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FOREWORD

This report volume 1s a programmer's manual for the vehicle assignment model developed
during a study of cost and performance methodologies for optimal assignment of space
vehicles to advanced space missions. This study 1s being performed for the National
Aeronauticg and Space Administration under Contract NAS2-5202, monitored by

Mr. Robert Slye and Mr. Harold Hornby of the Mission Analysis Division of the

Office of Advanced Research and Technology.

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

contributed to this study are L. F Fox, project leader, C. J. Golden, key technical
membher; and M. A. Brunet,
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PRECEDING PAGE BLANK "NOT FILMED

SUMMARY

Thist document 18 Volume 2 of a three-volume series comprising a final report of the
Study of Systems and Cost/Performance Methodologies for Opthmization of Vehicle

\ Assignment., This volume is a programmer's manual for the launch vehicle assignment

D
program. Volume 1 of this series presents a techmecal description and Volume 3
provides details on a computer program. for integrated budget smoothmg and vehicle

assignment,

This volume contains appendixes that provide model input requirements, a sample
case, flow charts, and a program listing. At the beginming of each appendix, descrip-
tive details and technical comments are provided to mdicate any special mstructions
applicable to the use of that Appendix. In addition, the program listing, Appendix D,
mncludes comment cards that state the purpose of each subroutine in the complete

program and also describe operations performed within the subroutine.
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Appendix -A
ASSIGNMENT PROGRAM INPUT REQUIREMENTS-

A.1 GENERAL-

This appendix 1includes a complete glogsary of mput terms and detailed format requre-

ments, Variable names are 11336(‘1 in order of mput m corresponding sections of use
!

rather than alphabetically to make the glogsary easier to use. Comments are also
included that describe either external or internal restrictions associated with the
varighle., "Blank!" spaces are indicated whenever variables not uged n this program

are input m these locations for the integrated program. The same data cards may thus

+ be used for both programs as long as these blank spaces are not filled.

Figure A-1 1llugtirates the basic data deck layout for this program, Any section may
be elmmated if there are no associated data. However, either a blank card must be
mserted 1 place of the section or the control card must reflect no mput for that
section. If the control card i1s coded so no data are mput for some section, then
values mput for the preceding case are automatically supplied. If no data are desired
for any one section, {then a blank card must be input fo terminate that section. Stage
performance data to ibe used 1 the stage-matching screen may be eliminated entirely,
including the final blank card, if the stage-matching screen 1s not to be used. If this
sereeh 18 uged, then‘ the stage cards must be ordered so that all stages 1n Class 1
precede those m Clatss 2, which precede those m Class 3, which precede those 1n
Clagss 4. Stages not included 1n the matching screen follow those in the above
classifications. If the matching screen 1s not used, the order of cards within each

section 1s umimportant.
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' The deck terminates with two blank cards in all situations.

ot Vo o o0y
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Figure A-1 1s set up

for one case only. A second case would start with a control card following directly

7 behind the blank card ending either the vehicle data section or the stage performance

-+ gection, whichever 15 applicable.

In general, for each cage there must be a control

card and the complete data deck must be followed by a blank card.

- -
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A 2 INPUT FORM AND DEFINITIONS

Cazxrd Variable
Columns Name Format
i Control Card -
1-5 NOPT a5
6—-10  MYRS 5
11 —-15 IBY I5
i6 —27 GUESS Fi2.2
66 — 67 Ir B
68 — 69 s 12
T0—171 ITFM 12
72—-173 ] 12
74 — 75 i { 2
76 —77 Blank 2X .
78—79 IV 12
80 Lp It

*If = 0, new mnput for this case.

Upper bound for total mlssmn cost (xf

m e ——

Descripiion and Comments

Code for mission/vehicle compatibility screen
1 — AV versus payload weight and ava11ab111ty
plus a prior: assignment

2 — Code 1 plus use stage-matching screen:,
3 — All criteria
Mission model duration 1n years

Last 2 digits of 1st year of migsion model

, GUESS = 0.0, then GUESS 1s assigned
"a value 1.0 E10 Storage space 15 saved
.1f a realistic value 1s mput )

TR R R R T e, o © == S

Cede for pad unput*

Code for stage mput*

Code for shared cost group input*
Code for integration cost input*
Code for mission 1nput®

Blank

Code for vehicle mput*

Code for logie output-'lf > 0 prmnt logic output,
1f = 0 no logie output

If <0, use data from previous case
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‘card’ Variable
Columns Name Format Description and Comments §
Stéé'é Cards (xnput only 1f IS = 0) =1, NSTG = 40 cards

1st Stage Card

=2 KODE(I) 12 Reference # of stage on card I
4—7 STG(I) Ad Name of stage on card I ,
8—13 SR({I, 1) F6.3 Hardware recurring or refurbishment cost
for 1st umt of stage on card 1 1
14— 19 SR(I, 2) ¥6.3 ETR launch support recurring cost for 1st
unit of stage on card I
20—256 SR({L, 8) F6.3 WTR launch support recurrimg cost for 1st
unit of stage on card I o
26 — 30 PLC(L 1) 5.3 Hardware recurring or refurbishment cost® !

learning curve % for stage on card I in 'dec1ma1
form (e g , 0 95)

31—35 PLC(, 2) F5 3 ETR launch support recurring cost learning
curve % for stage on card I m decimal form

36 — 40 PLC(I, 3) ¥F5 3 WTR launch support recurring cost 1earn1n-'g
curve % for stage on card I in decimal form

44 — 49 SNR (1) F6.3 Eljéﬁel!o‘i:;men(t cost of stage on card 1

50 — 55 SUS(I) F6.3 Sustamning cost of stage on card I

56 — b8 NYS(I) 13 1st year stage on card I 1s-available
(1 = NYS(I) = MYRS)*

59 — 61 LSA(T); 13 Last year stage on card I is available

62 — 64 NBY(D) 13 Batching duration 1n years for stage on card I
recurring cost -

65 — 76 NFS(L4), 413 KODEF of the shared cost groups (up to 4) to

J=1,4 which stage on card I belongs

78 MODE(], 1) I1 Code to indicate type -of 1nput for hardware
recurring cost of stage on card I #%

79 MODE(], 2) 11 Code to indicate type of input for ETR launch -

support recurring cost of stage on card T

= A

t

| *] corresponds to year IBY T
| #4f = 0, learmng curve type wput, I = 0, jump type mnput. J

T Ut e e s m o .

- E
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" Card Variable

PR I 1 £ B | Yt {u;’[‘;{:(_],z

i
}

Columns Name Format Description and Comments
g0 1! MODE(I, 3) n Code to mdicate type of mnput for WTR launch
Ceonst o support recurrmg cost of stage on card I*
2nd Stage Card ‘
5—14 SUSLS(L, 1) F10 0 Sustaiming cost of ETR facility for stage I not
to be duplicated at each pad
15—24 SUSLS(I, 2) F10 0 Sustaining cost at WTR facility for stage I
not to be duplicated at each pad ,
A -—
25 — 28 NU(I) 14 Number of reusable umts 1n 1mtial purchase |
‘of component I. NU =0 — it 15 expendable. !
NU > 0 — estimate used by program dlrectly
2935 UPPR(I) 7 8 Unit purchase price -
36 —40 RPLO(I) F6.0 Return payload weight in lbs for this

component¥* (veh1cle returnpayload = orblter
return payload)

et

3rd, 4th and 5th Stage Cards Needed i1f MODE(T, J) = 0

5—14 SRI(LX, 1)
15 — 24 SRI(LX, 2)

25 —34 SRJ(LX, 3)

35—44  POJ(LX)

{

F10 3
F10 3

F10 3

F10 3

Lotal recurring cost for up to POJ of stagé"'

Siope of line defimung total recurring cost for
over POJ of stage ~ '

Y-mtercept of line defining total recurring
cost for over POJ of stage

# of gtages at which function defiming total
recurring cost changes slope

Last stage card mu,g;t be foliowed by blank card

Shared Cost Group Cards (fnput only 1f IFM = 0) I=1, NFAM <30

1—2 KODEF(J)=I

47 FAM()

XIf = 0, learnmg curve type mput If s 0 jump type e mput.

!

l**At present any value = 1 0 may be wmput to indicate that stage I 1s reusable.

/

12
Ad

# of group on card J

Name of group I

!

A-5 1
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cHrd!
Columns
Hogratyy
L PgieT

28 — 37
+ 38 — 47

48 — 57

Variable
Name

FMNR()
FMSUS()

Blank
FMSLS(, 1)

FMSLS(, 2)

F10
F10.

10X
F140.

F10

i~

Pormat

0.
g .

0

0

“‘kf{:‘*l’tﬁ‘” ; i

1 gm ai'hli:t_ Ix_s [}

Description and Comments

- Development cost of group 1

Sustaining cost of group I

Blank

Sustaiming cost at ETR for group
duplicated at each pad

Sustaining cost at WTR for group
duplicated at each pad

I not to be

I not to be

Last group card must be followed by blank card.

, Integration Cost Cards (Input only 1f IT= 0) I =1, NCI <40

3—5
6—8
9—18
19— 28
29 - 38
39 —48
49 — 58
59 — 68
69 — 78

NFML(T)
NFMU(T)
RINT(T)
PLCINT(T)

DINT(I)
SINT(I)
Blank
SINTLS(L, 1)

4%

SINTLS(L 2)

13

I3

F10.

F10

F10.
F10,
10X

F10.

F10

KODEF of shared cost group which 1s lower

member of mtegration pair I

KODEF of shared cost group which 1s upper

member of mtegrafion pair I

Recurring or refurbishment cost for ist unit .

of itegration I

Recurring, or, refurbishment cost learning
curve % for mtegration I in decimal form

DPevelopment cost of mtegration I

Sustaining ¢ost of integration T
Blank

Sustaining cost at ETR for integration I not to

be duplicated at each pad

Sustaining cost at WTR for integration I not fc

be duplicated at each pad

Last integration cost card must be followed by blank card

Pad Cards (Input only f IP= Q) I =1, NP <30

1—4
7T—10
¢ 115

KODEP(I)
PAD(I)
NPERPD(])

4
Ad

F5.0

¢ of pad complex on card I

Name of complex on card I

Maximum # of launches /year/pad

:c_zomx_)l_ex I

possible at
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Card’ Variable
Columns Name Format Description and Comments

nd’~“4th Cards needed for each pad complex (stage cost-data, 2/card)(d=l, 10)

& M, 1y
=4 .FP . - KODE correspondimg to J-th stage costs of -
43 — 44&3 NPSTG(L J) 12 complex I
5 o EIIOI}\ PSTGD(L, J, 1) F6.0 J-th stage development cost of first pad 1n
— 50} complex I
11— 16] PSTGS(L, J,1) F6.0 J-th stage sustaining cost of firstpad in
51 — 56! * ' complex I
17 — 22\}‘ PSTGD(, J, 2) F6.0 J-th stage development cost of second pad 1n
57 — 627 » ’ complex I
23 — 28§ J-th stage sustaming cost of second pad 1n
oz ss‘}j PSTGS(, 7, 2) F6.0 poichad:
29 — 34:']1 PSTGD(, J, 3) F6.0 J-th stage development cost of third pad in
69 — 74 1T ‘ complex I

J-th stage sustaining cost of third pad in

35— 40[}\ PSTGS(, J,3) F6.0
complex I

75 — 80/

7th — 9th cards needed for each pad complex (family cost data, 2/cardj(J=1, 5} -

KODETF corresponding fo J-th family costs

NPFAM(L J) 12 of complex I

J-th family development cost of first pad m

5~ 10” PFAMD(L, J,1) F6.0
complex I

J-th: family sustaining cost of first pad in

11— 16}€ PFAMS(, J, 1) ¥6.0°
f complex I

— 99 = ¢
17 22} PFAMD(, J, 2) F6. 0 J-th family development cost of second pad 1
57 — 624, complex I

