0014
0015
0015
ools

1SN
1SN
15N
15N
. ISN
15k
15N
i SN
ISN
ESN

[SN
[SN
ISN
ISN
ISN
TSN

0019
0020
oo2l
0022
0023
0024

15N
15k
[SN
ISN

0026
0027
0028
0029

ISN
ISN
ISN
1SN

0031
0g32
0033
0034

05/360

C

*

FORTRAN H DATE 71.0B4/16.17.16

SUBROUTINE REUSEL
ESTIMATE WUMBER OF INITIAL UNITS TO PURCHASE

INTEGER¢2 NU,NBY'MODE NOB s VEH,NHULT ,NONREC ,NYD, IS,HAT,LYR,LETT.
LYDMIN

COMMON/SAVSAR/ £DJ(3),5RJ(3, 31.NUI40),NBYIﬁOI,NDBl%OerINTlGOlv
PLCINT( 403 s XLTU40)y PLCT(40) 4UPPI40) s TAT(40) , TAMT{50) ySRI4043 1),
MODE(4093) +PLC140,3) * -

COMMON/SAVALL /LCKy SLOyNMy NEXDy NV s NUMD s MYRS s LZOPTIB ) s NYD 46 ), MAT (46

llySUST(&ﬁI|DS(46),LYDI46)rYD(46)|lSEIOZIyLYRl2521pLETT{ZSDIo

2 MIN{250)+YRLMI250) ,VEHI4+60) yNONREC{ 120,20 ) yNMULT{60450}.

COMMON/SCRACH/  11.NUS[40) 4MSAVE(40) 4 ISAVE(S0) KLUE(40),

ISTGYHH{40;ZD);RlNTMX[40'ZD)fSTGMAX|4012°|ZI STGYTR{404+20,2),

2 RINTYR{40,20),0UNL104T)

1-

1
2

I = 11
IF(KLUE(T).GT.0}
NULT)
RETURN
TL 0.0

Yy TATIL)

ML) = -2

DD -200. J = 1,MYRS
IFISTGYHH{I,4J).LT..001)

GO TO 100
HAXOD {2,-NUS{I) -1}

100

GO TO 200

TAM = 365./5TGYHW {144}
TAM = MAX-ALLOWABLE AVERAGE TA TIME IN DAYS FOR YEAR J
XX = ¥Y
TL = TL & STGYHW(]1,J]
YY = TAT(I)*(TLI®PLLT(]}
YY = 2.0 &Y - TATLI)
TAA = S*®(XX & YY)

IFINOBII}.EQ.1} GO T 120
CALCULATE AVERAGE MISSION TA TIME FOR ORBITER ONLY
COUNT = 0.0
TOT = 0.0
PO 110 K 1yNM
IF(LYR(K).NE.J) GO 70 110
CHECK IF STAGE 1 IS TOP STAGE .OF VEHICLE MK
HK = MIN(K)
DO 105 11 = 1,4
i1l = 5-11
IFTVEH(I11 MK} .EQ.0)

GO TO 105

' p-62.

HAIN.GPT 024 L INECNT=44, SOURCE,BCD NOLIST'NBDECKgLOAD.NUHAP,NDED!T'lD.NU


http:IF(STGYHWIIJ).LT
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I5N
ISN
I5N
ISN
I5N
I5N
I 5N
15N
I5N
IS
15N
iI5N
15N
isN

ISN
ISN
1SN
15N

EE L L 2 L

0036
0038
0039
0040
0041}
0042
0043
0044
0045
0046
0048
0049
0050
0051

0052
00353
0055
0056

TF{VEH!]
GO 70 11
105 CONTINUE

106 NETT = L
XN = NMu
COUNT =

11 +HK}.ED.1I) GO TO 106

0

ETTIK)
LT UMKy NETT}
COUNT & YRLMIK)*XN

TOT = TOT & TAMTI{NETT )*XN*YRLMIK)

110 CONTINUE
TAA = TA

120 IF(TAM.G
NROQY = T
BX = NUL
NUCTY =

200 CONTINUE

A & 5 & TOT/COUNT
E.TAA) GO TO 200
AA/TAM & .9999

I}

HINOI=NRQY ¢ NX)

c COMPARE NUMBER REQUIRED BY LIFEVIME TD NUMBER REQUIRED BY TAT

% = - NU
IFf{X*xL
RETURN
END

(I}
T LLT.TLY NULT}

END OF COMPILATION #@wiek

= = INT{TL/XLT{1} & .9999)

FBB-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF,MAP,NCAL
YARIABLE OPTIONS USED = SIZE=(126976.24576)

1EWQ000

IEWD461

N

AME MOX0Q2RS(R)

FRXPR=

CONTRUL SELTION

NAME

REUSEI
SAVSAR
SAVALL
SCRACH

UR

IGIN LENGTH

00 4b8
4Da A58
£30  3AlC

4950 SA60

LOCATION REFERS TO SYMBOL

128
130
138
140

ENTRY ADDRESS
TOTAL LENGTH

*xxkMOX02RS

SAVSAR
SAVALL
SCRACH
FRXPR=
o0
B3BO

NOW REPLACED 1IN

DEFAULT OPTION{S) USED

CROSS REFERENCE TABLE

ENTRY
NAME

IN CONTROL SECTION

SAVSAR

SAVALL

SCRACH
$UNRESOLVED

DATA SET

LOCATION

NAME  LOCATION

NAME

LOCATION REFERS TO SYMBOL

12C
134
13C

DIAGNDSTIC MESSAGE OIRECTORY

SAVALL
SCRACH
SCRACH

LOCATION NAME

IN CONTROL SECTION

SAVALL
SCRACH
SCRACH

TEWC461 WARNING - SYMBOL PRINTED 1S AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED,

D-63



(17 as/360

CCMPILER OPTIONS — NAME=

1SN pooz
CTHIS
ISN 0003
ISN 0004
ISN 0005
1SN 0006
ISN Qo7
15N 0008

1SN 0009

15N 0010

JISN 0011

ISN 0012
1SN 0013

15N 0014 33
ISN 0015

ISN 0016 -

ISN 0017

ISN 0018

ISN 0019

ISN 0021

ISN 0022 34
ISN 0023

ISN 0024

1SN 0025

ISN 0026

ISN 0028

ISN 0029

15N 0031

1SN 0032

ISN 0034

ISN 0035
1SN dD36
. ’ ¢ RC
1SN 0037
. C RCP
15N 0038
ISN 0039
1SN 0040
ISN 0041
ISN 0043
ISN 0045
ISN 0046
¢ o
ISN 0047 36
1SN 0048 37
ISN 0049
ISN 0051
ISN 0052
1SN 0053
ISN 0054
ISN 0056 39
ISN €057
ISN Q058 40
1SN 0059
1SN Qo&0
1SN 006l
1SN 0063 41
- 1SN 004664 42
1SN 0065
ISM. 0086
158" 0067
1SN 0068
1SN 0069 38
N ¢ NY
1SN 0070 . z1
1SN 0072 99
ISN 0073 g

*xx3ux END OF COMPILA

D-64

FORTRAN H DATE 7T1.084/16. 17 50

SUBROUTEINE REVLUS

SUBROUTINE RECALCULATES THE APPROPRIATE VALUES FOR RECURRING CDSTS
INTEGER H,PROG

INTEGER*2 LTR,VEH,NMULT,NONREC,NYD.lSoMAT,LYR,LETT,LvD.Hxn
LOGICAL SKIP

REAL NPERPD

COMMON/SAVRT/RVART20,50)

COMMON/SAV3 /GRO,GUESS s LP o NSOL 4H50L , NP HOS,NHISoNSPR,NPERPO(3OI.

1 PAD(BOJ;LTR(SOIgPLRISOI'RDISTI56|4I,ALPI!G.&OI
COMMON/SAVALE FLCK s SLO»NMs NEXD NV, NUMD, MYRS,LZOPT( 8) JNYDI 46} sMAT {46
l).SUST£46!.Dst45),LVD(hb),volﬁal,ISIIDZJ-LYRIZSZIvLETTIZSDIr

2 MINL250) ,YRLM(250) s VEH(4,60) 4NONREGC(120,420) sNKULT{60+50)
COMMON/VARNCE/KSTAT, VARI(40), VARFI50), VARMI56) 4 FMVAR{ 2,30},

1 FIVAR(B.#O!.PLVARIB'SG).SvnafS'éol
CUHHUN/SCRACHIH.N'NCS,PRUG-IDDD.IERR.SKIP MYFLAG, JS+NSCALEIS),

NSL(ID).TOTALIZO):leo);DIZO)fXGUTIZOI'VUUT{ZO).RRR(ZDJ.YEARIZO)

2. YI20): KVEHI(50) ¢ LABEL{SO0},LVARY(TO) yLVD(TO), IVEHLT0) ,LVSI{TO),

3 LVSFIB0),VNAMIBO) NOPIBG) ¢RF(86),CFI86) +SFI86),FLAGRLBS)
4 FLAGS{B6) NSSFI85) 4NSRFIB6)4NSXFI86) 4NDSFIB6},SUSTFIB86)NLVYPIB6)
Sy NSTRRCI86),NYRSRC{BE) +LNDF {86} NSTRSTIB6) LNDATE{B6) 4NPRO(9D),
6 KPRO[GO},CLSXI90),L2{46),RCOSTE 60), KVEHM( 60),1MAGE(B30),

T XSCH{10+70) s XLVSUM{ 20450} 4RECUR{ 20,50} ,DUM[515) ,RYX{20) ,RPLX{20}

D0 33 11 = 1,20
RVXUIIY = 0,0

RPLX(TE} = 0.0
L, = PROG
NSTRRCIL) = 100
NYRSRCIL) = ©
LNDATEIL) = 100

IF (NLVPIL).EQ.O} GO TO 21
00 34 LC = 1420
RECURILE L] = 0.0

IJ = NLVPIL)

H = LVARY{L)

IB = LVSIH]

IF (1B.LT.4) 18 =

DO 38 K=l¢1Jd

IF {LVD{H}.EQ.0) GO TO 38
1A = LVSIH}-3

IF {1A.LT.1) 1A=l

IK = LVDIH)

1LV = IVEH{H}

DO 37 J=1yIK

5T = VEH. RECURRING COST/YR. BY MISSION
RCST = XSCHIJ H)=RCOSTLILV)

L = PAYLOAD RECURRING COST/YR.