- { - . 3 Y
23 28\} PFAMS(L J, 2) F6.0 J-th family sustaming cost of second pad mn
63 — 68 complex I
29 — 34} J-th famaly development cost of third pad mn
69 — 74‘_4' PFAMD(L, J, 3) F6.0 complex I
35— 40]] PFAMS(, J, 3) F6. 0 J-th family sustaining cost of third pad in
75 — 80 complex 1

10th and 11th cards needed for each pad complex (integration cost data, 3/card)(J=1;5)

9~ 11] J KODEF of lower group corresponding to J—th
33— 351 NPINTL(I, J) I3 integration cost of complex 1
57 — 591k
)
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Format

wWCard! Variable
Columns Nam.e
'“]}25;“ 14
36, 38, NPINTU(L, J) I3
60 — 62!
157820 orns( 3, K),
39, 56, %=1 3
63 = 80" s

3F6.0

’Fe"T,‘: { ]_-"} { V;Q[u]l’{)!
. \ ;

Description and Comments

KODEF of upper group correspondmng to J-th
mtegration cost of complex T

J-th mtegration sustaiming cost of K-th pad inl
compiex I

Last pad card must be followed by blank card

Mission Cards (Input only if IM = 0} I=l, NMIS = 50

1—-2
3—8
9—12
15—18
19—25
26 - 31
32 — 38
39 — 40
41 — 80

KODEM(I)
MISNAM(I)
PB(I)
Blanik
VLR()

RPLM()

WPR(D)
NTRIP(I)

IVIISN(II:, 5,
3=1, M¥RS

12
A6
F4.2
4X
F7.0

F6.0

F7.0
I2

2012,

# of mssion on card 1

Name of mission on card I
Priority of mission on card I
Blank

Characteristic velocity required for mission
on card I m fps

Return payload weight i Ibs required by
mission on card I*

Payload weight in lbs of mission on card I

Mazxamum number of launches allowed to
carry WPR(J) into orbit, NTRIP = 0 indicates
no reusable vehicle sshould be assigned to this
mission

[ .
Number of launches for mission oncard I |

1n year J+1900+IBY with WPR payload af each’
launch

2nd carél needed for}each mission

3—12
13—-22

PLR(L)
PLS(I)

Fi0,2
«F10,2

Payload recurring cost for mssion on card I

Payload sustaiming .cost for mission on card I

*Currently, any value = 1.0 indicates that mission I 1s to be performed by only
reusable vehicles.
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, Card? Variable
Columng Name Format

23232 PLD() F10.2
33 =587 Blank 26X
58 — 67 PLMD(I) Fl0.2

Crroresly

68 — 69 NPLS(I) 12

70 — 71 MR(T) 12

T2 —4%3 LTR(I) 2

74 ~175  NRR(D 2

76 — 77 Blank 2X
78— 80 IVEHA(T) 13

T T { (AL G I3 RS I |

¥ t

v

Description and Comments

Payload development cost for mission on card I
Blank - !

Maximum diameter of payload for mission on;’
card I

Code for payload stabilization requirement
for mission on card I

0 — No requirement

1 — Must be spimn stabilized

2 — Must not be spin stabilized

Code for man rating requirement for mission
on card I

0 — No requirement '

1 — Must be man rated

Code for launch site of massion on card I
1—-—ETR
2 —WTR

Number of restarts requred for mission on
card I

Blank

A prior: vehicle assignment for mission on-
card I '

If no vehicle assigned =0

Otherwise = KODEV-of 'vehicle

Last mission card n;s.ust be followed by blank card.

Vehicle Cards (Input only 1f IV = 0) J=1, NV = 60

1—38
9—-21
22 — 34
35 —47
48 — 60
79 — 80

VEH(L D),
=1, 4

B1(J)
B2(J)
B3(J)
B4(J)
KODEV(J)

412

E13.6
E13.6
E13.6
E13.6
12

KODE ofistage m Ith position, starting with
lowest stage, for vehicle on card J

' Payload versus velocity curve constants for

performance evaluation of vehicle on card J
PL = EXP(B1-B2¥V-B3/(B4-V))

— ——— —

# of velucle on card J




Pogard! .

Columns

4;1:71'(-');

Variable
Name

i
{

HE

Format

ond card needed for each vehicle _

" g

1 :!6 u_.{,?

g~—9
10—-12
13 —15
16 —18
18— 21

NVS()

MRV(J)

NRP(J)
NPAD(L, J)
NPAD(Z, J)

NYP(1, J)
NYP(2, J)

12

i2

I3

13

13
13

Wy

1 50 = e ’I

Description ard Comments

Code for stabilization of velicle on card J
1 —1s spmn stabilized
2 —Is not spin stabilized

Code for man rafing of vehicle on card J
0 —Is not man rated
= 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 WI'R from Whlcfl
vehicle J can be launched

1st year J-th vehicle can be flown from ETR

1st year J-th vehicle can be flown from WTR

Last vehicle card must be followed by blank card.

Stage Performance Cards

1—4
5—9
10 =19
20 — 29
30 —39
40 — 49
50 — 59
60 — 69
70— 179

KODE(T)

NST(),
THRT(I)
DIAM(&)
TSL()

LENT(I)
WTFU(D
WTIN()
ISP(T)

(Input only 1f NOPT =2 on control card) I = NSTE E646

I4

15

Fi10:0
¥10.0
F10.0
F10.0
710.0
F10.0
¥10.0

Reference number of stage on card I (usedito
check order of cards)

Classification of stage on card I

Stage thrust

Stage diameter

Stage sea-level thrust

Interstage length required to clear engines

Stage fuel weight

Stage total inert weight

Stage vacuum specific rmpulse

i"

_ Last card of total data deck must be blank card. Last [Z_Qenfow_fmance eaﬂrg_ must \bewsd,.
followed by blank card,

g WYV e L

T~ L,

A-10
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Appendix B
SAMPLE CASE

B.1 DESCRIPTION

The output from a sample case is presented in this Appendix. Data 15 synthesized and
no signmficance should be attached to the values used. The listing mcludes a module
map so that storage requirements are defined for each subroutine and common block.
The program also prints out input data for easy reference and to provide a check on
punched data.

Each section of output 1s described in detail.

(1) STAGE COST DATA 1cludes stage title or identifying name, recurring cost
of first umt 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 second line provides
relevant mformation. Development and sustaining costs for each stage are
histed along with years of availability referenced to the launch base year.
Fach stage may belong to at most four "'shared cost groups ! :vg:hose reference
numbers are listed on the output. Each group number 1s referenced to the
nShared Cost Data'' which follows this section. "Bafch Fact'" defines the
number of years over which vehicles may be considered as produced in one
period of time for learnmng curve purposes.

(2) SHARED COST DATA 1includes data on each shared cost group which was
referenced 1n (1) above. These groups may be families such as the Titan
family or they may be subsystems, such as a guidance system shared by
gseveral stages. Total development cost for any vehicle equals the sum of
the development costs for each of 1ts component stages plus any development
costs for any shared groups associated with these stages plus any integration

development costs required,



(3) INTEGRATION COST DATA are always between "famlies.!" If a specific
stage-to-stage integration cost 18 desired, each stage must be put 1n a shared
cost group by itself. Thus, many shared cost groups in (2) above will Eﬁﬁﬁg
no associated non-recurring costs. These groups will, however, be integrated _
with other shared cost groups which do have an integration non-recurring cost.

(4} PAD COST DATA lists the complex reference number, 1dentifying name and
location,ce.g. TITE represents Titan ETR complex, and the next eniry shows
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. Provision for a third pad at each coraplex has been
made although the program currently ignores all third pad costs.

(0) MISSION MODEL DATA includes mission mternal reference number, identifying
name, total AV required, payload required in Ibs., priority value, launch site
1dentification, {1 = ETR, 2 = WTR), and launch rate schedule by year.

(6) Input Data Totals includes total number of each mnput item along with other
pertinent information from control card.

(7) QUANTITIES BRANCHED UPON lists every non-zero, non-recurring cost or
"hudget option" which the algorithm will consider in the oplimizafion process
along with its availahlity status. The reference number listed 1s used in
the optional logic output described i (9).

(8) VEHICLE/MISSION CAPABILITY 1s a maftrix of final vehicle~-to-mission
compatibility presenting the results of subroutmes CAPABL and AVAIL,

Each vehicle 1slisted by stage components and mternal reference number.
The vehlcle/émssmn number on the top line represents the mission-year
comblnatloﬁ number (NM) while the mission number only 1s given on the
following line at the top of the matrix. Separate entries are provided for
each vehicle and launch site combination.

(9) BRANCH AND BOUND NODE VALUES presents optional information which
enables the user to check the internal logic of the algorithm Each node 1s
given a reference number which it keeps until 1ts 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

15 talking place 1s provided in the second column. The last new node to be

' \,1-"1’



generated at each branch is given the reference number of its parent node for
continnty. The reference number of the cost 1tem under consideration (see
(7) on preceding page) 1s listed 1n the next column along with the appropriate
sustaming year for that node. (0 represents no development ofr sustaining
for that cost 1item) The recurring, PJ}f(ﬁf—“f'ecmrrmg and total lower bounds are
then-provided so that each branch in the decision tree 1s represented. NEW
GUESS alerts that a final solution has been found. The value printed represents
the least cost solution found at that time. K some pad costs and small sustaiming
costs were 1gnored by the algorithm, then these exira costs are computed and
added to the lower bound of the corresponding node. The values of these cost§ aré: ¢
printed out below the node information for the possible solutlj?i;}nd?r con-—
sideration. When the optimum. solution has been found — the least cost-possible
solution already investigated — this fact 1s designated below the assomat_e;:l__
node miormaticn

(10) OphHmum, ig"u%_l?ﬁ‘\fehmle Asgsignment — The optimum launch vehicle for sach
mission-year compination is printed out —as well as an array of mission
mformation 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.

Sections (9) and (10} are repeated using recurring cost values modified by learning
curve effects. The optimum solution at the end of this iteration 15 so designated.

If no new case data 1s input, then the normal termination of the run 1s designated by
END OF DATA —JOB COMPLETE.

The sample case meluded 1in this Appendix reqmred 0.6 minutes on the 360/67 available
at Ames Research Center, Moffett Field, Califormia. Estimating run tume 1s 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 consequence, how
much computer time must be expended. As a general rule, the computer time mcredses
linearly with the number of missions in the mission model and exponentially with the
number of decision 1tems determmed by the stage, shared group, integration and pad

cost mput, X



exils
The flow diagrams 1n Appendix C define all non-normal exits from the algorithm in

CHOOZ. Each non-normal termnation of a cage 18 denoted by a print-out of the
qualifying reason. The program then reads in new case data, 1if available, and proceeds

as normal.
B.2 SAMPLE CASE PRINTOUT

A sample case >pjr1nfc-5ut follows®



R RTRRRTITINreY Ol LA AT } L2150 =50ty

FE8-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,OVLY.HAP

VARIAELE OPTIONS USED ~ SIZEwt126976424576) DEFAULT OPTION[S] USED
1EH000D IKELUDE DECKS [MOX02HN, HOXOE PK 1 HOXDZDC » MOX0ZAV, MDXOZCP ¢ K0X025N]
1EW0000 IKCLUDE DECKSI[KOX020P, MOXOZHT \KDX02PR +HOX02LE HOXOZPD )
1EWOO000 ERTRY HALNR .
1EWD000 OVERLAY A
1EW0000 INCLUDE DECKS [MOX0ZCH}
1EW0060 OVERLAY A
1€H0000 INCLUDE DECKS (MDX02HA ,HOXD2HH HOX02PF )
LY
< HODULE HAP
controL sEcTiont ENTRY
NAME  ORIGIF LENGTH 55 HD NAME  LOCATION NAME  LOCATION  ,NAME  LOCATTON NAKE  LOCATION
$SEGTAG od 2% 1
HATN 28 2004 1
PACK 2160 £8 1
UNPACK 2152 ITEM 2198
DECISH 71En 1198 1
AVAIL 3380 700 1
CAPARL - 3B5D B98 1
STGNUA 468 1874 1
QUTPUT 5260 564 1
MATEH 5848 084 1
PRINT T600 DBA 1 Y
LBOUND 5390 R4C 1
PADCST sDEQ 1290 1 N
THESLOG = A070 184 1
Y ALOGLO AB70 ALOS ADEC
IHCSSCH + 230 1ED 1
. cas 2230 SIN A24C
THCSEXP *  A%20 180 1
N exp as20
THCERXPR®  ASDO 193 1 A
. ERXPRe A5DO
IHCECOMHS  ATSS £31 1 v .
18COM= AT58  EDIOCSs AB14  INTSWTCH  B&T6
IHCCOMHZ*  Besd 545 X N -
SEQDASD B8FO
IHCFMAXE*  3BDE 9 1
HAXO ggpa Mo BBEE  AMAXD BCO4  AMING BC1A
Ve - . -
“; t ‘
- . x - "
THCSSQRT*  BCAR 149 1 v
SORT BCAB
IMCFCVTH®  BOF§ 1175 1 \
ADCOMe BOFS  FCVADUTP  BEA2Z  FCVLOUTP  BE3Zz  FCYZOUTP €082
¢ FOVIOUTP  CAGE  FCYEONTP  C910  FCVCOUTP  €B24  INTSSMEM  CE13
ICEFNTH®  CF70 512 1
. ARITHS CF70  ADJSHTCH  bzOC
Flocss * 0408 160 1 x
SET899 D514 RESAST N52E
IHCEF10S* ©03Ea  1il¢ 1 N

CL 75 AT ICATION




1
1

4

ORIGIA LENGTH SEG. MND.

HAME NAME  LOCATION HAME  LOCATICN NAHE  LOCATION NAME  LOCATION
M FLOCSBEP D5EE *
THCERRM *  ET708 SAC 1
ERRMON E708 THRERRE EV20 )
TRCUDPT *  ECBB asg 3
IHCETRCH®  FOSO 28E 1 L
IHCTRCH FO50 ERRTRA FOS58 .
THCUATAL®  F2ED 538 1 »
D5COST Fols 1838 1
STAGE 11150 &E4 1
MISSON 11838 450 1
VEHCLE 1228 4BO 1
NOND1H 12778 ¢ L
INT 12793 £l 1
PADS 12658 378C 1
VEHREC 1628 3CF4 1
REUSBL 19FE0 190 1
CAPHAT 18170 FAs 1
FAMILY 18113 200 1
ENTREC 1B3E8 140 1
STGREC 18523 &0 1
HISREQG 1BBSB 040 L
VEHIN €108 1Fs 1
CHODZE 1£300 84 1
SAVEQP 1C453 194 1
SCRACH LC5FD 53FC 1
BATCH 219Fa 180 1
SAVEPT 22170 184 1
SAVELB 222FE 18 1
NUMBER 22310 2580 1
SENTAB 24890 24 1
cHODZ 26808 143E 2
HATE 24888 p4&2 3
MISHAT 25400 4C6 3
PERF 253¢8 SCE 3
ENTRY ADDRESS 28
TOTAL EENGTH 263F8
4
STAGE COST-DATA
TITLE RECURRING LC RECURRING LC RECURRING LEC ODEVELOPHENT SUSTAINING AVAILAGLE SHARED COST GROUPS BATCH FAGT
(ETR OR HTR} {ETR ONLY) {HTR ONLY) FROH TO
-
SV3A 689 0 950 623 0,950 3.27 © 950 00 3 3y 1 20 1 0 o 0 H
AG 1 87 0 900 1.40 0 900 2.50 0.900 0.0 2 60 P20 2 1 6 ¢ &
3 RECURRING CDST TYPE 1 FOR X LESS THAN OR = 2 04 TOTAL COST = 2,30 FGR X GREATER THAM 2,00, TOTAL COSF = [ 40 X + 1.40
SV3C 709 0 850 6 43 0 &850 3 47 0 850 00 oo 1 20 t 0 o @ 4
CENT 11.85 0,900 4a62 04900 4 52 0 0f 25 ¢ 164,00 1z & 06 6 0 H
T38 4 91 L DOD 1.44  1.000 I 4% 1 000 D0 oo T 20 3 8 o0 O© 3
130 8 14 0.950 S 0L 0.950 3 45 0 950 00 00 T 20 3 & 0 0 3
TRAN & 09 1 000 00 1000 00 1000 00 00 1 20 i 0 o O 4
AGLT 350 1 000 00 1000 G0 14900 17.50 1.20 3 20 2 9% o 0 5
RECURRING COST TYPE 2 FOR X LESS THAN DR = 2,00s TOTAL COSYT » 2 30 FOR X GREATER THAN 2.00, TOTAL COST = 0 40
5¥3X & 66 O 850 5.76 © 850 2.58 0 850 13.0 0.0 3 20 1 1w o6 o 4
T34 22.00 0 950 5.01 0 950 3.45 0,950 25.00 0.0 3 20 3 11 0 0 3
825 0 87 L.000 010 1 000 0.10 1,000 25 0410 1 =0 5 o 6 0 5
L}
SHARED CDST DATA
NO+ TITLE  DEVELOPMENT  SUSTAINING
L ATLS o0 A 86
3 TITN 09 & Q0
5 82§ 0.0 ¢
7 AG D [ to
9 AGLT 00 [ ]
11 T3H 0.0 K]
2 ACEN [N 2.50
% CENT [ Q0
6 T30 00 0.0
8 138 0.0 0.0
10 SV3X o0 co



K TEIRTETE {! Yt 1 Pt LFERANTN 1,}

u
"IN‘I'EGRATION CO37T OATA

.
1LONER  UPPER  RECURRING LC  DEVELDPMENT  SUSTAINING
T+ilIGROUP  GRGUP

peiip TITH AGER o0 1960 14 0B 00
T30 AG D 0.0 L 000 2.50 00
130 AGLT 00 1.000 5.50 009
TITW  CENT oo 1000 BO.00 040
138 CENT 00 l.000 2 oo 00
Sv3x  CENT 0.0 1 000 4 00 00
AGEN  B2S 00 l.000 2 an 00
TITN  B2S 0.0 00 2450 o0
+| CENT 825 006 1000 2 a0 o0
TIH  AGLY 00 1000 5 00 oo
yPAD COST DATA
IND COMPLEX LAUNCHES/YR PAD 1 PAD 2 PAD 3
DEY SUST DEV  5UST DEV susT
LS
1 TITE 2 oo .
T36  STAGE 0.0 0.0 0.0 00 00 00D
AG D STAGE 0o 00 00 00 00 o0
B2S STAGE 69 00 [ 0o 00 00
CENT STAGE 20400 10.00 o0 0o 00 ]
T3D STAGE 00 00 o0 00 00 0.0
TRAN STAGE [ X 00 [ X 00 00 ¢ o
AGLT STAGE o0 00 010 010 00 00
T34  STAGE (] 00 [ X] 0.0 00 oo
TITH SHARED ] 00 010 010 [ (']
T3  SHARED o0 00 [ ] oo 0.0 ]
AGEN SHARED X 00 00 oo 0o 00
AG D SHARED 00 [N 0o o0 0.0 00
B25  SHARED 00 [ 0.0 oo (] 0o
IMTEGRATION CF TITH AND AGEN vooog 010 o0
INTEGRATION OF TITN AND AG D 0.0 [ 00
INTEGRATION OF T38 AND AGEN 4 00 o0 oo
INTEGRATION OF T3B AND AG D oo 0o oo
INTEGRATION OF AGEN AND B2S * oo [ X] 00
2 TITH 2 o
T3B STAGE oot o0 oo 00 [ 00
AG D STAGE 00 00 o0 o0 oo oo
825 $TAGE K] o0 00 040 0.0 ot
CENT STAGE 2000 10 00 20,00 10 0O 00 00
T30 STAGE 00 [ I 00 1 00 0.0 o
TRAN STAGE 00 00 [ 3] oo o0 o0
AGLT STAGE oo 00 00 oo oo oo
T3K  STAGE 00 o0 o0 oo 00 ]
TITN SHARED 00 00 00 oo 0.0 00
136 SHARED 60, 00 1.00 1.00 00 o0
AGEH SHARED 00 00 00 0o 00 00
AG 0 SHARED o0 00 00 oo 00 00
B25  SHARED 00 o0 1.00 1 00 0.0 00
INTEGRATION OF TITH AND AGEN 00 oo 09
INTEGRATION OF TITN AND AG D 00 00 00
INTEGRATION OF 738 AND AGEN o0 1 00 00
INTEGRATION OF T3 AND AG D x 0o o0 00
INTEGRATION OF AGEN AND B2S 00 1 00 00
3 ATLE 2400
SV3A STAGE 0.0 00 ] [} 0.0 09
AG O STAGE 00, 00 00 00 ] o0
5¥3C STAGE ao oo o0 09 Qe G0
CENT STAGE [ 00 00 00 o0 o0
SV3X STAGE ] o0 00 00 [ o0
I B ATLS SHARED 20 00 5 00 oo 00 LX)} o0
3y AGEN SHARED 00, DO 00 0.0 ¢6 00
AG D SHARED o 00 oo 00 o0 [ X
CENT SHARED o0 o0 a0 0.0 0.0 [
5VIX SHARED oo 00 00 00 [ X] ]
INTEGRATION OF ATLS AKD AGEN 00 00 [ ]
INTEGRATION OF ATLS AND AG © 00 00 00
THNTEGRATION OF ATLS AND CERT z 00 oo 00
INTEGRATEON OF SV¥3x AND AGEN 0o oo 090
INTEGRATION OF SV3X AND CENT 0o oo 0o
4 ATLM 2400
SV3A STAGE 00 00 0.0 oo oo 00
AC D STAGE 00 00 00 00 ] 00
SVIC STAGE 00> 0O o0 00 0.0 090
CENT STAGE 0.0 oo 0.0 oo 00 09
EV3aN STAGE [ o0 o9 o0 o a oa
ATLS SHARED 20.00 5 00 0.0 ob 9.0 00
AGEN SHARED 00 0.0 0.0 00 00 00
AG D SHARED (X)) o0 00 oo 00 00
. B-7



CENT SHARED oo 0.0 00
SV3X SHARED oo Qo0 ]
INTEGRATION DF ATLS AND AGEN [
INTEGRATION DF ATLS AND AG D (L)
TNTEGRATION OF ATLE AMD CENT 2.00
INTEGRATION DF SV3X AND AGEN 0.0
INTEGRATION OF SV3X AND CENT (L)
HISSION MODEL
MESSION  YELOCITY PAYLOAD PRIORIFY LAUNCH SCHEDULE
71 72 13 75 75 T8
1 MARSTL L1500 1100 1 0o 1 F4 ¢ o o o 2
2 PIONER 43000, 460 t oo i 0 1 1 0 0
3 MARST3 40000 000 1 00 1 0 ¢ 2 0 9 0
4 HERCRY 38900 1000. 10 50 i 9 ¢ o0 0 1 Q
5 GROTRY 49500, 800 0.50 1 '] [ ] 1 LN
& HARSTS 39400 3000. 0 50 1 0 ¢ 0 o0 2 0
T COMET 31200, 2000 Q.50 1 ¢ ¢ 0 0 9 2
8 ASTRA 26300 7000 0.50 2 ¢ ¢ 0 0 0 1
4 RELTIV 14200 2000 0 50 2 o o a 1 0 o
110 p1ONDE 51400 1000 0.50 2 ¢ o O 0O 1 o
11 ATS 33600 4000 1.00 2 o 1 1 o o 0
122 DRELAY 14200. 2009, 9 50 2 o ¢ ¢ ¢ © 1
13 USAMSC 33500 4100, ¢ 50 2 o 0o 0o o 1 o
114 USAMSM 30000. 5B00D. 0 50 2 o o o © & 2

oo
oo

000S00CO
[-X=1-N=g-N=2=]
[-X-3-N-N-N-3-}
=X-2-N-R-1-N-



S g

NUMBER OF STAGES 11
KUMBER OF VEHICLES 20
RUMAER DF FAMILIES 1
HUKBER OF IRTEGRATION CO5T310
'NUMBER DF PAD COMPLEXES 4
NUMBER OF ME$5IONS 1%
NUMSER OF YEARS 6
LAUNCH BASE YEAR 71
:mm. COST ESTIMATE 4T0 00
GPT10N NUMBER 3