RCPL = XSCHIJ.H)%PLR(L)

DO 36 I=1+4

T1 = LVS{H}-IBEI&J-1

TIE (T1.LT41) 1I=2

IF(KSTAT.EQ.0.0R.SKIP) 6O TO 36

RVXUET) = RVXIIT} & RCST

RPLXUII} = RPLXIII) & RCPL

STRIBUTF- RECURRING COST BY YEAR

RECURITITL) = RECUR{II4L)IGALPICI4ILV}I*RCST & RDIST(L;!)'RCPL
CONT INUE

TE(KSTAT.EQ.0.0R.SKIP) (O TO 42

VT0T = 0.0

DO 39 JX = 1.4

KX = VEHLJX,ILV)

IFIKX.EQ.0) GO TO 40

VTOT = v7O0T & SVARII:KX)
X o= 00X 61

XJX = X - 1

DO- 41 IX = 120

RVAR(1X,L} = (VTOT*RVX{1X))/XJX B PLVARILI,LYSRPLX[IX) -
IFIRVARCIXsL) sGV4 ODI)RVARIIX,L) = RVARIIX:L)I(RVXIIX} E RPLX{IX])
CONT INUE

NYRSRCIL) = HAXO INYRSRC(L),11)

NSTRRCEL] = MINO (NSTRRCI{L),14)

LSUB = LNDATE{L)

LV3UB = LVS{H)

LNDATE(L) = MINO{LSUB,LVSUB)

H=HE&]I

RSRC & NSTRRC = 0°FOR DEVELOPMENT PROGRAM
IF INSTRRCILY.EQ.100) NSTRRC{L) = 0
RETURN
END

TION =xexss

MAIN,OPT=024LINECNT=44,SOURCE,BCD, NOLlST,NGDEEK'LUAD'NDHAP'NUEDIT.ID.ND


http:IF(RVAR(IXL).GT
http:71.084/16.17.50

F88—LEVEL LINKAGE EDITOR QPTIONS SPECIFIED LYST+XREF,MAPKLAL

VLRIABLE DPTIONS USED - SI1ZE=(126976,24576)
IEWO 00D NAME MOXOZRVIR) ' PEFAULT OPTIAN(S) Us€D
CROSS REFERENCE TABLE
CONTROL SECTION ENTRY
NAME URIGEN LFNGTH NAME LOCATION NAME LOCATION NAME LOCATIDN NAME
REVLUS oo 662
SAVRT 668 FAD
S5AvV3 1608 980
SAVALL 1F88 3alC
VARNCE 59A8 ADC
SCRACH 5488 &A60

LOCATIDN  KEFERS TO SYMBOL [N CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTIDR

i28 SAVRT SAVRT 12¢ 5AV3 SAV3
130 SAVALL SAVALL 134 SAVALL SAVALL
138 VARNCE - VARNCE 13C SCRACH SCRACH
140 SCRACH SCRACH Lok SCRACH SCRACH
148 SCRACH SCRACH l14C SCRACH SCRACH
150 SCRACH SCRACH -

ENTRY AODDRESS a0

TOTAL LENGTH CEES

**EXMOXOZRY NUW REPLACED IN DATA SET

{17 057360 FORTRAN H DATE 71.084/16.40.54

CAMPILER OPTIONS - NAMEx MAIN,OPT=02,LINECNT=44,SO0URCE,BCD NOL IST4NODECK,LOADNOMAPs NOEDIT 1D +NI
15N 0002 SUBROUTINE SHIFTS
C THIS SUBROUTINE SHIFTS THE DEVELOPHMENT START DATES AND DURATION IN QRDER
[ TO ACHIEVE A SMOOTHER LEVEL OF SPENDING

c
ISN 0003 DOUBLE. PRECISION NAME
ISN D004 LOGICAL SKIP,ACCL,EXY
1SN 0005 REAL LEVEL
ISN QD06 INTEGER HsPROG
ISN 0007 INTEGER*2 YDPL yNSYRINSFXsNRFXsNYRSST ¢ NSTRFX ;NPROG+KPROG y

1 KODE.NYRSFX,KODEM, KODESP

15N 000B COMMON/SAV2/EXT s ACCL 4 KNSTG 9 KNFAM ¢ KNCI sKNPyKNMIS 4 JFLAGs TREF 4 NCSTR

1 PMAXsPMINy ISTRT»EFINyMAXITRyMITRyKODESPI&) 4 TITLE{LO)4LEVEL{20),
2 CNTRVLIZO0}4FIXED{Z0},KDDEM{ 50} ,NSYR{50) +NSFXI50) NAME(56,
3 YDPL{56}sNRFX(50) ¢ NYRSSTIB4) ,NSTRFX{84) NYRSFX(84) ,5US(84),C (B4}
4y RIB4Y, S(84),C5(90),NPROGI90},KPROG(90)y KODELS0)

ISN 0009 COMMUN/SCRACH/My Ny NCS¢PROG, I0ODD, TERR s SKIPyMYFLAG, S+ NSCALE(S),
1 NSL{10),TOTALIZ20} 4W[20),D120}4X0UT{20},4VOUT{20)}4RRRI20}4+YEAR(20)
2y Y{20)+KVEHI(50) s LABEL(SO) 4LVARY{TO}LVO(TO) o IVEH(TO)4LVSLTO)
3 LVSFIB0),YNAMIBO) +NOPIB6) +RF(B6)yCFIB6)},5F{86) yFLAGRIBS)
4 FLAGSI86))NSSFIB6) +NSRF{B6) +NSXF(86),NDSF(86)4SUSTE(B6) +NLYP{86)
5y NSTRRCI86)NYRSRCIH6),LNDFIB6) ¢NSTRSTIBS)LNDATE(86) 4NPRO(90)
& KPRO{90),CSX{90),LZ146),RCOSTL 60}y KVEH! 60)4IMAGE(B30),
T XSCHUL10:,70),XLVSUM( 20,50} ,RECURIZ20,50) 4DUK{656)

Cc
ISN 0Ol0 110 100D = 100D € 1
1SN OO1L GO TO {140,1504160,168,170+178+180}, I0DD
158 0012 140 STR = S{PROG) -
ISN 0013 S{PROGY = STR & 1.0
1SN 0014 145 CALL CONSTR
ISN 0015 . IF {1ERR.NE.O} GO TO 10
15N 0017 14 MYFLAG = 1
ISN 0018 RETURN
15N 0019 150 S{PROGI = STR — 1.0
ISN 0020 IF {5{PROG).LT.TREF) GO TO 110
15N 0022 GO TO 145 -
ISN 0023 160 S{PROG] = STR .
ISN o224 IF{R{PROG}4LE..GO01.0R.CF{PROG) . LE..Q00O1) 50 TD 190
ISN 0026 CKR = R{PRAG)
ISN 0027 CKC = C{PROG}
1SN 0028 CKS = 5US [PRDG)
1SN 0029 NDS = NYRSST{PROG)
ISN 0030 N5S =

NSTRS5TIPRDG)

D-65


http:IF(R(PROGI.LE..0001.OR.CFIPROG).LE
http:71.084/16.40.54

ISN 0031 NSR = NSTRRC(PROG)

ISN Do32 NYRC = NYRSRCUPROG}
ISN 0033 NSX = NSTRFX{PROG)
ISN 0034 NSO = LNDATE(PROG]
ISN 0035 R{PRDG} = CKR & 1.0
ISN 0036 NSTRSTIPROG) = INTIZ,0%R(PROG}/3.0 & .999)
ISN 0037 NSTRRC{PROG) = NSR € 1
15N 0038 NSTRFX{PRDG) = NSX & 1
ISN 0039 LNDATEIPROG) = NSD & 1 -
1SN 0040 IF [NLVPIPROG).EQ.O) 60 TO 165
1SN 0nna2 IJ = NLVPIPROG)
I5H ON43 H = LVARYI[PROG)
1SN 0044 D0 1672 1=141J
ISN D045 NSLEE) = LVSIHI
ISN 0046 LYS{H] = LV5iH) & 1
I5H 0047 162 H=HE&E1
ISN 0048 DO 34 LC = 1,420
I5N 0049 34 RRRULC) = RECUR(LEL,PROG)
ISN 0050 164 CALL REVLUS
ISN 0051 165 CALL CONSTR
ISN 0052 1Ff {1ERR.NE.D) GO TO 110
ISH 0D54 IF{RF(PROG) ~ RIPROG}) 9010,9020,9030
€ DEVELOPMENT DURATION IS STRETCHED DUT
ISN 005 9010 CI{PROUGY = (.8 & .2*R{PROG)/RF(PROG)} * CF(PROG}
1SN 0056 G} TO 9050
1SN 0057 9020 C{PROG) = CF{PROG)
I4N 0058 60 TO 9050
N C DEVELOPMENT OURATION 15 ACCELERATED - CRASH PROGRAM
15N 0059 9030 X = AINT {.5*RF{PROG) & .99}
ISN 0060 IF(R{PROG)-LT.X} R{PROG} = X
1SN D0&2 CIPROG! = CF{PROG} * EXP ((l. =R{PROG)/RF(PROG))/ (RIPROG)/
1 RF{PROG) - .4)}
1SN 0063 9050 IF {NYRSST{PROG).EQ.0) GO TO 14
ISN 00565 NYRSST{PROG) = NDSF(PROG)} - LNDF{PROG) E LNDATE{PROG) -

1 NSTRST{PROG) & NSS5F{PROG)
L THE FOLLOWING DEFN. OF NYRSST IS THE ORIGINAL

C NYRSST(PROG) = R{PROG)} /RFIPROG)*FLOATINDSF{PROG}}E.001
15N 0066 X = NDSF{PROG} :
ISN 0067 X1 = NYRSST{PROG)
15N 0D&8 SUS (PROG) = CI{PROGI/CF{PROG)*SUSTFLPROGI*X/X1
ISN 0069 GO TO 14
IS8 0070 168 IF{.NOT.EXT) GO TQ 110
1SN 0072 SIPROG) = STR = 1.0
1SN 0073 IF{SIPROGI.LT.TREF) 6O TO 110
158 0075 IFINLVPIPRNG}.EQ.O) GO TO 165
15N 0077 GO TO 164
15H 0078 170 S{PROG) = STR
1SN 0079 IF {CKR.EQ.RF{PROG).AND..NOT.ACCL}) GO TO 180
ISN 0061 RIPROG) = CKR = 1.0
ISN 0082 NSTRST(PROG) = ENT{Z,0%R(PROG)/3.0 & ,999}
ISN 0083 NSTRRC(PROG] = NSR =~ 1
ISN 0086 NSTRFX{PROG) = NSX = 1
ISN 0085 LNOATE[PROG} = NSO — 1
ISN 0086 IF {NLVP{PROG!.EQ.0} GO TO 165
1SN 0088 14 = NLVP{PROG)
1SN 0089 H = LVARY!PROG!}
15N 0090 00 172 I=1,1J
1SN 0091 LYSIH] = NSLII} - 1
1SN 0092 172 H= H £ 1
1SN 0093 175 GD TO 164
1SN D094 178 IF(.NOT.EXT! 6O TO 110
15N 0096 SIPROG) = STR & 1.0
1SN 0097 IFINLVF(PROG).EQ.0) GO TO 165
1SN 0099 GO TO 164
IS 0100 180 S{PROG} = STR
1SN 0101 R{PROG) = CKR
ISN 0102 CIPROG) = EKC
isN 0103 SUS [PROG) = CKS
ISN 0104 NYRSST(PROG) = NDS
ISN 0105 NSTRSTIPROG) = NSS
15N 0106 NSTRRCIPROG)} = NSR
ISN 0107 NYRSRCIPROG} = NYRC
ISN 0108 NSTRFXIPROG) = NSX
ISN 0109 LNDATE(PROG) = NSO
1SN 0110 IF {NLVPIPROG).EQ.0) GO TG 130
ISN 0112 1J = NLVPIPROG)

ISN 0113 H = LVARY(PROG}

ISN 0114 DO 182 1=1,1J

ISN 0115 LYS{H} = NSL(I}

ISN 0116 182 H=HE]1

ISN 0117 DO 36 LC = 1,20

ISN 0118 36 RECURILC+PROG) = RRRILC)
ISN D119 180 MYFLAG = 0

ISN 0120 RETURN
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ISN 0121

END

w233 END OF COMPILATION smasks

FBB-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED Lle;XREF:HAP,NCﬂL
VARLABLE OPTIONS USED - SYIZE=1126976424576)
TEWQO00 NAME MOX02SHIR)

TEHGA6L  EXP
IEWg4sl  CONSTR
TEWO461  REVLUS

CONTROL SECTION
NAME ORIGIN

SHIFTS 0o
SAV2 758
SCRACH 1738

DE FAULT QPTION(SIFUSED

CROSS REFERENCE TABLE

ENTRY
LENGTH NAME LOCATION
754
FEO
BALD

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

130

138

140

148

150
ENTRY ADDRESS
TOTAL LENGTH

SAvVZ- SAV2
SCRACH SCRAGH
SCRACH SCRACH
EXP . SUNRESOLVED
REVLUS SUNRESDLVED
00

B198

2k*HOX025H NOW REPLACED IN DATA SET

NAME  LOCATION

NAME

LOCATION REFERS TD SyMBOL

134
13¢
144
14C

DIAGNOSTIC MESSAGE DIRECTORY

SCRACH
SCRACH
SCRACH
CONSTR

LOCATION NAME

IN CONTROL SECTION

SCRACH

SCRACH

SCRACH
SUNRESDLYED

1EWO461 WARNING — SYMBOL PRINTED IS AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED.