QUANTITIES BRANCHED UPON

L X LT R T

DEVELOPHENT  SUSTAINING

00 3 a7
(L) 10 0o
o0 2480
25 30 146 00
00 10 00
17 50 1 20
13 00 00
25 g0 0.0
0 25 0.10
[ & b4

oo s 00

o0 5 00

oo & 00

0.0 2-50

14 co [ Y]
2450 0.0

5.50 00

a0 00 co
ao 5 00

o0 5 00

2 00 00

4 00 Qo

2 80 o0

2 890 L]

2 80 o0

5«00 oo

20.00 10.00
20 00 10 &0
20 Vo 5.00
L) 2.00

20,00 5 co
0 2.00

SY3A STAGE
SV3A STAGE

HAROH ARE
ETR

AG D STAGE HARDWARE

CENT STAGE

AGLT STAGE
SVax STAGE
T3N STAGE

HARDWARE
CENT STAGE HIR

HARDWARE
HARDHARE
HARDMARE

B2S STAGE HARDWARE
HARDH ARE
ETR

HTR
HARDWARE
HARDWARE

ATLS SHARED
ATLS SHARED
ATLS SHARED
T1TN SHARED
AGEN SHARED
INTEGRATION
INTEGRAT 108
INTEGRATION
INTEGRATION
IRTEGRATION
INTEGRATION
INTEGRATION
INTEGRATION
INTEGRATION
INTEGRAT ION
INTEGRATION
INTEGRATION

OF
OF
OF
OF
OF
OF
OF
OF
OF
oF
OF
oF

TITH
Tap
T30
TITH
TITN
TITH
T3B

T3M

CL R st i

AND
AND
AND
AND
AKD
AND
AND
aND
AND
AND
AKD
AND

CENT STAGE AT PAD TITE
CENT STAGE AT PAD TITW
ATLS SHARED AT PAD ATLE
INTEGRATION OF ATLS AND
ATLS SHARED AT PAD ATLW
INTEGRATION OF ATLS AND

I:__u f:’

S e TR

AGEM
AG D
AGLT
CENTY
CENT
LENT
EENT
CENT
B2%

BZS
AGLY

CENT
CENT

HARDHARE
HARDHARE
HARDHARE
HARDWARE
TR

¥R

HARDWARE
HARDHARE
HARDWARE
HAR{OH ARE
HARDHARE
HAROWARE

AT PAD ATLE
AT PAD ATLW

Z

t

TEAR AVAIL LAST YEAR

e 1 B et i et e Gl e B () 4 e e e e L b Al e e e bl e

Ll - o - T R e S T . R

fmnizﬁfiml



- !)(s’%?:;:mi

Ly
Y -

I

lli)!in! i

3T

¥

[3.
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; { T
RRANCH AND B0UND MNODE YVALUES
IDDE  BRANCHED CO5T YEARS RECURRING HON-RECURRING
No FROM ND  SUSTATN BOUND BOUND
2 1 13 [ srazianaN oo
3 1 13 1 LRI YT TS & 00
4 W 1 13 2 AXERRAREN 12 a0
5 1 13 3 wkakEksrs 7 18 0D
& 1 12 &4 kR 24 00
7 1 13 ] 239 23 41 67
1 1 13 ] 216 86 47 67
& 1 15 [ 272 33 216 85
1 1 15 & 216 86 &1 o7
& 1 18 [+] 228.56 107 90
1 1 18 & 216 86 141 67
5 v 7 1] ERRRREHHE 30 00
T T T & 239 93 54 &7
5 7 22 o Akkkkkr ik 43 00
T T 22 [} 239 93 58 67
5 T 10 o TAREERERE 47.00
5 7 10 1 KA 51 &8
3 7 10 F3 ERAAERRE 55 32
2 7 10 3 skkrkEbdn 50 98
8 i 10 & BERARRENR 65 64
9 7 50 5 EEEREERE 70 30
T T 10 & 239 93 B& 63
9 7 12 o AR T4 96
-] 7 12 ] . mxmiwdbkenk 9 9%
5 7 12 2 AEEXRENRE B4 96
4 7 12 E) LRIy IS 89 96
3 7 12 & EEREERRAR 9% 96
2 7 12 5 AREREEEE 99 9&
T K} 1z ] 239 93 116 &3
9 & & 0 FEEEXERED 50.00
] & L] & 228 56 107 90
g & '8 o ExEaEEEEE &7 50
] ] B & 228 56 107 90
2 & 16 [1] L RS L b 92 50
) & 1e & 220 56 107 20
9 3 23 [} TparRARNE o5 00
] & 23 & 228.56 107 90
9 6 26 [ EARRNERAE 97 80
& [} 2¢ & 228 56 107 90
9 & 14 [ RESERRLNE 102 80
8 5 14 1 AR 105.30
5 & 14 2 AEREERERS 107 &0
4 [ 14 3 EEEEEERE 110 20
3 & 1% 4 ssexxEERn 112 80
2 & 14 5 243 39 117.90
-3 & 14 & 228 56 120 40
9 & r3 0 kAR 117 80
g & 3 1 EREERRAEE 120 40
5 & 3 2 252 41 128 50
% 3 3 3 250 &5 131 10
kS 5 3 4 245 14 130 62
10 ] 3 5 237 92 132 74
& ] 3 & 228 56 133 40
9 7 31 [} FERATIRRE 104 %6
8 T 31 1 whEskEEER 129496
11 1 31 2 EESIITE TS 134 98
1z 7 31 3 EERVEIRE 139,96
13 7 3 AT EEEEEEREE 14496
14 7 31 5 LLLLEEL L] 149 96
7 T 3 & 239 93 166 63
L4 ) » ] 228 556 187 20
13 i & i 228.58 229 20
12 1 4 2 228.58 245 20
11 i L3 3 218 24 263 1%
9 1 * 4 218 24 279 14
& 1 t & 5 215 86 246,97
1 1 L [] 216 85 262.97
12 2 43 o BEEREER R 115 30
11 ] 3 1 sxaenurk 117.90
9 2 %3 2 257 88 126 00
15 2 2 3 255 91 128.50
ls 2 3 & 250 &1 127 15
17 H 3 5 243 39 128.30
2 2 3 & 243 39 130 90
NEW GUESS = 38l 94
tharddsdssdes POSSIBLE SOLUTION R¥edsvsdvses
& 228 56 133 40
EXTRA PAD COSTS = 0 50
I
PEXTRA PAD & SMALL SUST COSTS = 4485
LHEW GUESS =

wtasaasreees POSSTBLE SOLUTION stssssusinse

TOTAL
souRD

A Ekrd
BhRREErEd
whEFEEEDE
FkdknEkxk
EREREELER
28l.40
264 53
489 18
278.53
336 44
358 53
EEXEEEFERT
294 &0
LT eswing
298 &0
LRI REL Y]
AFEBEIARD
ER LI ] L]
ek Ry
LR EEL 2]
RIS PR L2 2]
326 56
SEenh bk
LRE2LRL 2] ]
EELL N L2 ]
EUERRERDE
EE PR L L ]
kxdtbink
356 56
FkdatEERE
326 48
E2R L EE St
336446
rrxkkkrt
335 46
SkIxddk ks
336 46
t!l“lll"
335 46
EERERAAEE

RERERERER
FRERAESRR
BERERERER
et tog b
351 29
348 96
Pl 2 ]
Thbkddikk
380 9k
3pl 54
375 7
370 66
381 %6
Ehexdkkkdk
REEFIEERE
EESEELET S
TRk
EREEIRED S
dnkEdmked
406 5&
‘416 46
45T 16
473 7o
481 38
497 38
452 B3
479 83
LA L AL TS 2
P FEEUE RS
383.88
38451
ITTLTT
371.89
374 29

61 96
%

(TR NSRRI
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b

L]

e

228456

THIS ASSIGNHENT IS OPYIKUH AT A TOVAL €OST OF

MISSION
T

TITLE

HARSTL
P I0NER

HARSTI
MERCRY
GROTRT

DRELAY
USAMSC
USAMSH

CHARACTERISTIC
VELOCITY{FT/SEC)

41500,
45000

40000.
30900
49500
39400 .
37200
24300
14200
51400,
33600

14200
33600,
30000,

PAYLOAD
tLas)
1100
460
6000

1000
L]

RETURN
PAYLOAD

-

+

QOC 0OODODROCSO OO

138 25
38

LAUNCH
YEAR

1971
1972
1973

366481
&e81

HUHSER
OF LAUNCHES

2 co
1 00
1 0o
2.00
o 50
[ 11 ]
1 00
100

0PT IHUR
LAUNCH VERICLE

- . - H
Coos T |

AG D
AG D B25

XxXxLrxrxxrxmmmmmmmm

—p

[ IS P l!;ql
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(HEY il

IRANCH AHNBD BOUND
fODE BRANCHED COST  YEARS
FROM

ND. HO. SUSTAIN
2 1 13 [
3 1 12 1
4 1 13 2
5 1 13 3
& 1 13 3
t 1 13 5
1 1 13 I}
6 1 15 0
1 1 15 [
& 1 18 0
1 1 18 6
5 7 7 0
7 T T [3
5 7 22 0
7 T 22 6
5 7 10 0
4 7 10 ]
3 7 10 2
2 T 10 3
8 7 10 5
9 T 10 5
7 7 10 6
9 7 12 [
8 7 12 1
5 7 12 i
& 7 52 3
3 7 12 4
2 7 12 5
7 7 12 [
L} [ ) [
6 3 3 6
9 & 8 [}
6 & 8 5
[} & 16 [}
4 & 16 3
9 & 23 [
& & 23 &
L3 3 26 [}
6 & 26 I3
9 & 14 [}

1
T O
.
8 & 14 3
5 [ 14 2
4 & ra 3
3 & 14 4
2 5 14 H
6 & 14 &
e & 3 [
8 6 3 1
5 6 3 2
4 6 3 3
3 6 3 L)

10 6 3 5
[ 3 3 [
9 7 31 [}
8 7 31 1

11 7 31 2

12 T 31 3

13 7 a1 %

14 T 31 5
k4 7 31 3

14 1 & o

13 1 4 1

12 1 4 2

11 1 4 3
9 1 4 4
a 1 % 5
1 1 4 [3

12 2 3 ]