& 4

1
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0001 SUBROUT ENE SHOTHS(PRGLV + BLANKY
C BUDGET SHNOTHING PROGRAM - R.E. SLYE
[4 MODIFIED BY C.J. GOLDEN
0002 DOUBLE PRECISION NAME
0003 LOGICAL SKIP,QOUT,ACCL4EXT
0004 REAL LEVELNPERPD
0005 INTEGER PROGH -
0006 INTEGER®2Z LTR)YDPL¢NSYRNSFXoNRFX,NYRSST,NSTRFX,NPROG+KPROG

1  KODF yMYRSFX o KODEM ¢ KODESP, F INI SHiNSTG, NFML 4 NFMU,KDDS ¢MAS 4y LABS,
2 LABF,LABIVEH,NMULT)NONRECyNYD, IS MATLYR4LETT,LYDMIN

0007 COMMON/SAVER/  RFIXD(12,.84)

0008 COMMON/SAVELS FINISHyNSTGsNCI,ILY,LABF{30},LABS{40),LABI(40),
1 HFMLI40) 4 NFMUT40) yKODS{40) ¢ STS1411,5TGI40) ,VLRISO)} +HPRISO)
2 PRPLM(50),MAS(40,3), #XD112,50)

0009 COMHON/SAVZ /EXT o ACCLe KNSTGe KNFAMGKNC I ¢ KNPy KNMIS y JEFLAG s TREF yNCSTR s
1 PHAXsPMENsISTRT o IFINMAXITR,HITR ,KODESPL &Y, TITLE{10) «LEVEL(20)
2 CHNTRVLI20),FIXED({20)},KODEMI50},NSYRIS0),NSFX(50] NAME{S6],
3  YDPL{S5&) +MRFX{S0)} NYRS5T{84) ,NSTRFX(84) ,NYRSFX(84),505184),0{84)
Gy R{B%4}y S5(8B4),C5090),NPROGI90),KPROG{90), KODE(I0)

0010 COMMON/SAV3/GRO+GUESSs LP ¢ NSOL +MSOL 4 NP4 MOS4NMIS 4 NSPR,NPERPDI30),
1 PAD{30) s LTR{50)4PLRIS0) +RDISTI56+4) ¢ ALPI(44+60)
0011 COMMON/ SAVALL /LCK s SLOs NMyNEXD ¢ NV 4 NUHD , MYRS,LZOPT(8) 4 NYDL46) yMAT (46

115 SUST{46),D5046) 4LYD{46) s YD{46),15(102)4LYRI252),LETT{250),
2 MINI250) ¢ YRLM{250} yVEH(4,60) 4NONRECI120,20) s NMULT160G+501)

0012 COMMON/VARNCE/KSTAT . VARIL 40}, VARF{50)  VARMI56) 4 FMVAR{ 2,30},
1 FIVARI3,40),PLVARI3,56) ¢ SYAR{S,40)
0013 COMMON/SCRACH/M 4Ny NCS »PROG 100Dy IERR § SK TPy MYFLAG ¢ JSoNSCALE(S5),
1 NSLULO).TOTAL{Z0),,n{201,D(201,%X0UTI20),¥0UTE20),RRRI20),YEARL20)
2y YU20),KVEHI{50) yLABELISO) 4LVARY(TO) 4LVDITO) o IVEH{TO]+LVS(TO),
3 LVSF(80),VYNAMIBO)} sNOPIBGE) yRFLE6)4CFIB6) 45F(86)FLAGR(BE]Y,
4 FLAGSTB6) ¢NSSFIB61+NSRFIB6) NSXFIBE) (NDSFI86) ySUSTFI86) NLVPLBS)
5y NSTRRCEB5)+NYRSRC(86) LNDFIBE) yNSTRST( 861 ,LNDATE(86) +NPRO(S0),
6 KPRO(9GO0},CSX{00),L2146) sRCAST{60} ,KVEHI60), IMAGE(B30),
T XSCH(10:70) ¢XLVSUM{20:50) +RECUR(20450) +KODX{90) 4NPROD(90)+
8 KPROD{90),KODDIS0}, XMODEL20) 4 UB( 20) , DUML 256)
0014 DIMENSION PRGLV{G)
0015 EQUIVALENCE (L5,LEVELIY)) ILF,LEVEL(2))
oole DATA ASTR /iH%/
0017 DATA ZERO /1MHOD/
0018 DATA FLET /1HF/
0019 DATA MLET /1HM/
0020 DATA ULET /1HU/
c
FORTRAN IV G LEVEL 1, MOD & SHMOTHS DATE = 71084 16741424 PAGE 00
0021 100D = ©
op22 NSCALE{1) = 1
0023 NSCALE(2) = © -
o024 NSCALE(3} = O
0025 NSCALE(4) = 0
0026 NSCALE(S) = 0
0027 IFIFINISH.GT.1} GO TO 18
o028 PMAX = S000.
0029 PMIN = i500.
’ C ACCL = TRUE [IMPLIES USE ACCELERATION ORTION
0030 ACCL = .TRUE.
[ EXT = TRUE IMPLIES USE EXTENSION OPTION
0031 EXT = .TRUE,
0032 DO 5 I=1.10
0033 5 TITLE (1) = BLANK
0034 P & I = 1+20
0035 CNTRVEII} = BLANK
0036 6 FIXED(I) = 8.0
0037 WRITE( 6+399)
0038 16 CALL INPUT (&HTITLE o TITLEs GHLEVEL ,LEVEL, &HISTRT »ISTRTs

X GHIFIN +IFIN, GHMAXITRsMAXITR;EHNCSTR oNCSTRy6HNPROG (NPROD,
X &HKPROG sKPROD,6HKODE +KDDD,6HCS 3CSy6HFIXED +FIXEDs
X GHPMAX  yPMAX: BHPMIN ,PMIN; 6HACCL o ACCLy BHEXT 1EXTY

0039 DO 550 1 = L¢NCSTR

0040 NPROGIT) = NPROD{I}

0041 KPROGIT) = KPRODII)

0042 550 KODE{I} = KDDDII)

0G4l po 79 1 = 1420

0044 79 FIXED(I} = FIXED({I*({1l, + GROI**{]~1}
0045 IFINCSTR.EC.O0) GO TO 18

0046 D0 8 I = LeNCSTR

0047 Do 2 11 = 14NMIS

0048 b IFI(NPROGII) . EQ.KODEM{11}) GO YO 3 .
0049 2 CONTINUE

0050 . G0 TO 36

0051 3 NPRODG(I} = Il s

0052 36 IF{KPROGIIJ.EQG.0) GO TO 8

0053 DO 1 11 = 1:NMIS

Q0S54 IF{KPROG(I).EQ.KODENM{I1}} GO TO 4
0055 1 CONTINUE

0056 GO TO 8

0057 4 KPROGLIN = I1

0058 8 LONTINUE
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0059
0060
On&l
0062
0083
0064
00e5
0066
0067
0068
0069
0070
0071
0072
0073
0074
0075
0076
[1]ordrg
0078
0079
6080
0081
0082
0083
0084
0085
0086
0087
0088
0089
0090
0091
0092
G093
0094
0095
0096
0097
0098
0099
.0100
0101

502
503

37
501
504
510

18

1000
1001

35

19
20

17

"31

FORTRAN IV G LEVEL

~g102
o103
0104
0105
0l06
0107
0108
0109
o110
oLl
0112
0113
oile
0115
0116
0117
oils
o119
0120
0121
g1z2
0123
0124
0125
0126
0127
0128
0129

0130
0131
0132
0133
0134
0135
0136
0137
o138
0139
0140
0141
0142
0143

32

33

335

39
22

23

24

25
21
26
27

61
91

1, MOD_ & SMOTHS DATE = 71084 16/41/724 . PAGE 00

IF(NSPR.EQ.0) GO TO 18
D0 510 I =- 1+NCSTR °
DO 502 Il = 1,NSPR
IF(NPROG(E?.EQ.KODESPIIL)) 6O TO 503
CONT INUE

GO TO 37

NPROGL.I) = I1 + NHIS
IFIKPROGII)LEQ.C) GO TO 510

DO 501 I1 = 14NSPR

IFIKPROGI1) LEQ.KODESPITIY) GO TO 504
CONT INUE

G0 TO 510

KPROGI1} = I1 + NMIS

CONTINUE

IF(NCS.EQ.0} GG TO 20

IFINCSTR + NCS.LE.90) GO TO 25

WRITE (641001}

FORMAT(3BHONUMBER OF CONSTRAINTS HAS EXCEEDED 90)
NCS = 90 - NCSTR

DO 19 1 = 1,NCS

RCSTR = NCSTR + 1

KODE(NCSTR) = KODX(I}

CSINCSTR) = CSX(I)

NPROG{NCSTR) = NPRO(I)

KPROGINCSTRY = KPROUL}

CONTINUE

CALL LISTC

CALL PLOT1 (NSCALEsT+5¢1546}

T = 1.0

00 17 1=1,20

YEAR{I} = TREF + T = L.

YUI) = AMODIYEAR(T),100.)

T=T+ 1.6

WRITE (64903)

NLY = 0

DO 33 1 = 14NV

D0 31 J = I,

IF{IVEHIJI.NE.F)} GO TO 31

NLY = NLV + 1

KVEHII) = NLV

KVEHI{NLV) = I

G0 TO 32

CONT INUE

1. HOD 4 . SHMOTHS ) DATE = 71084 R 16/41/24 . . PAGE 00

G0 TO 33

1A = VEH{1,1)}

IB = VEH{2,1)

IC = VEH(3,1}

ID = VEHI4+1)

WRITE(6+905) [,STG{IA}»STGIIBY ySTG{IC) +STGL(ID) +RCOASTI(I]
CONTINUE -
DO'335-1 = 14M

NX = IVEHI{I)

CALL AFRMT (NX,¥NAMIIM)

DO 39 PROG = "1,H

CALL REVLUS

DO 23 I=Q+N_

NOPLI} = O

RE(1) = RI[1)

SFII) = S{1)

CF(I) = U1}
SUSTFIT) = SUS {I)
NDSF{I} = NYRSSTII}
NSSF{E) = NSTRSTII)
NSXFI1) = NSTRFXI1)
LNDF{I} = LNDATE{I}
NSRFLI) = NSTRRC(I)
DO 24 I=1,M

LVSF{I} = LVS(I}
IFIFINISH.GT.1} GO TO 21
DO 25 I=ISTRT,IFIN
CNTRVYL{I) = ASTR

NOP = 1 1F NO CHANGES ARE ALLOWED IN PROGRAM VARTABLES

DO 26 1 = 1.NCSTR

J = NPROG(!} -

IF (KODEL{Y).EQ.3) NDP{J} = 1 '-
CONTINUE . .
OUT = LFALSE.