11 2 13 1
9 2 3 2

15 2 13 3

16 2 3 4
L7 2 3 5
2 2 3 6

NEW GUESS = 369,73

wrrrretaerere POSSTBLE SOLUTION
&

.
EXTRA PAD COSTS = 0.50

.
EXTRA PAD & SHALL SUST COSTS =
NEW GUESS = 374.58

NODE VYARLUES
RECURRING  HON-RECURRING
BOUND BOUNG

FREREREE oo
R e & 0D
ELELES L2 4] 12 00
EREEERR R I8 00
EXERBIBN N ?4 (1]
243 28 43 12
220 90 49 12
273 69 217.54
220 90 63412
236 23 107.90
220 90 143 12
LI 30 00
243 28 56 12
LT 43 0D
243.28 60 12
Ak 47 0D
*xRRATETSE 51 6&
etk ERER 56 32
AXRFEXBER 60 98
LR et 55 &%
HEAERTREE 70 3¢
243 28 §a 08
EXEEREERER T4 96
AEXXNEERE T9 94
REREREREE B4 96
TEEERERRR 89 96
EREREAER 94 96
LT P 99,96
243 28 118 08
FEREEEIRN 50.00
236 33 107.90
LR 6750
236 32 107 90
LT 92 50
236 33 107.99
P e 95.00
236 33 107 90
FEAREREEE 97 80
235 32 107 90
REAREEEAN 102 80
AT LIt 105 20
LI IR 107 &0
EELLITTIT S 110 30
PR b 112 80
255 60 117 %0
236.33 120 40
HRARRKETE 117 s0
HERERN R 120 40
261 23 128 50
258 98 131 10
253 55 130 &2
246 13 132 T4
236 33 133 40
ASREREAAT 104 96
RRsRLRER 129 96
EERERERTS 134 96
SREREAREE 139 96
PR LI ENTS 144,96
AAEAEAREE 149 96
243.28 168.08
2346 33 187 90
236 33 229 20
236 33 245.20
224 16 263 14
224 16 279 14
220 90 248 42
220.90 264442
FXXRTRTER 115' 30
LTI Tt 117.90
2656 70 126 00
284 45 128.60
259.02 127.15
251.60 128 30
251. 80 130.50
ek
236 33 133 40
4.B85

wnkpkkdbus ke POSSIBLE SOLUTION sdrsedddeddn

| LY

TOTAL
BOUND

L L2 2R TR ]
REEEEFFRE
EEER 1L L ]
Rk
FRGARRERE
286 41
270 03
493 22
284 03
344 23
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ExNEEREEE
299 41
LT LT Y
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FRERERDER
ExBERIER W
ERXXXIVNER
ERRERTFRA
PEEFERERE
ELE LRSI R LS ]
331 37
FEQLARERR
hEREETEE
Sk vkwhkdk
ERMEXRAEE
ELA i 12l
2AEEEEREE
361 37
kL FxEEwk
344 23
i:gtltltl
344 23
SEXERASNS
344 23
LEL el Ll Ll
344,23
[E2 I TN S
w344 23
PEESAEFEE
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t‘:it’t‘t
EIESIT AT T )
LA EIELEL L )
*hEERRRE
359 50
356 73
LR lE L] L)
Rk ki
389 73
'390 08
34 17
t378 a7
359 T3
BEIFEERRE
EREREEEER
ko xEkrk
ek EE
kg
ERkRREEE
411 37
424,23
465 53
(481.53
487430
503 30
459 33
485 33
EXRENFERX
P12 E1 21 )
392 70
393 05
386417
378 90
382.50
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THIS ASSIGNMENY 15 DPTIMUM AT A TOTAL CO5T OF 374 58
X -
T
.
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1
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1
H
1
L
v
*
t
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1Y
' )
“
'
HISSION CHARACTERISTIC PAYLDAD 'RETURN LAUNCH HNUHBER OPTIBUK
TITLE YELOCITY{FT/SEC) LLBS) FAYLOAD YEAR OF LAUNCHES LAUHCH VEHICLE
h
MARS?) 41500 1100 1] 1971 2.00 73D AG D
PIONER 49000 . 48604 0. 1972 T 00 T3D A6 D B25
1973 1 0O T30 4G D 823
MARSTI 40000 6000 Q. 1973 2 qo T3M  AGLT
HERCRY 38900, 1000 0. 1975 0 50 138 A6 D B2S
GRDTAT 49500 800 Q 1974 0 50 T3D AG D B2S
HARSTS 39400 3000, o 1975 140 T30 AG D
COMET 37200. 2000. L8 1976 1.00 T30 AG D
ASTRA 28300 7000 9 1976 0 50 T3B AG D
RELT1V 14260 . 2000+ 0. 1974 o 50 T3B AG D
P JOROE 51400, 1000 Os 1975 0 50 T3H AGLT B2S
ATS 33500 4000 0. 1972 1 00 T3D AG D
1973 1.00 T3D AG D
DRELAY 14200, 2000 4] 1976 [ TR AG 0
USAMSC 33600, %100 0 1975 ¢ 50 T3D AG D
USAMSH 30000 5800, o 1976 1.00 T3P AG D

THE QPTIMUH SDLUTION HAS BEEN DETERMINED

¥
¥ END OF DATA =©J0B COMPLETE

CLAS IIC Tl _}

TXETEXZZTDXmMmmmMmmmmm
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Appendix C
FLOW CHARTS

C.T 'DESCRIPTION

Detailed flow charts are mcluded 1 this appendix for each of the major subroutines

and the main program MAIN., They appear i alphabetical order by subroutine name. !
C.2 MAJOR SUBROUTINE CHARTS

The subroutme charts follow
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/\ ARE ALL/\
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DOING MISSICN L YEHICLE 1 Af
NO

] LZ%I s :
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HAVE ALL
NQ VEHICLES
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- CONSIDERED?

YES

]

CALL PACK

STORE LZ VALUES
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NO YEAR
COMBINATIONS
BEEN
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YES

WRITE

| CAPABILITY MATRIX
VEHICLE/MISSION-YEAR
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START LooP <o |Ng BLANK  |yg VEHICLE PERFORMANCE
TCREVENT AND STAGE COMPONENTS DATA  [A2—umste] DATA AND ABSOCIATED
VEBIGLE I > KNV PL VERSUS AV CURVE COEFFS CARD? LAUNCH PAD REFERENCE
= e NUMBER
15
CHANGE INFUT STAGE
REFERENCE NUMDER
TO INTERNAL REFERENCE
NUMBER
500z
STORE CAPABLLITY \_ /
SNFORMATION FOR ETR Eo. [ HorT
INTO WTR STORAGE \z
\Es
21
KV =3
ANE CATDS READ AKD WRITE
[‘caz ] YES
s IN FIOPER STAGE PERFORMANCE
ONDER? INFORMATION

NG

CHANGE INPUT PAD
REFERENCE NUMBER

TO INTERNAL REFERENCE
WRITE NUMBER

STAGE CANDS IN WRONG ORDER

RETURN

AT N
ARE ONLY EXPENDADLE 18 HO RETURN I$ RETURN PAYLOAD

PAYLOAD REQUIRED | NO | REQUIRED FCR MISSION L CALCULATE WP = PAYLOAD w0 |18 THERE PREASSIGNED
VEJICLES ALLOWED FOR fratmmnt AND VENICLE [*— AND UPPER STAGE OF b—— CAPABILITY FOR VEISICLE J P YEHICLE FOR THI3

BOSSION 17 EXPENDABLE? VENICLE § EXPENDADLE 7] | AT &Y REQUIRED FOR MISSIONT MISSION?
YE3

GO
TO 1o
8024 8024

=
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YES
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-0

YES

PN

KMULT H[w + 0 99] ——

1S NMULT > MAXIMUM
NO OF LAUNCHES
ALLOWED FOR WPR
PAYLOAD?

YES

GO
TO
8024

N

N

N

1S STORAGE STILL
AVAILABLE FOR
VEHICLE INFORMATIONT

*NO

WRITE

MORE THANR 60
VEHICLES INPUT

YES
SPIN YES 18 NO RESTARTS REQUIRED me -0 YES
CODE FOR MISSION| 3 NO RESTARTS [—=] Z2teo o o
NPLE =07 AVAILABLE FROM VEHICLE J2 MAN-RATED?
o wo 1O,
8024
DOES NPLS = REQUIRED |YES LZ(T) =0 !
CODE FOR MISSION 1?7
|ND
I MZ = L% |
CALL PACK /\
¥ES!  navVE ALL MISSIONS YES
STORE VALUES OF LZ + MZ BEEN CONSIDERED?
FOR EACH MISSION FOR VEHICLEJ =
FES DOES VEHICLE HAVE
LAUNCH PAD AT REQUIRED
LAUNGH SITE?
el

LZOR MZ=0
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0 AN
>10
YES

YES

Kl =2 YEAR
INTERVAL FOR
BRANCHING

TRITIALIZE CALCULATE FOR FIRST NODE /\
KI=1YEAR NOBE =13 W = MIN RECURRING COST CAN EACH MISSION YES %0 | PRESET SMALL SUSTAINING
INTERVAL FOR |~ 3o 730 WZ = SECOND LOWEST RECURRING || BE PERFORMED BY COSTS TO ZERG $0 ALGORITHM
BRANCHING HEXT =1 COST AT LEAST ONE VEHICLE? IGNORES THEM
ol TDS m ACTUAL NON-RECURRING COST
y EXPENDED = 0 AT 1ST NODE 1 No
29
DETERMINE WHICH NON- |
SET LAUNGH RATE. RECURRING CORF 1O
S RLN s CONSIDER NEXT — STORE
REF NQ IN NCOST
veg | HAVE COSTS WITH ZERO  |vgpg
PENALTY FUNCTION BEEN
CONSIDERED?
‘no NO
WRITE ALLOCATE STORAGE
CALL PACK CURRENT VALUE LOCATIONS FOR NEW
STORE NEW LZ OF GUESS NODES
VALUE WITH
PRECEDING NODE
VALUES NX
1 W{KX) = VERY LARGE NUMBER WIITE YES| HASSTORAGE
Z{KX) = VERY LARGE NUMBER EXCEEDED 500 NODE3 BEEN ELCEEDED?
LZ(NCOST) = LAST
POSSIBLE YEAR/KI f

X

1S NCOST
AVAILABLE IN
THIS YEAR?

CALL LOOUND CALL PACK TZokol ves

|+ |STORE PRECEDING LZ = 0 FIRST
CALCULATE AND CURRENT LZ TIME THROUGH
Z{KX) ESTIMATE VALUES [N NODF LOOP

LOCATIONS

KX = LOCATION
OF NODE CORRE
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= CHOOSE NEXT NODE FCOR i
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i a1 OF TREE IF POSSIBLE WEST VALUE
NCOST 1S AVAILABLE BETIMATE JOWEST VALUE OF 2
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YES ;
i
o F
75 i
DETERMINE VEHICLE TQ WRITE ‘
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]
)\ - (G ] !
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%
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]
NO !
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LD

START

AN

DS(NUMD) = SNR{T}

PN

18 SUSTAINING COST
FOI ANY LAUNCH
FACILITY ASSOC
WITH STAGE I » 07

STAGE SUST(MUMD}) = SUS(T)
HUMD LCOP ARE ALL HON RECURRING [NO_| INCREMENT NYD{NUMD} » FIRST YEAR .
-0 1.1 COSTS FOR STAGE 1m 07 KUNMD STAGE 15 AVAILABLE

HSTG LYD{NUNE) = LAST YEAR STAGE

YES 15 AVAILABLE
HO
STUD) - [ onomer o |
SUST(NUAID) = FMSLS(T) INCREMENT NUMD
YES

iio_

SUSTAINDNG COST
FOR ANY LAUNCH
FACILETY ASSOC
WITH FAMILY N
=07

DS{NUMD) = ¥MNR{D)
SUST{NUMD) = FMSVS(1)
i D(NUMD} | SAME a8
LYD{XUMD} § FOR STAGE

WCREMENT | _HO
NUMD

HAVE ALL STAGES
BEEY CONSIDERED?