DO 51 PROG = I4N - st
IFINOP(PROG).EQ.1} GO TO 61

CALL CONSTR

IF [IERR.NE.O) WRITE (6491} PROG

CONTINUE .
FORMAT( 'OMARNING — CONSTRAINT VIOLATED IN PROGRAM NUMBER'.13)
DO 300 ITER = 1,MAXITR

IPRNT = D

IF {ITER.EO.MAXITR)} TIPRNT = 1
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FORTRAN 1V & LEVEL. 1, HOD % SMOTHS DATE = 71084 16761724
0144 DN 200 PROG = 1,N
C 100D INDICATES WHAT TYPE OF CHANGE 1S BEING MADE~ 100D=0 INITIALLY
0145 14 SKIP = {IPRNT.EQsD.AND, [TER.GT.1).0R.PROG.NE,1.0R.10DDNELO
0146 IE (SKIP.AND.NOP(PROG) .EQ.1.AND,PROG,NE,1) 60 TO 195
0147 15 DO 30 J=1,20
0148 TOTALtJY = O,
0149 30 WiJ) = O,
0150 IF {SKIP} GO TO 55
0151 40 XT = 0.
0152 ST = 0.
0153 B0 30 I=1.N
€ FLAGR = * INDICATES A CHANGE IN DEVELOPMENT DURATION
0154 FLAGREE] = BLANK .
€ FLAGS = * INDICATES A CHANGE IN START DATE OF DEVELOPMENT
0155 FLAGS[1] = BLANK
0156 IF (R{1).NE.RF(I}) FLAGRII) = ASTR
0157 1F (SUI}.NE.SF(I]} FLAGSII} = ASTR
0158 X = NYRSST{I)
0159 ST = ST + SUS{I}*X
0160 50 XT = XT + CLI)
016l WRITE (6,900 TREF,TITLE
0162 WRITE (6492}
0163 DD $3 I=1+N
olas IE(1.GT.NMIS+NSPR) GO TO 52
0165 K = NYRSRCUT)
0166 1FIK.EQ.0.OR.1.6T.NHI5) RECURIL,I) = 0,0
6167 WRITE (6,94} 1\NAME(T}sS{E},FLAGSEI),CUTI,RUT)FLAGRITI,SUS {1},
X NSTRST(1)«NYRSSTUL}yNSTRRCUE)NYRSRCIT}»TRECUR{Jy T} sd=1,K)
1168 60 T 51
G169 52 NDM » I - NMIS - NSPR
0170 WRITE (6293} 1oLABELINDM) ;S1),FLAGSII) CO1),R{E},FLAGRII]SUSIT),
X NSTRST{T) NYRSSTI1),NSTRRCII},NYRSRCI])
0171 51 K = NYRSFX(I)
0tT2 IF (K.EQ.0} GO TO 53
0173 HRITE [6598) NSTRFX{L},NYRSFX(1),(RFIXDIJ,11,0=1,K)
0174 53 CONTINUE
0175 WRITE (6,95) X745T
0176 IF [1TERLNE.1) WRITE (64902)
0177 WRITE(6y96) YEAR
0178 WRITE (6,97}
0179 CALL PLOT2 (IMAGE,Y(16)sYi1l)sPHAX,PHIN)
0180 00 54 I=1,41000
oigl 54 XLVSUM{I.1) = D.O
FORTRAN IV & LEVEL 1, MOD 4 ; SMOTHS DATE = 71084 16/41/26
c .
0182 55 CALL TCOSTS (BLANK.ASTRI
c
0183 IFILS.6T.20.0R.LS,LE.O) GD TO 78
0184 XL = 0.
€ I1F LEVEL[1) AND (2] ARE INPUT AS INTEGER YEARS, THEN THE PROGRAM
C TAKES THE AVERAGE SPENDING OVER THE PERIOD ENCOMPASSED BY THESE -
€ YEARS AS THE DESIRED BUDGET LEVEL
0185 DO 76 I=LS,LF
o186 76 XL = XL+TOTALII}
0187 AL = XL/FLOAT(LF-LS+1)
0188 00 77 1=1,20
0189 77 LEVELIE) = XL
0190 78 IF (SKIP) GO TO 80
0191 WRITE (6,991 (H{I),1=1,J5)
0192 WRITE 164990} (FIXEDLI) 1=1,J5)
0193 WRITE (6,991} (TOTAL(I),1=14J5)
0194 HWRITE t6,993) CNTRVL
0195 WRITE {6,992) (LEVELII),E=1,J5)
0196 IFIKSTAT.GT.0) WRETE(64994) {XMODE(I),1 = 1,J8)
0197 IF(KSTAT.GT.0) MRITE(6,995) (UB{1}, T = 1,45}
0198 CALL PLOT3(FLET,Y,F1XED,JS}
0199 IFIKSTAT.GT.0} CALL PLOT3IULET,Y,UByJ5)
0200 IFIKSTAT.6T.0) CALL PLOT3(MLET,Y,XHODE,JS)
0201 CALL PLOT3 (ZERD,Y,LEVEL,IFIN)
0202 CALL PLOT2 (ASTR,Y,TOTAL,J5)
0203 80 Sab = 0
0204 D0 100 I=ISTRT,IFIN
020% 50D = (TOTAL{IY-LEVELI(I))*:2 + 5QD
0206 100 CONTINUE
0207 RHS = SORT (SQD/FLOAT(IFIN-ISTRT+1}})
C  SAVEX = RKS VALUE AT BEGINNING OF ITERATION
0208 IF (PROG.EQ.1.AND.I0DD.EQ.0} SAVEX = RMS
0209 IF (SKIP} GO TO 110
C RMS1 = VALUE OF RMS USING INPUT DATA
0210 IFIITER.EQ.1} RMS1 = RHS
0211 WRITE 601993 RMS,YEAR(ISTRT),YEARIIFIN)
0212 WRITE [6+298) ITER ]
0213 WRITE (6,399)
0214 CALL PLOTS (13:PRGLV)
0215 WRITE (61499)
0216 1FIMDS.£0,2.0R,MOS,EQ. 3} RETURN
0217 110 IF (OUT) GO TO 400
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o218

0219
0220

0221

022z
0223

0224
0225
0226
0227
0zz2a
0229
0230
0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241

0242
0243
0244
0245
0246
0247
0248
0249
0250
0251
0252
0253
0254
0255

IF (ITER.EQ.MAXITR] GO TO 300

C  SAVER = RMS5 VALUE AT BEGINNING OF PROGRAM CHANGE CUNS!DERATIDNS

c

190

195

200
ago

400
403

401

TIF{10DN.EQ.0} SAVER = RMS
IFIRMS.LT.SAVER) GO TO 190

CALE SHIFTS

IFIMYFLAG.EQ.1) GO TO 14
1000 = 0

SAVER = VALUE OF RMS AT END OF ITERATION

IF(RMS5.LY.SAVER, AND.PROG.EQ.N) SAVER = AMS
EFIPROG.ET LN} GO TG 200

IF (SAVEX.NE.SAVER) GO TO 300
IF (IPRNT,NE.0Q) GD TD 400

SKIP = JFALSE.

OUT = ,TRUE.

GO TO 15

CONTINUE

CONTINUE

HWRITE (6,390}

GO TO 403

HRITE (6,299)

HRITE 164906} {YEARII)4I=1,J8)
HRITE {6.907)

DO 402 I=1,NLVY

XLVTOT = 0.0

DO 401 11=1,J5

XLVTOT = XLVTOT + XLVSUMITI,I)

XLVSUMIIT,T} = NUMBER OF LAUNCHES TN YEAR I1 FOR VEH. KVEHIII)

402

909
404

FORTRAN IV G LEVEL

2256
0257
0258
0259
0260
02561
0262
0263
0264
0265
0266
0267
0268
0269
Q270
0271
0272
Q273
0274

0275
0276
0277
0278

0279
0280
028l
0282
0283
0284
0285
0286
Q287
0288
0289
0290

0291
0292

0293
0294

WRITE (64908} KVERI{1) +XLVTOT, EXLVSUMIT] 1)y f2=1,4J5)
IFISAVER.LT.RHS]1 — .4} GO TO 404

WRITE{6+909)

FORMAT (46HOIRPUT ASSIGNMENT 1S OPTIHUM SMODTHED SOLUTION)
GO TQ 7

NNMI = NMIS + NSPR

po 9 l = 1yNNMI

IFLABSISII) + RIUi} = SF{I) - RF(1}}.GE.,01l} GO 7O 13
IFINYRSST{IV.NE.NDSF{I}} GO TO 13

IFINLVP(I).EQ.0) GO TO 9 .

FFILNDATE{ I} .NE.LNDF(I)} &G TO 13

IJ = NLVYPIT}

H = LVARY{1)

DO 11 If.= 1+14

1, MOD 4 SMQTHS DATE = 71084 . 16/41/24
X = LVSEH)
TF(ABSIS{I}+X~SFET)=FLOAT{LVSF{H)}).6E..01) GO TD 13

1LH=H¢+ 1

9 CONTINUE

A0
7

13
12

90
92

IFIN.EQ.NNMI} D' T8 7

NNMI = NNHMI + 1

DO 10 I = NNMI,N .

IF{ABSIS{YY + RII) - SF(I} - aF{I}).GE,DL) GO TO 13
IF{NYRSSTT1}.NE.NOSF{1}) GO TO 13
TF(ABSICFIII-C{I})).GE.,O01} "GO TO 13
IF{ABSISUSEIY - SUSTFUI)Y.6EL.001) GO TD 13
CONT ENUE

FINISH = MITR + 1

G0 TU 12 .