YES

DNCREMENT
NUMD

DS{KUMD} =0
SUST(NUMD) = SUSLS{D

ARE ALL NON
RECURRING COSTS
FORIE =0

CALCULATE FAMILY AVAILABILITY DATE

FIRST (LAST) YEAR FAMILY [S AVAILABLE =
FIRST (LAST) ¥ EATL ANY STAGE [M THAT
FAMILY IS AVAILADEE
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ARE ALL NON-
RECURRING COSTS
FORIm0?Z

CALCULATE INTEGRATION
INCREMENT '__l DS(NUMD) = DINT{D I_.. AVAILABILITY
NUMD HUST{HUMD) - ST FIRST (LAST) YEAR INTEGRATION
COST 1§ AVAILABLE = FIRST (LAST}
YEAR DOTH COMPONENTS ARE

AVAILABLE

COST FOR ANY YES | INCREMENT
LAUNCH FACELITY KUMD
ASSOC WITHI w0

ro DSEULD)
BUST{NUMD] = SINTLS(T)
NO HAVE ALL INTEGRATION
CCSTS BEEN CONSIDERED?

DYNUMD) » PFALD
SUST{NUMD) = PFAMS DNCREMENT NUMD

HQ

B o

P yES
i
ARE STAGE DEVELOPMENT ARE PAMILY DEVELOPMENT LAUNCH
gg"“gfu bl AND SUSTAINING COSTIABSOG | ¥E8 { yD SUSTAINING COSTS ASSOC COMPLEX CALL
CONSIDERED? WITH 15T PAD AT COMPLEX [ WITH 15T PAD AT COMPLEX MATCH
=07 =07
4
i KO
NO CALL
i PRINT
[ DS{NUMD) = PSLCD t . |
COMPUTE AVAILABILITY INCREMERT NUMD
| OF PAD COSTS SUST{NUGMD) = PYTGS
i LYD{NUMD) = MYRS
NYD{NUMD) » MIN OF -
: ALL APPLICABLE HYP
‘ 1
i
-
AR e e -
.
-
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CALGULATE
TDS(NX)

CALCULATE FOR CONDITIONS AT NODE KX

WEX)
w2

00
MIN{J} = VEHICLE ASSIGNED TO MISSION-YEAR J

DMIN = TGO + TDS{EX}
Z(KX) = DMIN + W{KX)
= NEW LOWER EQUND

]

CALCULATE TDS(IX) = ACTUAL
NON-RECURRING COSTS FOR
NODE KX

NO | KZ=NO Or YEARS
NCOST IS SUSTAINED
AT NODE KX

N

WRITE

KX, NX, NUMD, REF No , K2,
W, DMIN, 2

CALCULATE NEW LOWER
BQUND INCLUDING PENALTY
FUNCTION TGO BASED ON
ANTICIPATED COSTS

NO

w(x) = vEry | YES | TGO
LARGE NUMBER =00
NO
/ Go
YES  kz -0 TO
\ 38
NO
N
WILL NEW PENALTY | vES
FUNCTION = PREVIOUS

PENALTY FUNCTION?
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READ AND PRINT OUT
MISSION COST DATA,
LAUNCH RATE AND
REQUIREMENTS

DETERMINE NMIS =
NUMBLR OF MISSIONS

STOP WHEN READ
BLANK CARD

RESTORE VALUES OF
NSTG, NFAM, NCL NP,
NMIS FROM LAST CASE
I¥ APPROPRIATE

10 YES
INITIALIZE READ NO ~no| READ AND PrINT oUT YIS
e gﬁg STAGE COST DATA
ﬁmM DETCRMINE NSTG =
N§IIIS YES NUMBER OF STAGES NO
NP - STOP WHEN RCAD
NV WRIT BLANK CARD READ AND PRINT QUT
IFLAG END OF DATA- SHARED COST DATA
JOB COMPLETE DETERMINE NIAM =
NUMBER OF SHARED COSTS
STOP WHEN READ BLANK
CARD
YES
READ AND PRINT OUT | no READ AND PRINT QUT NO
IM <07 PAD COST DATA IP <07 INTEGRATION COST DATA O<0?
DETERMINE NP = DETERMINE NCI =
v NUMELR OF PAD COSTS NUMBLIR OT INTEGRATION YES
COSTS
STOP WHEN READ
BLANK CARD STOF WHECN READ BLANK
CARD
YES
SCT UP MISSION
MATRIX BY YEAR WRITE
MO{NM =REFERENCE NUMBER CALL N STG, NV, NFAM, CALL
OF MISSION-YEAR CAPABL NCI, NMIS, MYRS, DECISN
COMBINATION IBY, GUESS, NOPT
LETT = MISSION NUMBER

LYR = LAUNCH YEAR
YRLM = LAUNCH RATLC*

PRIORITY FACTOR

m e e o . —

NIVIT ENLLNO9dAs



IT-D

CALCULATE
CALL N NO | EXPONENT FOR
AVATL STAGE LEARNING { }
CURVE
YES
GUESS =1 0 E10 CALCULATE EXPONENT
FOR INTEGRATION
LEARNING CURVE
N\ ;
NEXT = 500
OR et CALL CHOOZ }= GUESS] = GUESS |- CALL STGNUM {~»
GUESS < 0,001 ]
NO
INCREMENT ITERATION
FOR cnoog CALL _| caLy i NO} GUESS =GUESS 1
OUTPUT STGNUM = QRIGINAL VALUE
IFLAG = IFLAG +

YES 3.8/\

STORE CURRENT
VALUES OF NSTG,
NFAM, NCI NP,
_ NMIS, NV
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YES

101

FOR EACH STAGE ASSQCIATED
WITH VEHICLE

FOR EACH ETR PAD COST
WITH VEUICLE I

NONREC{L JX) = NUMD
REFERENCE NUMBER

NONREC, JX) = NONREC{ + NV ¥
= NUMD REFERENCE NUMBER

-] K =IX+1
RX=KX+1

NPAD(Z) ™~ NO
0?2

YES

FOR EACH WIR PAD COST
ASSQC WITH VEHICLE !

FOR EACH EILR COST ASSQC
WITH EACH STAGE ASSOC
WITH VENICLE I

NONREG(E, JX) = NUMD
REFERENGE NUMBER

FOR EACIH WTR COST
ASSQC WITH EACH STAGE
ASSOC WITH VEHICLE T

NONREC{ + NV XX) = NUMD
REFERENCE NUMBER

KX=KX+1

FOR EACH FAMILY ASS0C
WITH VEIOCLE X

NO

YES

NONREC(I + N¥ KX) = NUMD
REFERENCE NUMBER

HONREC(T, JX) = NONREC({ + NV KX)

= NUAID REFERENCE NUMBER

JX=aJX+1
KXmXX+1

!

25N

HAVE ALL VEHICLES
BEEN CONSIDERED ?

NO

GO
TO
100

93

vEs| IAVE ALL STAGES
FOR VEUICLE I?

ADD ETR AND WTIRt COSTS

PLUS PAD COSTS ASSOC

BEEN CONSIDERED =] WITH EACH INTEGRATION
{ ASS0C WITH VEHICLE I

(SOME LOGIC AS FOR

NQ STAGE DATA)

WRITE

EXCEEDED 20 NON-RECURRING COSTS FOR YEHICLE I

_.'l MYFLAG=~1

FOR EACH ASSOC
|-—=—] INTEGRATION COST

NONREC(L %) =
NONREC{I+ NV KX}
NUMD REFERENCE NUMBER

ADD ETR AND WTR COSTS
PLUS PAD CO5TS AS50C

—=— WITH EACH FAMILY AS50C

WITH VEHICLET {SAME
LOGIC AS FOR STAGE DATA}
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DOES THIS 2-STAGE
VEHICLE MEET THRUST-

J=IMAX+1
KAMAX

MATE 500
LOOP ON
COUNT NUMBER LASS 1 STAGES
o w { OF EACH CLASS L TAG
OF STAGE I=1, IMAX
@0 () )
0 T0 TO
500 400 300
[No NO NO
600 Y
HAVE ALL HAVE ALL HAVE ALL
STORE MISSION HAVE A
CAPAnIIe CALUES |YES| 1on ranns  1yEs|2ND STAGES ves| 38D sTAGES vES|4TH STAGES
POk PEHIOLES ADDED [ —] T le—{ BEEN CONSIDERED p&—] BEEN CONSIDERED |#— BEEN CONSIDERED
FoR VIl N ERED? WITH PRESENT WITHE PRESENT WITH PRESENT
18T STAGE? LOWER 2 STAGES? LOWER 3 STAGES?
P DOES TS N
1 STAGE CAN VEHIGLE
B3
EES S AT TG G L N GHT |—#] CALL PERF ATTAIN LOW CALL MISMAT
D DrAMETER EARTIf ORBIT?

[=—

HAS STORAGE
BEEN EXHAUSTED?

YES
GO
TO
500

CONSTRAINTS? )
1O
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NO
Ko
N LN
CAN VEHIGLE
K > KMAX Saiof HAS STORAGE | XES) ATTATH LOW-
EARTH ORBIT?
YES
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o
T0
500

TO-WEIGHT AND DIAMETER
CONSTRAINTS?

YES

CALL PERF

CAN VEHICLE

NO | ATTAIN LOW-

IND

N

EARTH CRBIT?

HAS STORAGE
BEEN EXHAUSTED?

YE3

DOES THIS
3-STAGE VEHICLE
MEET THRUST-TO-

LOQP ON
CLASS 3 STAGES

WEIGHT AND DIAMETER K=IMAX+1
CONSTRAINTS? LAMAX
NO

TO
600
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| WERE ANY VEXICLES | YES
INPUT IN CAPABL?

PN

AN

DOES VEHICLE KX
UNDER CONSIDERATION § NO

= VEHICLE INPUT IN

EE VEHICLE
DHCA’VE% Yg.}n%g ﬂ%{mss YES gAQVE 15T I'f'xmr:léx YEE | Na3
ETAGES SAME AB Ml

SAME AS INPUT VEHICLE?

CAPABL ? INPUT VEHICLE?
NO NO
YES RO
. KX =100
MX=NX-1

M=0 Nm2

N = NUMBER OF M =11IF 3 STAGES
STAGES M =2 [F 4 STAGES

CALL PERF
CALL PACK <

STORE MISSION CAPABILITY
VALUES FOR VEHICLE KX

IES | §AVE ALL MISSIONS

BEEN CONSIDERED?

NG

DETERMINE PAYLOAD

MISSION LOOP!

CAPARILITT WPL FOR
VEHICLE I AT AV
REQUIRED FOR MISSION £

[=1 NMS

LVINISTIA INILNOWLNS

STORE PERFORMANCE
DATA FOR PERF
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[

N

WAS VEHICLE WRITE
YES
ASSIGNED TO MISSION NAME, AV, PAYLOAD, RETURN PAYLOAD, LAUNCH
THIS MISSION ? YLAR, NUMBER OF LAUNCHES, STAGE COMPONENTS OF
VEHICLE ASSIGNED TO MISSION, LAUNCH SITE
NO
WRITE

MISSION NAME, AV, PAYLOAD, RETURN PAYLOAD,
LAUNCH YEAR NUMBER OF LAUNCHES, NO LAUNCH | YEAR COMBINATIONS
VEHICLL CAN ACCOMPLISH

HAVE ALL MISSION~

BEEN CONSIDERED?

NO

YES
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SUBROUTINE PACK
IDENTIFICATION

Subroutine PACK

Deck Name MOXO01PK

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

PURPOSE

This subroutine 1s used to pack an array of mteger or logical data into a smaller array
m a packed binary format.

METHOD

The unpacked {source) daia 1s treated as an array of unsigned integers. The integer
words are truncated on the left and only the N low order bits are retained. The N
low order bits are then placed sequentially, left adjusted, in a packed array word
until that word 1s filled. Packwng then continues mto the next word, etc., until the

source dala is exhausted,

Since a storage word contains 32 bits, a packed word may contain 32/N data 1tems.
Note that since only the N low order bils are retained, the largest integer 1tem that
will be represented correctly_ 1S ZN ~ N. For example, 1t N = 4, the packed items
will represent digits from 0 to 153. For a larger integer, the packed item will in

effect be the modulus of the source 1tem.