FINISH = FINISH + 1

MCSTR = NCSTR - NCS

RETURN _

FORMAT [1H1+15Xs14HRAEFERENCE YEAR,F7,045X, 10A4)

FORMAT [78HOPN NAME. START DEVL YRS SUST S5 SO RS RD R

XECURRING DR FIXED ITEMS "/1H ) . . i

93 FIORMAT [I311Xs6HDEY +12sF6.051X+AloFTa0,F4.0,1XsA14F5.04414)

94 FORKAT . {1351%3069F6.001XeALsFTa0eF4,091%9AL4F5,0,414,12F6.0)

95 FORMAT [20X,4H====y8X y4H====/2Xy SHTOTAL 12X ,F64.0,F11.0)

96 FORMAT {1H1,30X,47THTOTAL PROGRAM COSTS AND LAUNCH VEHICLE SCHEDULE
* [6HOYEAR y4Xy20F6.0)

97
98
99
107
199
298
299
390
399
499
902
903

905
908

907
Q08

FORMAT ([ 8HOPROGRAM)

FORMATI 44X 32144 12F6.0)

FORMAT {6HOSUM +4X,20F6.0}

FORMAT {64X421%412Fb6. 1}

FORMAT (6HORMS =4FB8,045Xy 16HSMOOTHING INTERVALF6.0¢5H THRUsF6.0)
FORMAT {10HOITERATION, 13)

FORMAT {11Xs11H FINAL CASE)

FURMAT (11Xs16H MAXITR EXCEEDED }

FORMAT (1H1)

FORMAT {1HO» 50X 4HYEAR) A

FORMAT (1HO,40X¢34H* INDICATES CHANGE FROM INPUT DATA)
FURMAT (1H1,30X, 19HRECURRING COST DATA /1HO,8X,3HKEY,10X,

*  4HNAME,24X%,9HUNIT COST /1H )

FORMAT (10X+12+10X+4A4,10X,F10.2)
FORMAT {1H1+30X,35HLAUNCH VEHICLE REQUIREMENTS BY YEAR 7/

* GHHOYEAR +6X,20F6.0)

FORMAT {11HOLV TOTAL)
FORMAT (1Xs124F8.24+20F6.1)

PAGE 00

PAGE 0O
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http:44X,214,12F6.1I
http:SUSTFII)).GE
http:IFIABS(CFII)-C{II).GE
http:RF(I).GE.O1
http:IFIABS(S(I)+X-SF(II-FLOATILVSFIH))).GE
http:RFIII).GE

FORTRAN IV G LEVEL i, HOD 4 SHOTHS DATE = 71084 . 16741724 PAGE 00

0295 990 FORMAT (6H FIXED+4X»20F6.0) oL

0296 991 FORMAT (6H TOTAL+4Xs20F6.0) A

0297 992 FURMAT (6H LEVEL14X,20F6.0) .

G298 993 FORMAT (BX,20(5XsA1}), . -
6299 994 FORMAT (6H0 MODE+4X+20F6.0}

0300 995 FORMATL12H 50 PER CENT/8H CONFID.,2Xy20F6.0}

0301 END

FORTRAN IV G LEVEL, L. MOD & SHOTHS DATE = 71084 16741724 PAGE 00

TOTAL MEMORY REQUIREMENTS 00228C BYTES
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FBB-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LEST.NCAL.MAP
VARIABLE OPTIONS USED ~ SIZE={126976+24576)
NAME MOX0255(R}

{EWDO00
1EW0461
IEWO4s L
TEHO461]
IEWO461L
IEWD4 61
TEW Q461
IEWO46]
[EWD461
IEWD4s6]
IEHO46L
1EWO46]
IEW D461
IEWO461
IEWQ45L

CONTROL SECTION

NAME

SMUTHS
SAVER
SAVEL
SAV2
SAV3
SAVALL
VARNCE
SCRACH

ENTRY ADDRESS
TOTAL LENGTH

*xxxMOXG2 55

FORTRAN IV G LEVEL 1,

0001

0002
o003

0004
0005

ono6

0007

0008

0009

0010

1BCUM=
INPUT
FRXP =
LISTC
PLOTL
AFRMY
REVLUS
CONSTR
PLOT2
TCOSTS
PLOT3
PLOTH
SHIFTS
SQRT
MODULE MAP
ENTRY
DRIGIN LENGTH NAME  LOCATION
00 228C -

22C0 FCO

3280 FC4

4248 FEO

»228 980

S5BAB 3A1C

95¢8 ADC

AGAB 6A60

o0
10808

[ NS )

NOW REPLACED IN DATA SET

MOD 4

SUBROUT INE STGNMI

STGNMT

NAME

DEFAULT OPTION(S; USED

LOCATION KAHE

DIAGNDSTIC MESSAGE DIRECTORY

DATE =

71084

16752721

DETERMINE NUMBER OF COMPONENTS ACTUALLY USED AND ASSOCTATED
RECURRING COSTS

<661

662 RINTYRII+J)
665 DO 6500

1
3
1
2
2
1

*
1

3

1

REAL NPERPD

INTEGER%2  NU,NBY,MOOE,N0B,FINISH, NSTG,NFML ,NFMU,KODS s MAS ,LABS ,
LABE,LABI iNPSTGNPAD ¢yNPFAMyNFSyNPINTL 4NPINTU)HAPS s MAPF 4 MAP] §VEH
2 NMULTNONREC yNYD IS ¢MAT LYRWLETT,LYDyMIN,KOUT,LTRyNINTYR+NTGYTR,

TMAF MALC

COMMON/SAVSAR/ POJ(3),SRI(3,3} . NUL40),NBY[40) NOB(4Q) sRINT(40),
PLCINTI40) 4 XLTU40) s PLCTI40},UPPL40Y,TATI 40}, TARTIS0) +SR1G0430,

MUDE{4043),PLC{40, 3}

COMMON/SAVELS FINISHWNSTG4NCE, ILY,LABF{30),LABS{40),LABIL40),
1 NFHL{40),NFMUL{40) 4KODS{ 401y STS(41),STGI40} 4VLRISO) , WPRIS0 )y
_RPLHIS0) yHAS{40r3) 5 RXB(12,50) .
COMMON/SAV3/GROGUESS s LP +NSOL ¢y MSOL 4 NP ,MOS s NH1 S \NSPR NPERPD(30) 4

PADL30) ¢LTRISO) 4PLRISO) 4ROISTI56,4) yALPTL4,60)
HAF(30+3) 4y MAIC(40,3),

COMMON/SAV4/

NPADI 2460} 4HPFAMI30,5) 4NPINTL(30,5) 4NPINTUL3045),
NES140+41 sNPSTG(30, 10) 4 MAPS(30,10) ,MAFPF(30,101,HAPT (30410},
2 PFAMD{3Dy5421,PFAMS{ 30,542} 4 PINTS{3045,2),PSTGD{30410+42),

PSTGS130510+2)

COMMON/ SAVALL /LCKy SLOy NMy NEXD g NV, NUMD  MYRS 4L ZOPT [ 8) 4 NYD( 46) 4 HAT (46
L3y SUST(46) D516 LYDL4E) ¢ YDIG6)+ 15010219 LYRE252Y4LETTI2E0])
2 MIN{250)4YRLHI250) yVEH[ 4,600 4NONREC(120,20)yNHULT{ 60,501}
COMMON/TEMP/VNM{ 24 25005 IFLAG,K] 4NEXT,LOUT; SAVS(40) KOUT{ 40},

NINTYR{G0420) yNTGYTR (4042042} yRECURIB0420,2)
T, NUST 40} ,MSAVE(40), ISAVEL40) (KLUE(40),

COMMON/SCRACH/

1STGYHW{40+20) yRINTHX(40,20) ¢ STGHAXT4042042) 3 STGYTR(4042042)
2 RINTYR{40,20),0UM(104T)

IF {IFLAG.GE.1} GO TO &21

FIND MAX NUM OF EACH STAGE

DO 661 T =
NUS(I} = ©
DO 661 J=1+MYRS
STGYTR(T,4J91} = 0.0
STGYTREI+de2) = 0d
IFINCI.EQ.0) GO TO 665
DD 662 I = 14NCI
Do 662 J = 14MWYRS
= 0.0

1eNM

1,NSTG

I =

AND INTEGRATION POSSIBLE

LOCATION

NAME

PAGE 00
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FORTRAN IV G LEVEL 1, MOD 4 STGNM? DATE =~7i684 16752721 ) PAGE O(

o022 IF{YRLM{1}.LT..001} GO TO &500 -

0023 J = LYR(I)

0024 JX = LETTID)

0025 K = LTR{JSX}
c MSAVE & ISAVE INDICATE 1F THAT STAGE OR INTEGRATION HAS ALREADY BEEN
[ . CDUNTFD FOR MISSION NM

0026 DO 9003 11 = 1440

o027 MSAVE(IZ) = 0

on28 9003 ISAVELIZ) = O

0029 DO 650 11 = 1,NV

Qo030 IFUITEMIVEMIL+I)+11+1).£Q.0) GO TO 650

G031 X = NMULTUT1+dX)

0032 DO 649 MS = 1+%

0033 IA = VEHIMS,I1}

0034 IF(IALEQ.0) GO TO 650

0035 TF{MSAVETI1A) .EQ.1} GO TO 644

0035 STGYTRUIArJ+K) = YRLMIII*X + STGYTR{IAyJyK)

0037 MSAVE(TA) = 1

0038 644 IF{NC1.EQ.0) GO TO 649

0039 {FIMS.EQ.4) GO 7O 650

Q040 IFIVEH(HS+1,11).EQ.0)} GO TO 650

0041 Ll = VEH(MS+1,]11)

oga2 B0 645 MI = 1,NCI

0043 IF{ISAVE(MI).EQ.1} GO TD 645

Q044 DO 646 KY = Lv#

0065 IF(NFHL{MI}.NEJNFSIT1A,KY)) GO TO 646

0046 DO 647 KI = 144 °

0047 IFINFMUIMI ) +EQ.NFSILL4KZ)) GO TU 648

0048 647 CONTINUE )

0049 T 646 CONTINUE

0650 GO TO 645

0051 648 RINTYRI{MI Jd) = RINTYRIMIsJ) + YRLM{I)#X

on52 | ISAVE{MI} = 1

0053 645 CONTINUE

0054 649 CONTINUE

0055 650 CONTINUE

0056 6500 CONTINUE

0057 DO 668 J = 14MYRS:

Q058 DO 668 1 = 1.N5TG

0059 668 STGYHWII4J4) = STGYTRUI,Js2) + STGYTR{IyJs2}

0060 GO 7O 673 .

L 0 . -
© DETERMINE NUMBER DF EACH STAGE AND INTEGRATION USED IN LAST ITERATION BY YEAR

FORTRAN IV G LEVEL 1, MOD 4 STGNHI DATE = 71084 16/52/21 PAGE 00
__— C FOR FUTURE PRINT QUT

[+1: 191 621 DO 623 K=1,2

0062 00 623 J=1¢MYRS

0063 DD 623 I=14NSTG

0064 STGMAX{IsJeK) = NTGYTRIIyJ¢K)

0065 . STGMAX{I+J+K) = STGMAX{T1,J,4K}/10.0

Q066 623 STGYTRII,JeK} = 0,0 B

0067 . IFINCIYEQ.O0} 6O TO 90600

0068 DO 624 J=14MYRS -

0069 DO 624 I=1,4NCI

0070 RINTMXIIyJ)} = NINTYR{I,J}

0071 RINTMX{TsJ) = RINTMX[1,J}/10.0

0072 624 RINTYR(I,J) = 0,0

0073 9000 DO 622 J=1,NM

0074 IF(YRLMIJI.LT.,002) GO TO 422

0075 1 = MINLD)

0076 (K = LYRLY)

0077 JX = LETT(J)

0078 ITR = LTR{JX)

o079 X = NMULTILI,JX)

Q080 DD 625 M5 = 1,4

0081 L = VEHIHMS,I)

0082 {F IL.EO.O0) GO TD 622

ona3 STGYTRIL K+ ITRY = STGYTRIL,Ks;ITR] + YRLM{J)#*X
Q084 IF (NCI.EQ.Q) GO TO 625 - :
008% IF (HS.ED.4) GO TO 622

0086 IF (VEHIMS+1,1).EQ.0) 6D TO 622

0087 Ll = VEHIHS+1.1)

ooss 00 626 MI=1,NC1

a0gs DO 627 K¥=144

0090 IFINFHLAM]) NE.NFS{L4KY}) GO TO 627 . -
0091 DO 628 KZ = 1.4

0092 IF (NFMUIMI}L.EQ.NFS{L1,K2}) GO TO 629

0p93” 628 CONTINUE

0094 627 CONTINUE

0095 GO TO 626 s

0096 629 RINTYRIMI(K) = RINTYRIMI,K} + YRLM{J}®*X
0097 626 CONTINUE

o098 625 CONTINUE " . :
0099 622 CONTINUE

0100 IFINCI.EQ.0) GO 7O 9001

0101 DO 691 I=1,NCI

0102 DO 691 J=1,MYRS

D-74 '


http:IF(YRLMIJI.LT
http:IF(VEHIMS+1,II).EQ.OI
http:IFtYRLIII).LT

FORTRAN 1V G LEVEL 1, MOD 4 STGNMI

0103 691 IF(RINTYR{I5J)aLT%e001) RINTYR(I4J) = RINTMXII;J)
{ CHECK RUMBER OF LAUNCHES CALCULATED VS. NUMBER OF LAUNCHES USED IN LASY
r ITERATION
0104 9001 FF{LCK.FO.0.0R.MOS.EQ.1.,OR.MDS,EQ.3) 60 TO 4100
0105 DO 676 K = 142
0106 00 676 J = LMYRS Y .
0107 No 676 1 = 14NSTG
0108 IF (ABS {STGYTRI I sdsK) ~ STGHAX(IydyK}}eGT.0.001,ANDSTGYTR{TsJsK1s
1GT.0.001.0R.{ IFLAG.LE. 1. ANDSNULT}.LT.0}} GO TO 677
0109 676 CONTINUE
o110 4100 WRITE{644101)
Q113 4101 FORMAT (1HOs%X. 40HTHE OPTIMUM SOLUTION HAS BEEN DETERMINED)
o
0112 678 CALL VEHRE
[
0113 IFLAG = O
0114 IFILOUT.EQ.0! RETURN
0115 DO 112 T = 1,NUMD
0116 IFIKOUT{1).EQ.0) &0 TO 112
0117 LT = KOUT{1) .
o118 SUSTII} = SAVS{LT]
0119 112 CONTINUE
o120 RETURN
C
0121 677 IFLIFLAG.LE.3) GO TO 679
0122 WRITEL4+8005)
0123 8005 FORMATI49HOMAXIMUM NUMBER OF ASSIGNHENT ITERATIONS EXCEEDED)
0124 GO TO 678
4 DETERMINE HARDWARE CDSTS BY YEAR BASED DN LAST ITERATION
0125 679 00 8013 T = 14N5TG
orze KLUECI} = O
0127 DO 8014 J = 1+MYRS
o128 TFISTGYTRIE+341) 6T o0s01.0RSTGYTRI1+542) 267401 KRLUE(LIY = 1
0129 8014 STGYHWIT,Jho = STGYTRUIsJs1) + STGYTRII,J2)
0130 IFIKLUE(T1.EQ.1} GO TG 8013
0131 DO BO16 J = 1,HYRS
0132 STGYTRIIsdel) = STGMAX{I,J,1])
0133 STGYTRI{1+Js2) = STGMAX{1,J,2}
0134 8016 STGYHHIT4d3 = STGYTRUIpJel) + STEYTR{[+Js2)
0135 013 CONTINUE
(W
¢ ADD INITIAL REUSABLE PURCHASE PRICE TO DEV. COSY 0S
0136 672 IFUIFLAG.GT.1.0R,.FINISH.GT,1} GO 7O 673
FORTRAN IV G LEVEL 1y HOUD & S$TGNM1 DATE = 71084 - 16/52/21
0137 NX = NSTG + 1
0138 DO 674 Il = 1,NX
0139 READ[5:5000) JsNX2s X3+X%9s X5
0140 IF{J.EQ:0) GO TO 6735
0141 IF{11.EQ. 1} WRITE(6,+5003)
0142, DO 675 I = 1+NSTG
0143 1FLJ.EQ.KODS{I)) 6O TO 6755
0144 675 CONTINUE
0145 WRITE{6,5001) 11
0146 IFLAG = 100
0147 GO TD 674
0148 6755 NOBLI) = NX2
0149 XLT(I} = X3
0150 TATII) = Xa .
0151 IF{X5.6T..001) PLCTI1) = ALOG{X5)/ALOG(Z.)
0152 IFIX5.LE.. 001} PLCTII} = 0.0
0153 ° WRITE(6,5002) JslsNULT)UPPET)NOBITYXLTCI),TATUIN,PLCTLD
0154 674 CONTINUE
0155 6135 IF{IFLAG.ECQ.100} RETURN
0156 673 K = 0
0157 DO 710 1 = 1,N576
0158 TFUINUII)oEQuD) «ORe EIFLAGLGE 4 La ANDLNUL T}, GE.0)) GO TO 710
0159 | IFITFLAGLER.O) GO TO 709
0160 NUSlI) = NUIT)
0161 =1
C ITERATES ON INITIAL QUANT]TY TO BE PURCHASED
c
0162 CALL REUSEI
C
0163 709 NI = MASII,1}
0164 IFINUET)LLT.OY LCK = 1
0165 X = NULID)-
0166 TFIX.LTL0) X = =X
0167 ¥ = NUSIT}
0168 DSINI} = DSINI) + (X+Y) = UPPLI}
0169 IF[K.EQ.0) WRITE t&6y211)
0170 K=1
0171 WRITE(6,208) NIoDS{NI},STS{1)¢STGLE),NYDINE},LYDIND)
0172 WRITE 16,2090 X
0173 710 CONTINUE
c MAKE ADJUSTMENT FOR BATCHING DVER YEARS
0174 D0 663 1 = 1.NSTG
iF INBY{1).EQ.1) GO TO &63

0175

DATE = 71084

16/52/21

PAGE 00

PAGE 00
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http:IF(NU(I).LT.0I
http:IF(X5.LE
http:IF(XS.GT
http:IF(II.EO.0i
http:X3,X4.X5
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http:IF(RINTYR(I,J).LT

FORTRAN IV G LEVEL

0176
0177

o118
o179
0180
0181

0182
0183

0184
0185

0185
0187

0188
0189
0190
0191

o192
0193
5194
0195
0136
0197
0198
0199
0200
0201
0202
0203
0204
0205
0206

0207
0208
0209
0210
0211
0212
0213
0214
0215
0216

[-1.1:]

664
700

667

563

<002
9005
2006

9007

9008
C

’

1, MOD 4 STGNM] DATE = 71084 16/52/721

IA = 2
1B = NBYI[I}
Ic =1

DO 664 J= TA,IB

I {J.GT.HYRS) GO TO 700

STGYHWIE,IC) = STGYHMITLIC) + STGYHWII,J)

DO 667 J = [A,IB

IF [J.GT.MYRS) GO TO 663

STGYHRII,d) = STGYHWII+1()

1A = TA + NBY{I)

I8 = IB + NBYI(I)

IC = IC + NBY{I)

G0 1O 666

CONTINUE

IFIIFLAG.EQ.0) GO TO 9006

DO 9005 1 = L+NSTG

IF(KLUE({I).EQ.0} GO TO 9005

D0 9002 J = 1+MYRS

1F{STGYTR{IyJ91)aLT..01) STGYTR{I,Jy1l) = STOMAX{I,Js 1)
IF [STGYTR{I1+J32).LTee01) STGYTR{I+J92) = STGHAXII,J.2)
IF(STGYHW (T yJ) oLT4 01} STGYHW(I4J) = STGYTREI»J911+STGYTRIT+Je2)

CONT INUE

CONTINUE

DO 9007 K = 1,2
DO 9007 4 = 1,MYRS

DO 9007 1 = 1,N3STG

NTGYTR{IyJsK) = STGYTR{I4J,¢K}*10.0
IFINCI.EQ.O} GO TO 9009

00 9008 J = 1.HYRS

DO 9008 I = 1.NCI

NINTYR{E4J) = RINTYR{I,JI*10.0

C DETERMINE VEHICLE RECURRING COSTS BY YEAR AND LAUNCH SITE

2009

635

9004

FORTRAN 1V G LEVEL

0217
0218
0219
0220
0221
0222
0223
0224
0i25
0226
0227
0228
0229

0230

0231
0232
0233
0234
0235
0236
0237
0238
0239
0240
0241
0242
0243
0244
dz45
0246
0247
0248
0249
0250
0251
0252
0253
0254
0255
0256
0257

8915

82310

8011

1
592

634

h38
637

639

640
636
633
632

99
208
209
211

00 632 I=1sNV

DO 635 Js1sHYRS

RECUR(IsS91} = 0.0

RECUR(1¢Je2) = 0.0

DO 633 MS = 1,4

K = VEHIMSyI)

IF (K.EQ.0} GO TO 632

00 634 J= 14+MYRS

IF(STGYHW (K J}.LT.0,001) GO TD 634 -
"IF{MODE(K,1}.NE.O} GO TD 8015

ls MOD & STGNMI . DATE = 71084 l16/52/21

HOWR = SRIKy11=STOGYHRIKeJ)*#PLLIK,y 1}

GiF TO 8010

LX = MODE{K:1)

IFISTGYHWIKyJ) o LE.POJILX] ) HDWR = SRJ(LXy1)/STGYHW(KJ)
IF{STOYHW Ky J) oGTPOJILX)I} HDWR = SRJIEXs2}+S5RI(LX43)/STGYHWIK,J)
D692 L = 142

IF{STGYTRI{K+JsL)4bT..001) G0 TO 692

M= L +1

IF{MODEI(K M) .NE.O} GO TO 80L1

RECUR(IyJs LISRECUR[I4JyLI+HOWRH+SRIKyMI=STGYTRIK,y SyLI*%PLCIK M)
GO TO 692

LX = MODE(K,M) .