C-16



USAGE

This subroutine has three entry points. The three entries are PACK, UNPACK, and
ITEM. To pack data, the Foriraa call statement 1s

CALL PACK (L, M, I, N}

where

L is the name of the array containing the scurce data.
M 1s the name of the array containing the packed data.
I 1s the number of data ifems i L.

N 1g the number of low order bits to be retained.
The array L should be dimentioned I.
The array M should be dimentioned [{I—l)/[SZ/N] + 1
To unpack data, the Fortran call statement 1s
CALL UNPACK (L, M, I, N)
where the arguments are as listed above.

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

Packed data in the array M is unpacked and placed right adjusied in the array L.

(The unused high order part of the word is cleared.}

The third entry pownt to the routine may be used to recover a single 1iem from the packed

array M. If1s called by the Foriran statement
Jd = ITEM (M, I, N)
The Tth 1tem 1 the packed array M 1s returned to the calling program.

C-17
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ADDITIONAL INFORMATION

If [32/N] 1s not an ever integer, some low order hits 1 a packed word are wnused.
For example, if N =6 the word may contain 5 items and the lsst 2 bits are unused

The 6ih 1tem will then start at the beginning of the 2rd word.
This subroutine 15 also avairable for use on the 7094. Since the 7094 has 35 bits /word
rather than 32, the dala will be packed differently., This should not concern the user

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

PRECATUTION

Integers 1n the source data may be negative, However, if negative integers are used,
the results will be different on the 360 from that on the 7094 since negative 360 integers

are carried in complement form.
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WHRITE HAVE 50 POSSIDLE
No COUNT NUMBER OF
HAS THIS SOLUTION SOLUTIONS BEEN i e 20| tauncis REQUIRED EAR
POSILLE SOLUTION BEEN TESTED BEFORE? TESTED *',_?R =00 PER PAD PER YEAR EACEEDED FOR ANY
HE W TDS, T OPTIMUM DAD?
YES
ES YES
s |
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FHIS ABTGNMENT I3 OPTIMUM
‘ WRITE
FXTRA GOESS WERITE
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WRITE
I SOLUTION CoStT
AUGMENTED BY EXTRA NEW GUESS =
SOLUTION COST EXTIA = ALL
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ABSQCIATED WITH
TLIS SGLUTION

¥o
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WRITE

EXTRA PAD
COST = EXTRA

WERE ANY SUSTADNING
COSTS NEGLECTED IN
CHODZ?

WRITE CALL PACK EXTHA, « EXTRA + ANY COSTS NEGLEGTED
I C11002 BUT NECESSARY FOR THIS SOLUTION
EXTRA PAD + STORE MODIFIED
SMALL SUST VALVES OF LZ
CO4T = EXTIA

ISDAVa ANILOOYENS
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INIFIALIZE

ERR =0

13 REFERENCE |YES| wPL =
PAYLOAD »0? [—=] PREF

ITERATION
LOOP

WEIGHT OF VEHICLE

W = TOTAL LIFT-OFF

V = VDES
WPL =0
K=N

NO

vLO
VELOCITY LOSS [~ |BURN TIME

TB = TOTAL

COMPUTE AV }

COMPUTE WB
=W ~ WEIGHT OF

COMPUTE WPL
= PAYTOAD

IS THIS YES V=
e
THROUGH LOOP? WPL =0

50 TIMES

STAGE [ FUEL
i
D e ME [ HavE ALL sTAGES W = Wi - INERT e
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NO
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WRITE FOR EACH NUMD REFERENCE NUMB ER

QUANTITIES BRANCHED UPON
NUMD NUMBER, DS, SUST, TYPE OF COST, NYD, LLYD
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YES PAIR

DETERMINE THE MAXTMUM

| FCASIBLE NUMBER OF LAUNCHES
BY YEAR AND LAUNCH SITE FOR
EACH STAGE AND INTEGRATION

DETERMINE ACTUAL NUMBER OF
LAUNCHES BY YEAR AND LAUNCH
SITE FOR EACH STAGE AND INTEGRA-
TION PAIR BASED ON CPTIMUM
ASSIGNMENT FOUND IN CEBOOQZ

FOR EACH STAGE, I8
NUMBER OF LAUNCHES

BY YEAR AND LATUNCH NO

ADD INTTIAL PURCHASE PRICE

O REUSABLE UNITS TO DEVELOP- -

MCNT COST DS IT APPLICABLE

MAKE ADJUSTMENT TOR
BATCHING OVER NBY())
YEARS FOR EACH STAGE |

|

DCTERMINE NUMBER OT
HARDWARE UNITS REQUIRED
BY YEAR FOR ALL LAUNCH SITES

YES

DETERMINE VEHICLE RECURRING
COSTS BY YEAR AND LAUNCH SITE
BY SUMMING ALL ASSQCIATED
COMPONENT RECURRING COSTS
MODIFIED BY INPUT LEARNING
FACTOR

]

IFLAGL =1

RESTORE MAXIMIIM

SITE = NUMBER USED AS
INPUT TO LAST ITERATION?

YES

|

WRITE

THE OPTIMUM SOLUTION
HAS BEEN DETERMINED

|
IFLAGL =0

IS STAGT, USED

IN LAST SOLUTION? o

NO FEASIELE VALUE FOR

NUMBER OF HARDWARE
UNITS REQUIRED BY YEAR

WANDIS ENLLAOYINS
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Appendix D
PROGRAM LISTING

D1 "DESCRIPTION

A compile-and-save Fortran listing of each subroutine in the launch vehicle/mission
assignment program. 1s mcluded 1n this section. Storage requirements for each sub-
routine 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 1n Appendix B. Comment cards are hberally placed throughout the deck

so that new users may familiarize themselves with the logical function of each

subsection withm the program.

Subroutine PACK 1z written in 360 assembler language and 1s stored for general Né;SA

use. Therefore, its histing 1s provided in that language

Labeled common blocks were used for storage whenever possible to avoid long argument

lists for each subroutme.’

These blocks are found at the beginning of each listmg with a brief explanation con-

cerning the nature of the variables found m each block.

The block labeled SERACH stores variables only required in that subroutine so that
the same storage locations may be used for storing new variables in the next sub-
routimne. All other labeled common blocks contain variables used m several

subroutines.

The listings are presented 1n alphabetical order according to subroutine name for
easy reference.



D.2 COMPILE-AND-SAVE LISTING

The compile-and-gave listimg follows

, —
(BN 3] 054260 FORTRAN H \UATE 70 113715 08.52
COMPILER OPYIDNS — MAME= HAIN,0OPT=024LINECHT=4%;SOURCEsBCD4NOLIST 4 NODECK+LOAD yNOMAP +HOEDI Ty 104 NOXREF
15N 0002 SUSROUTENE AVATL
Cr ADD AVAILABILITY TO CAPABILLITY MATRIX
15N 0003 INTEGER*2 LETTyLYR,HIN,NONREC+LYD NPAD,VEH
C¢5STORAGE FDR MAINs DECISNy STGNUM, CAPABL, AVAIL:; AND CHDOZ
1SN 0004 COHHON/NONGINS NUMD, NSTG1HYRS rNFAH NCE e NP4 NV
Cy{STORAGE FOR MAIN, DECISH, STGHUM, CAPABL, AND AVAJL
ISN 0003 COMMON/VEHCLE/ NPADI24&0)+VEHL&,6D1 oNYP(Zr&O]
C{STORAGE FOR MAIN; STGNUM, CAPABLy AVAILsy AND CHOI
ISN 00404 COHMMBN/MISSON/ LETT(aSDhLYR(ZsB]nLTRISBIrTRLHl?SBhHINI250).NH
C,STORAGE FOR HAINs; DECISR, STGRUM, AND AVAIL
15N 0007 1CD%:§P:£ST2(;EI LSAT40)  SHRIAL) 2 STGUA0) o SUS{A0) 4 NYSLS0) s SUSLS(40,2]y
0y
C‘STDRAGE FOR HAIM, DEGISH, AVAIL, AHD CHOOZ
15K 0008 COMMON/DSCOST/ DSEL00)y SUST100) 4NYD(100] yLYD(100 NONREC{ 120y 20
CSTORAGE FOR MAIN, AVAIL, AND CHOOZ
ISH D009 COHHDN/CAPHAT/ WAM{4,250),NV2

C STORAGE FOR AVAIL ONLY

ISH 0010 ¢ COMMONSSCRAGH/ LIEL20),DUHHY(5005),VRIZ,120)
c **%ADD AVAILABILITY TO VEHICLE CAPABILITY MATRIXe#%
TSN 0011 ¢ D0 3942 1.aM
ISN 0012 KO = LYR{I)
ISN 0013 L = LETT(}
SN 0014 ' DO 35 [ = L,NV2
I5N 0015 . IFCITEMIVK(L,1)+Ls11.E9.0) GO TO 38
1SN 0017 ® 00 36 H = 1,20
ESH 0018 1F{RONREC(1,M).E0 O) GO 70 37
15N 0020 > KO = KONREC(I¢M)
1SN 0021 1F(RO.LT.H¥DINDIY 60 TO 38
ISN 0023 * ITFIKO 6T LYDINOIY GO TO 38
15N 0025 36 CONTINUE
ISH D026 * 37T LI = 1
1SN 0027 G0 T0 35
13N 002 €33 L) = 0
154 0029 35 CONTINUE
15H 0030 & CALL PACKILZ,VEM{1,J},HV2,1)
158 0031 39 CONTINUE
€ NH LESS THAN 136 FOR PRESENT FORHATS 1 E. ITER LE 3
ISN 0032 234 WRIVE {&,4000)
15N 0033 . DO 421 ITER = 1,3
1SN 0034 KNM = MINOATTER®45,hM)
15H 0035 s K= 1T (ITER = 11445
158 0036 285 WRITEL&4,4002) [LETT(J)4JeK,KNK)
1SN 0037 00 420 I1 » 1,KvZ
1SH 0038 I = I1 F MINOLO, ESIGNINY,NV=-T1}}
1SN 0039 IARNFHIL, 1)
1SH DD40 ' IN=YEWRE2eT)
15H 0041 1C=VER{3, 11
ISN D042 ID=YEHL4,11}
ISH 0043 DO 286 J = KyXRhM
1SN D044 LZ{JEI-K} o ITEMIVNHI14}eI14E}
15N 0045 236 CONY[MIE
15N 0048 IF {11 LE WV}
IHRITEL 6y 41003 1 STGU LAY+ STGLIBY o STGLICT STEEIDY o {LZEIEL=R) p JuK, KHH}
1SN 0048 ER [I1 ST NV}
INRITEL 65420311, STC (1A)STGIIBY +STGLICH STH1 10} 5 {LZIJE1=K] s JuK 4 XNH]
ISH 0050 420 CONTINUE
158 0051 TFINM LE KNM] RETURM
1SN 0053 IFLITER £Q 2} WRITE (6,4001)
1SN 0055 TF{ITER EQ 3} MRITE(6,4003)
1SN Q057 42} CONTINUE
15K 0058 RETURN
ISN 0059 4000 FORMAT [1H1.34X.51HV EH I CLE S H 1 S S 1T ON CAPABILI
1 T Y746Xe20H(1 = POSSIBEE, 0 = THPOSSIBLE)/1HD,43X,10(2H1 1y
2 1002H2 },1042H3 ),8(2H% }/18H VEHICLE / MISSION,9X+4{20HL 2 3 4
35 678 90 14981 23 & 5/7)
1SN 0060 4001 FORBAT(1HO/ 1HO,25%,4(2H4 1,0002H5 1,1603H6 11002HY ),10{2HE ),
1 2HZ /18H VEHICLE 7 MISSTON»9XySHO T B 9 044{20H1 2 3 4 5 &6 T B 9
20 N
ISN 0061 4002 FORMAT (1HD,TX,14HHISSEOH NUHBER, 41,4512}
1SN 0062 4003 FORMAT{IHO/ 1MO,25X,912H9 :,mlzmm.miznm.m:zmz:.stzmau
1 1BH VYEMICLE 7 MISSION, 9X,4(20H1 2 3 & 5 THEI0 N
2 SHl 2 3 4 5//)
1SN 0063 4100 FORMAT {1H y1291Xy4A%s 1K) 32HE 44512}
1SN 008 4103 FORMAT [1H $1271Xs%lA%y kX1 y2HY 44512)
ISK 0065 END
saxass END OF COHPILATION »snxsdax 3
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1P FaB~LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST+XREFyMAP:NCAL
IEW0DCO