IF{STGYTR{KsJ yL}.LE.POJILX)) RECUR(II+J +L) = RECUR[[s+d 4L}
1+ SRJITLXs1)/STGYTRIKsJ L) + HDHWR

IF {STGYTRIKyJ #L)GTPOJILX)) RECUR{I¢+J +L) = RECUR[I+J oL) +

SRJITLX 2} + SRJ{LXs3)/STGYTRI{Ksd sL) + HDWR

CONTINUE

CONT INUE

IF(NCTI.EQ.0) GO TO 633

IF (MS.EQ.4) GO TO 632

IF(VEHIHS+1+1).EQ.0) GO TO 632

Kl = VEH{MS+1yI}

DO 6386 L=1,NCI _

DO 637 KY=ls4

IF {NFMLUL}.NEJNFSIKKY YY) GO TO 637
DD 638 KI = 1+4

if [NFHUIL) LEQ.NFS({K1,KZ}) GO TO 639

CONTINUE

CONT INUE

GO TO 536

DO 640 J = 1.MYRS

IFIRINTYRILyJ}ulT.. 0001} GO TO 640

HDWR = RINTIL)*RINTYRIL,J)*=PLCINTIL)

RECUR[1yJ+1) = RECUR{IsJ+1) + HDWR

RECUR(I4J+2} = RECUR(I+Js2) + HDWR

CONTINVUE

CONTINUE

CONTEINUE

CONTINUE

RETURN co

FORMAT (1496Xs2F12.2¢5X9A%y1X,14HSTAGE HARDRARE,29X413+9X+[3)
FORMAT (6Xy 27HNUMBER OF UNITS PURCHASED =, F5.1)

FORMAT [33H1CHANGED QUANTITIES B8RANCHED UPON/1HO,6HNUHBERy 5X4

D-76
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http:IFIRINTYR(L,J).LT
http:MS.EO.41
http:IF(STGYTR(K,JtL).LT
http:IFINCI.EO.OI
http:IF(STGYhW(IJ).LT
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FORTRAN 1V G LEVEL I, MOD & . STGNMI DATE = 71084 16752721 PAGE 00

1 11HDEVELOPHMENTs 2X, 10HSUSTAINING, 50Xs 1O0HYEAR AVAIL, 2X,
2 9HLAST YEAR//)

0258 5000 FORMAT {12+2Xy1242F6414F6.3)
0259 5201 FORMAT (45HONKODE NUMBER INCORRECT ON REUSABLE STAGE CARDy 156)
0260 5002 FORMAT [14+164 I8y F10.1y 16y Fll.Oy F10.0, F8.2)
0261 5003 FORMAT (22H1 REUSABLE STAGE DATA//S5H KODE,3%,5HORDER ¢ 3X4SHUNITS
2 3X95HPRICE +3X ¢ 4HTYYPEs 3X o SHLIFETINE 13X THTA TIME3X,2HLC)
0262 END
FORTRAN [V G LEVEL Ly MOD & | STGNME DATE = 71084 16752721 PAGE OO

TOTAL MEMORY REQUIREMENTS 002328 BYTES

D-T7



F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,NCAL,MAP

VARIABLE OPTIONS USED - SIZE={126976424576) T DEFAULT QPTION(S) USEPR

{EW D000 NAME MOX02SMIR] . .-
TEWD&461  ITEHW -

EW0461 [QCDM=
.EWD461 VEHRC
{EW0461 REUSEI
IEW0461 FRXPR=
1EWD46)  ALOG

MOOULE MAP
CONTRUL SECTION ENTRY i
NAME DRIGIN LENGTH NAME LOCATION NAME LOCATION - NAME LOCATION

STGNMI 00 2328

SAVSAR 2328 ASe

SAVE]L 2080 FC4

5av3 3048 980

SAVG 4608 3188

SAVALL 7850 3A1C

TEMP BZ270 4110

SCRACH F380 6A60

ENTRY ADDRESS oo

TOTAL LENGTH 15DE0Q

akksMDXO25M

NOW REPLACED IN DATA SE1

DIAGNOSTIC MESSAGE DIREGTORY

TEWO0461 WARNING - SYMBOL PRINTED 1S AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED,

FORTRAN 1V G LEVEL 1, MOD 4 TCOSTS DATE = 71084 16/53/01
0001 SUBROUT INE TCOSTS (BLANK,ASTR)
c CALCULATE TOTAL COSTS -
c -7 3
cooz - DOUBLE PRECYISION NAME
003 LOGICAL SKIP+EXT,ACCL
L0004 REAL NPERPD .
0005 INTEGER H,PROG
00056 INTEGER=®? LTR'YDPL.NSYR.NSFX.NRFX,NYRSST.NSTRFX.NPRUG;KPRDGyKDDE,
1 NYRSFXyKODEMyKODESP ¢ VEH, NMULT y NONREC ¢ NYD 4 IS 4MAT , LYR 4 LETT ,LYD{MIN
24FINISH,NSTG s NFML s NFMU,KDDS s MAS s LABS , LABF 4 LABI -2
0007 COMMON/SAVRT /RVAR( 20, 50) .
ooo8 COMMON/VARNCE /KSTAT, VARI {401 VARF{50) , VARM{556) ,FMVARI 2,30},
1  FIVAR(3,40)+PLYAR(3,56) 5VAR(5,40)
0009 COMMON/SAVEL/ FINISH(NSTGyNCI,ILY+LABFI30),LARSI40),LABTI(4D),
1 NFHLL40) NFMUL40) +KODS (401 ¢ ST5(41),5TGL40} ,VLR(50) WPR(50) 4
i - 2 RPLM{50) ¢MAS140,3), RXD(12,50)
0010 - COMMON/SAVALL/LCKySLOWNMyNEXD . NV, NUMDyMYRS ; LZOPTI8) NYD(46) ,MAT {46
1) 45USTI46),08146)+LYDI46)+YDI46),1S1102) ,LYR1252],LETTL250),
2 MINI250) s YRLM{250) s VEH[ 4460} s NONREC( 120, 20} 4 NHULT{60,50)
0011 COMMON/SAVER/ RFIXD(12484) -
0012 COMHON/SAV2/EXTy ACCLy KNSTGyKNFAMKNC T JKNP KNMI5, JFLAG s TREF ,NCSTR,
« 1 PMAX,PHIN, ISTRT, IFINsMAXITRyHITR,KODESPU6) 4 TETLEL10) yLEVEL 20},
2 CNTRUL(20).FIXED(201,KODEH(50)pNSYRISO),NSFKISO).NAMEIS&I.
3 YDPLI56) «NRFX{50) \NYRSST{B4) yNSTRFX{84) 4NYRSFX(84) ,SUSL84),C(84&)
4s RIB&)s SUB4},C5(90)yNPROG{G0)4XPROGIS0), KODE(9D) .
0013 COMMON/SAV3/GROyGUESS s LPyNSOL ¢ MSOL , NP +MOS yNM 15 ,NSPR,NPERPD (30,
1 PADI30}+LTRUS0)+PLRISD)yROIST(56,44) ,ALPT (4,60}
6ol4 COMMON/SCRACH/MaNeNLSy PROG 10DDy IERR » SKIP yMYFLAGy JS o NSCALE(5)
1 N5LE10),TOTAL(20),W{20),D(20) ,XOUT{20),VOUT{20),RAR]20),YEAR (20}
2y Y{20)sKVEHI'(50) 4 LABEL{50) s LVARY{70) ,LYDI70) s IVEHITO) yLVS 70},
3 LVSF(80),VNAMI 80! ,NOP(86)RE{86) ,CF{B6}s5F{86) ,FLAGRIB6) o
) 4 FLAGSI86)NSSFUB6) +NSRF{86},NSXFIB6) JNDSFIB6),SUSTF(B6) 4NLVP(86)
5y NSTRRCUBS)\NYRSRCIB6) s LNDF1B6) yNSTRST(B6),LNDATEI86) s NPRO(ID) 4
& KPRO{90)4C5x{90)4L2{456),RCOST( 60), KVEHI 40),IMAGE{B30),
7 XSCHU10+70)XLVSUNL 20450) yRECURI 20,50) ,DUM( 3601 y XMODE( 20) 4UB (20}
8¢ VTC{20),DUMMY{236)
c
0015 00 55 1 = 1,20
0016, 55 VIC{I} = 0.0
0017 T Js= 0
0018 DO 70 L=1.N
T0019 FLAG = 0.
0020 T = 1.0
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oozl
0022
0023
0024
002%
0026
0027
0028
0029
0030

0031
o032

o033
0034
003s
0036
0037
o038
o03e

0040
0C4al
0042

0043
0044
oo4s

0046
0047
0048
ap49
0050
0051
0052
0053
0054
0055
56
0057
0058

" FORTRAN

0059

Q060
0061
0062

0063
0064
a065

Q066
0067
0068
0069
0070
0071
0072
0073
0074
0075

00746
0077
0078
0079
oQgo
gosil
Qo082
0083
0084
noss
0086

Q087
ooss
o089

00350
0091
0052

0093
0094

AYRS = RIL} + 1.0

IFIL.LE.NMIS + NSPR) GO TO 30

NDUM = L — NMIS - NSPR

LX = LABEL{NDUM)

JX = MATILX)

TF{JX.6T.1000) JX = JX - 2000
30 DU 60 K=1,20

F = 0.

IT = T - S(L) + TREF

X = [T - S{L) + TREF) / AYRS

16753701

AeLE.O PROGRAM DEV, HASN'T STARTED YET =~ X.GE.1 PROGRAM DEV. 15 OVER

IF {X.LE.0.) GO TO 59
IF (X.GE.l.) GO TO 56
BETA DISTRIBUTION FOR C(L}
F o= ({X5{1.-X))ex2) * 30, = CIL} / AYRS
IF{XSTAT.EQ.0.OR.SK1PsORWF,.LT..0001} GO TO S6
IFIL.LE.NMIS + NSPR} GD TGO 31
IF{JX.LT.=-200) GO TO 5&
IF{JX.LT.~100} GO TO 41
1F{JX.LT.0) GO TO 42

IFISVAR{4:JX)1.6T4.001) VTCIK} = VTCIK) + FHF*{EXPISVARIG4JX}) -

1 1.0)
G0 TO 5S4
41 KX = =J4X = 100

IFIFIVARI24KX}46T..001) + VTCIK) = VTCIK) +

1 F*F2 (EXP{FIVARI Z,KX 1y - 1.0}
GO TGO 56
42 KX = ~ Jx

T IFIFMVARL L1y KX1.GT..0N1) VTCIK) = VTCIK) + F#F=x

1 (EXPIFMVAR(1l, KX)) - 1.0}
GD TG 56
31 IF{PLVARIZ24L).LT..000l) - GO TO 56
TISR = FHF:[EXP{PLVAREZ4L)} = 1,0}
VTCIK) = VTC{K} + TTSR
56 IF INYRSST{(L).EQ.0} GO'TO 5%
T = IT « NSTRSTIL)
IF{I.LT.0.0R1.GENYRSSTIL}) GO 7O 57
F = F % SUS(L}

IF(KSTAT.EQ.0.OR,.SKIP.ORLSUSILY, LT..ODOIJ 60 TG 57

IF{L.LE.NMIS + NSPR! &O TO 32
IF{JX«LT.=200) GO T0 57

IFIJX.1T.=-1001 GO TO 43
IF{JX.LT.0) GO TO 44

tV¥ G LEVFL 1., MOD 4 TCOSTS DATE = 71084

IF(SVARIS ¢ JX1.GT,a001} VTCIK) = VICIK} + SUS(LI*SUSIL)*

1 {EXP(SVAR(5,JX)} - 1,0}
6o 70,57
43 KX = =Jx =100

16/53/01

IFIFIVAR{3, XX 146T.. 001 VTC(K) = VTCIK) +

1 SUSILI®SUSIL)=(EXP(FIVARIZ, KX 1)) - 1.0)
GO TO 57
46 KX = ~JX

IF(EHVAR(2, KX1.GT,..001) “VIC(K) = VTCIK) 3

1 SUS{LY&SUSILIS(EXP{FMVARIZ, KX}) = 1.0}
Ga TD 57
32 IF(PLVARI34L}.LT440001) GO TOQ 57
TISR = SUS{LI=SUSILI*{EXPIPLVARI34L}]) = 1.D)
VTCIK) = VTCIK} + TTSR
57 1IF {NYRSRCIL).EQ.O) GO T@ 58
I = IT - NSTRRC(L}
IF{1.LT.0.0R.1.GE.NYRSRC(L)) &GO 7D Sa
F = F + RECUR(I+1,L) -
IF{KSTAT.EQ.0.0R«SKIP«ORRECURL I+14L}aLT.o01)

¢O TO 58

VTCIKY = VTCIK) + RECUR{I+1,LI*RECUR(I+14EIR{EXPIRVARII+141))

1 - 1.00
58 IF {NYRSFX(L).EQ.0) GO TD 59
I = 1T - NSTREX{L}
IF{1.LT.0.0R.;1.GE.NYRSFXI(L)) GO TO 59
F = F + RFIXD{I+1,L0
IFIKSTAT+EQe0aOR4SKIPaORSRFIXD(I+14L}4LT,.0001)
IFIL.LELNMIS + NSPR) GOD TO 39
IF{UX«LT4~200) GO TOD 59
IF(JX.LlT.-100) GO TO 37
IF(JX.LT.0) 6D TO 35
LXX = LARSUJIX)

GD Tg 59

IF(VARFILXX)+GT.+,001} VICI(K} = VTCIK) + RFIXD{I+l,L)=*

1 REIXD{I+L+LI*IEXPIVARFILAX]} - 1,01
GO T .59
35 LxX = LABE(-J%)

IF{VARFILXX).6T..001) VTCIK) = VTCIK) + RFIXDEI+1,L3%

1 RFIxDGI+1:L)*lEXPlVARF(LXXl) = 1.0
GO TO 5%
37 LXX = LABI(-JX - 100}

IF{VARFILAX) 6T+ 001) VTCIK) = VICIK} + RFIXD(I+1,L)%

1 REIXDULI+)1 L}={EXP{VARF{LXX}) - 1,0}
G0 TO 59

59 IF(VARMIL).0T..001) VTCIK) = VTC{K) 4 RFIXD(I+1,LIXRFIXD{I+1,.L}%

PAGE 00

- PAGE 0D

D-79


http:IF(VARMIL).GT
http:IFIVARFILXX).GT
http:IFIVARFILXX).GT
http:IF(VARF(LXX).GT
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0095

0096
0097
0098
0099
0100
0101l
0102
0103
0104

Q105
0laé
€107
0l08
0109
0110
ol1il
0112
0113
0114
0L15
olle
o117
0ilg
oile
o120
0121
0i22
0123
0124
0125
0126
o127
0128
0129
0130
0131
0132
0133
0134

59
cC W

60

65

&7

68

69
70

75

1 {EXP{VARMIE)]} - 1.0}
DIK) = F

(k) 1S TOTAL COST IN YEAR X
WIK) = W{K} + DIK)*{GRO +1.,)%=(K-1}
IF {0{K}.EQ.0,.AND.FLAG.EQ.Ls) 6O TD 65
IF (DIK).NE.O.} FLAG = 1.

T+ 1.0

21

K-1
JS = MAXO {JS+K)

IF {SKIP) GO TO 70
IF(L.LF.NMIS+NSPR}

IWRITE (4,98) LyNAMEIL)(D{1)+I=1+K}
IF(L.GT.NMIS+NSPR} HWRITE(&489) LyLABEL(NDUM},(D{T)¢I=13K)
iIF (NLVP(L)}.EC.O) 6O TG 70
1J = NLVPLL)

H = LVARY{L)

DO 69 II=1.IJ

DO &7 I=1,20

XO0UT{1) = BLANK

VOUT{I} = BLANK

XsUB = LVSI{H}

T4 = SiL} - TREF + XSUB
IB = IA+LVDIHI~1

DD 68 I=TA.IB

IF {I.LT.1) GO TO 68

IF [1.6T.20) GO 70 &8
1C = I-1A+1

XOUTII} = ASTR

VOUT(I} =-VNAH([H}

KX = IVEH{H}

LV = KVEHIKK)
XLVSUM{TI,ILV) = XLVSUMETILV} 4+ XSCH{IC.H}
CONTINUE -

HRITE (6,901) (VOUTII}+XOUTIIVyI21,K)
H=H+ 1
CONTINUE
DO 75 1=1,JS
VTCUI) = VTC{I)%(1.0 + GRO}*#{2#%(][-1))
TOTAL{T) = WLI} + FIXEDIID)
IFIKSTATLEQ.0.ORLS5KIP} RETURN
DO 80 1 = 1,J5
I[F(W{I).LT..0001} GO TO 79

T
K
K

#oun

FORTRAN IV G LEVEL

0135
0136
0137
0138
0139
0140
o141
0142
0143
0144
0145
0146
0147
0148
0149
0150
0151
0152
0153
0154
0155
0156
0157
0158

T4

79
80
89

98
901

1, MOD 4 TCOSTS DATE = 71084 T 16753701

IE(VTCLI).LT..01) GO TO 78

S1G = ALOGIW(II®H{I} + VTCEI)) — ALOGIW(I}*W{L}}
TP = SQRT(SIG)

XMODE{3) = WIT}=(EXP(~}.5%SIG?}
XMU = ALOGIW(I}} - .5%51G

XMD = {ALOG(XMODE{I)) = XMU}/TP
CALL NDTRIXMD,+P2,00)

P2 = P2 + 5

CALL NDTRI{P2,Y2,0D+1E)

UB(I) = EXPITPAYZ + XHU)
XMODE{1) = XMODE{I) + FIXED(T)
UB(L) = UB{1) + FIXED(I)

G0 7O 80

XMODE(I} = TOTALLI?

UB(I} = TOTALLI)

G0 TO 80

AMODE(I) = 0.0

UB{I} = 0.0

CONTINUE

RETURN

FORMATI I3 IXs4HDEV 4124 20F56.0)
FORMAT (1341X4A6420F6.0)

FORMAT {11Xs201{A44A2))

END
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TOTAL MEMORY REQUIREMENTS 0016E& BYTES

FB8~LEVEL LINKAGE CDITOR OPTIONS SPECIFIED LIST.NCALsMAP

VARIABLE OPTIONS USED ~ SIZ2E=(126976+24576) DEFAULT OPTION(S) USED .
1EW0Q00 NAME MOX02TCI(R) o . .
IEWG461  FRXPI=
1EWO46]1 1BCOR=
JIEWQ461 NDTR
IEHO461 NDTRI
1EWO461 EXP
TENG4 61 HAXO
1IEHO46]1 ALGG
1EW0461 SQRT
MODULE MAP
CONTROL SECTIDN ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION

TCOSTS o0 16E6

SAVRT 16E8 FAQ

VARNLE 2638 ADC

SAVE] 3168 FC4

SAVALL 4130 3A1C

SAVER 7850 FCO

SAVZ 8B10 FEQ

5av3 FAFO 980

SCRACH A4TO HAGD

ENTRY ADDRESS o]4]

TOTAL LENGTH 10EDO

HeEFMOX02TC NOW REPLACED IN DATA SET

DIAGMOSTIC MESSAGE DIRECTORY

I1EWO461 WARNING - SYMBOL PRINTED I5 AN UNRESOLVED EXTERNAL REFERENCE, NCAL WAS SPEGIFIED,

PAGE G0
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i1n 057360 FORTRAN H DATE 71.084/16.53.36

COMPILER DPTIONS — NAME= HlepUPT=029LlNECNT;4L,SGURCE.BCD.NOLIST,NDDECK,LOADvNDNAP;NGEDIT,ID,NU
1SN 0002 SUBROUTINE VEHRC

[+ DETERMINE TAVERAGE' RECURRING COST OF EACH VEHICLE
c
1SN 0003 REAL NPERPD
ISN 0004 INTEGER*2Z VEHyNHULTyNONRECyNYDyIS+MAT,LYRyLETT,LYD+MIN,KOUT,
y 1 NINTYRyNTGYTRsLTR
ISN 0005 COMMON/SAV3/GROyGUESS ¢y LPyNSOL yMSOL , NP4 MOS,NMIS yNSPRNPERPD{30) o
1 PADI30) 4 LTRIS0) 4PLRISO0) sRPIST(56+4) 4 ALPL{ 4460}
ISN 0006 COMMON/SAVALL/LCK 3 SLO¢NMyNEXD )NV yNUKD ,MYRS y LZOPT(8) ¢NYD( 46 ) JHAT {46

11 ySUSTL46}4D5{46) LYDI46) 1 YDI46) » IS(102),LYR{252) 4LETT{25C),
2 MIN{250),YRLM{250} ¢ VEH{4+60) yNONREC{1220+20) yNMULT{60,+50) |

ISN 0007 COMMON/TEMP/VNMEZ, 2500 ¢ IFLAG, KT, NEXT,LOUT, SAVS{40) ,KOUT(40),
1 NINTYRU40,20) 4NTGYTR{4022042) yRECUR{60,20,2)
ISN 0008 COMMON/SCRACH/ VYTR(205120) ¢ DUNMI 102) 4RCOST{60) 4DUMI 42461
c COUNT NUMBER OF EACH VEHICLE USED BY YEAR AND TEST RANGE
15N 0009 Ny2 = 2%NV .
ISN 0010 DO 8032 I = 14NV2
ISN 0011 DO 8032 J = 1,MYRS
ISN 0012 8032 VYTR{J,I) = 0,0
ISN 0013 DO 8033 L = 1.NM
ISN 0014 IFIYRLMIL).LT..0001) GO TO 8033
ISN 0016 E1= MIN(L)
15N 0017 M = LETT{L}
1SN 0018 1 = 11
15N 0019 IF(LTRIMI.EQ.2) I = Il & NV
ISN 0021 X = NHULTIT1,K)
15N 0022 4 = LYRiL)
1SN 00¢3 VYTREJs I} = VYTR{J,1) & YRLMIL}#*X
1SN 0024 8033 CONTINUE
€ DETERMINE 'AVERAGE' RECURRING COST OF EACH VEHICLE
1SN 0025 00 BO3& I = 1,NV
ISN 0026 RCOSTI} = 0.0
1SN 0027 TVEH = 0.0
1SN 0028 11 =1 & Ry
ISN 0029 DD 8035 J = 1,MYRS
1SN 0030 RCOSTII} = RCOSTEI} & VYTRUJyID#RECURII,Jy1l & VYTREJ,11)=
1 RECUR(IsJy2)
1SN 0031 TVEH = TVEH & VYTRIJoI} & VYTR{J,11}
ISN 0032 8035 CONTINUE .
ISN 0033 IF{TVEH.LT.,0001} GO TO 8034
1SN 0035 RCOST{T} = RCOST(I}/TVEM
ISN 0036 8034 CONTINUE
ISN 0037 39 RETURN
ISN 0038 END

s¥x+a% END OF COMPILATION ##dkdex
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http:IF(YRLM(L).LT
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F8B-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST.XREF,MAP,NCAL

VARTABLE OPTIONS USED ~ SIZE={126976+24576)

DEFAULT OPTION{S} USED
NAME MOX02ZVCIR)

1EWQO000

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATTON NAME LOCATION NAME
VEHRC o0 3CE
S$ava 300 980
SAVALL D50 3A1c
TEMP ATT0 4110
SCRACH 8880 5A60

LOCATION REFER5 TO SYMBOL IN CONTROL SECTION LOCATION REFERS TGO SYMBOL IN CONTROL SECTION

EO SAV3 SAV3 E4 SAVALL SAVALL
E8 SAVALL SAVALL EC TEMP TEMP
FO SCRACH SCRACH Fé4 SCRACH SCRACH
ENTRY ADDRESS oo
TOTAL LENGTH F2E0
FExMDAG2VL NOW REPLACED IN DATA SET
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