3 1END4 51
1EHO4 61
JERO5Y

It

VARIASLE OPTIONS USED ~ SYZEw{])286976424576)

HAHELHDX02AVIR)
ITEH
PACK
FBCOH=

CONTROL SECTION
NAME

AVAIL

SCRACH

LOCATION REFERS TD SYHROL IN CONTROL SECTION

2F8
300
308
310
318
320

270
ENTRY ADDRESS
TOTAL LENGTH

IxeesHOX0ZAY

CROSS REFERENCE TABLE

ENTRY
ORIGIN EENGTH HAME LOCATIONR RAME  LOCATION HANE

00 700

700 1C
TFO 480
CAD AgD
1730 6E4
1E18 1838
3650 Fi%
45F8 S53FC

LOCATION REFERS TO SYMBOL

HONDIM NONDIH ZFC VEHGLE
HLSS0N HESSON 204 STAGE
0sCOos5T DSCOST 30c CAPHAT
SCRACH SCRACH 314 SCRACH
1TEM SUHRESOLVED 31C PACK
T6COH= $UNRESDLVED 268 SCRACH
CAPHAT CAPRAT
00

9F8

NOW REPLACED IN DATA SET

DIAGNOSTIC MESSAGE DIRECTORY

E

DEFAULT OPTICN(S) USED

LOCATION HAME

TH CONTROL SECTION

VEHCLE
STAGE
CAPHAT
SCRACH
SURRESOLVED
SCRACH

TEHO451 WARNING ~ SYHBOL PRINTED 15 AN UNAESOLVED EXTERMAL REFERENCE, KCAL WAS SPECIFIED.

Hin

15K

ISH
156

154
(£,
I3N
150
ISN
IsN
1SN

15N

0002

0003
0004

0005
[l 1]
o007
o008
000%
2010
LUITERN
ool2

05/360 FORTRAN H
COMPILER OPTIDNS — NAME=

c

n o o 0 o0

DATE 70 113715 09+23

SUBROUTINE CAPABL

INPUT YEHICLE INFORHATION AND CORPUTE CAPABILITY MATRIX
REAL [SP4LENT
INTEGER*2 LETT.LYR,MIN,VEH,RPAD,RHULT

STORAGE FOR MAIN, DECISHy STGNUHs CAPASLs AVAIL, aND CHDGZ

COHMON/RONDTH/ NUMD,NSTGyHYRS s NFAMGNCT NP+ NV

STORAGE FDR MATIM, DECISH, STGNUM, CAPARL. AKRD AVAIL

COMMON/VEHCLEZ HPADE24 60} VEHI4460) +NYPL£180)

STORACE FOR HAINy STCNUMs CAPADLs AVAEL, AND CHOOZ

COMMONZMTSSON/ LETT{250) ;LYR(2501+LTRI502 YRLMI2501 s HINI250) oK
STORAGE FOR WAIMy STGNUHy CHOOZs AND CAPABL
COMHON/VEHREC/! RECUR(6052042) ¢NHULT{60+5Q04 IFLAG

STORAGE FOR MAEN AND CAPABL

2

5T

T0

2

COMMON/MISREQS IVEHA{SO)»VLR{501sHPR{50}HPLSIS0)HRIG0) \NRR50)
1 RPLHIS01+RTRIP{50]

COMMONSVEHIN/ [V9KNV 3 §5oNMI5NOPT 4XODE (40} +KODEP {30} + IPyRPLOLSD}

GRAGE FOR CAPADL DNLY —~ SAVE FOR BATCHING
COMHOR/BATCHS NRPISO by
BLE601+B21601,B3 16014 BAI60YKOQEVI60)NVS (60}, HRVIED)

COMHDNISCRACHI LZIE0 )+ MZL50) s VW {2560) sHEH (44601 s NPARI2980)y
1 NSTU40)+THRT{4A00 »DIAMI40 4 TSLE40} LENT( &0) yHTFU{A0)+WTINIAD]),
2 ESPLADYWINT(3+ 800 KX NX HGHT (401 HF (AT WT (4] g TSPALAY 2 THUT (4],
3 PRTC&0), DUHHYI393T1,VHI2,120}

DO 281 J = 1,40

IEL{IV LT 0 AND.J.GT.KRV} GO YO 5004

TF{IV.LT 0 AND IS.LT.0} GO ¥D 27

EFLIV LT ©1 GO TO 15

READIS¢106) lNEHtloJl Imls4)2B1{J) ¢ D21 ¢BIIIY B4 LI} KODEV D)
1FIKOPFVISI EQ G} 60 T4 S002

D0 TOD 1 = 144
VEH{I4d) = NEHUT,J}

READ (57 1081NVSES) yHRV JT4NRF {J1 ¢ (NPAXETp 33y Tu1 4214 (NP IT5d) ¢ Iu142)
DO 701 § = 1.2

NPAD(1yJ) = HPAX{14d)

N0 26 1 = Lok

IFLVEHIT,J} EQ O} GO TO-27

D0 25 K = 14NSTG

IFIVEH{I+J) .RE.KDOELK}) (O TO 25

VEH{I4J] = K

GO TG 28

CONTIHUE

W

W

CLASSFIC/ TN |

.t
TRAYY '(
LOCATION

HAINyOPT=02, LINECHT =44, SOUPCE 4 BCDNOLIST + NODECK, LOADHOMAP s NOED1T 4 10, NOXREF

_u{;(jnzml

D-3
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1SN 0035
ISH 0087
1SH 008¢9
15H 0091
1SN 0093
ISN Q095

ISN 0140
TSN OL4&)

15N 0144

D~4

26
27

9009
9008
9007

2

-

22
255

23

25

8023

aozh
3020

€ NG

9019

2

o

t
28l
5002

t C
C Al

L4

L]

2004

5003
5005
%

106
104

110
111

CONTINUE

NV = § H
IF{IV.LT CG.AND IP.LT ©) GO 7O 9007

B0 9008 1 = 1,2

IF {NPADLL,J} E0.0J 60 10 008

D0 9009 K = J.NI

IF {NPADRL,J} H'E KODEPIK)! GO TO 9009
HPAD{LyJd) = K

G0 T0 9008

CONTINUE

CONTINUE

Cl = BL{J)

c2 = 8z}

€3 = B3(J}

C4 = BALJ}

DD 28 I=1,NHIS

NHULT{J41) = 1

LZtiy = 1

iF {TVEHA{l) EQ.0) GD TO 21

IF CIVEHALI) NE XDDEVI(J)} GO TO BO2%4
GO T{ ADZ0

VLX=VLRI11-25573

IFIVLX GE C4) 60 TO apz4

HPSEXP (CE-C2aVLX-C3/(Ca-VLX]Y

00 22 JJ = 1,4

IFIVEHIS5-JJsJd) EQ O] GD TO 22

LL = VEH{S~JJrJ)

IFIRPLMII) GE 1 O.AND RPLOLLL) LT..001) GO TO 8024
IFIRPLHK{T) & RPLOILL)Y LE ©DI} GO TO 23
GO T 255

CONTIRUE

IFCHTRIPIT).EQ 0) GO TOD 8024

IF{NP GE WPR{IN} G0 TO 24
NAULTLI. 1) = INTEHPR{TIIAP £ .99)
TF{HHULT{J+1} GT.NTRIP{I}) GO TQ BO24
G0 1O 24

IF NP LE.HPRII]) GO TO 802%

IF (NOPT NE 3) GO TO BO20

IF (NPLS{I).EQ 0} GO TO 8023

IF (NPLS(I) NE.NVS{J)} GO TO 8024

iF (MRR(1} GT.NRP(J}) GO TO 23024

IF (MR{I)} EQ D OR MRY{J) EQ.1} C©O TD 8020

Lzil) = 0 4

IFINP NEJD) MZUI} » LZLI)

IF(LZI1) Eo 0 G2 NP EQ 0] GO TO 28
TE = LTR = 1 OR 2 FOR REUSABLE COHPOMENTS NEED NOT BE ETR OR HTR
IF |LTRI{I) EQ.2) GO 70 9019

MZ{1) = 0

IF LIVEHA(I} EQ KODEVIJI)) GO TO 28

iF [NPADI1sd) EQ O) LZ{I) = O

GO TO 28

LIIl) =0

1F {IVEHAII) EQ.KOOEV{J1) GO TO 28

IF [NPAD{2,J0 EQ 0) MZ{l] » 0

CONT ENU

CALL PACKELZoVMIL,J) RHISH1)

IF IKP NE 01 CALL PACK (HZ;VH’H(I'JHNHIS'H

CONTTNUE

IF(NOPT NE 2) GO TO 5004

HRITEL 6,111}
ARDS MUST BE IN SAHE ORDER A5 INFUT STAGE CARDS
LL STAGES ROT TO BE USED IN MATCHING SCREEN HUST BE AT ERD OF DATA SET
00 30 [ = 14NSTG

READ(54109) JtNST(lloTHRT(H;DIAHIII'TSL(lhLENTIIhHTFU([h
1 WTINET}.ISPIT)

iF{J Eq 01 60 TO

HRIVE{6+112) I.NST(H;THRTIIthAHIlhTSL{Il.LENTlIhNTFUIIlvHTIN
11} ISPLL]

IFLd NE KODEHH 60 TO 5005

CONTI

CALL HATE

IF [NP EQ O) RETURH

B 5003 3 = 1NV

VHIL¢JEHY! = VHN(1,d)

VHI2,JENY) = YHH (243}

RETURN

WRITE(&+110)

RETURN

FORHAT {412,4E13.6418Xy[2)

FORHAT {3X2312,%13}

FORBAT {14/ 15,TF10 0)

FORHAT{2THOSTAGE CARDS IN WRONG GROER)

FORMAT{IH1,BH STG NST p9X.4H‘IHRT.9X|“|HD!AH;9X'4H TSL99Xe4HLENT 29Xy
1 AHHTFU, FX+ 4HWMTING 10X, 3H1SP/ /)

TR {

R IYTRIR ]

1


http:1412,4E13.6,18X.12
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15N G148 112 FORMATCIHO,214.7F13 2)
ISN 014 END
‘adksad END OF COKPILATION #zzeax

. FBB-LEVEL LINKAGE EDITOR OPTIONS SPECIFJED LIST,XREF¢MAP,NCAL
VARIABLE OPTIONS USED - SIZEx|126976,24576) DEFAULT OPTIONIS) USED
1EH0000 NAKE MOX02€P (R}
IEHD46L  MATE
IEW0461  PACK
"IEH0461  EXP
IIEWO46L  IBLOM=
CROSS REFERENCE TABLE
CONTROL SECTLON ENTRY
L1
HAME  ORIGIN LENGTH NAHE  LOCATION NAHE  LOCATION NAME  LOCATTON NAHE
CAPABL a0 B9G
NOHD IH B9A It
VEHCLE 888 480
H{SSON 1066 Ash
VEHREC 1AF8  3CE4
HISREQ 57F0 640
VERIN 5€30 1Fg
BATCH £928 780
SCRALH 6Thy  53FC
¥
LOCATION REFERS TO SYHBOL IN CONTROL SECTION LOCATION REFERS TO SYMSDL EW CONTROL SECTION
1ce ¥ nowoM HOND IM 1cc VEHCLE VEHCLE
100 HISSON MISSON 104 VEHREC VEHREL
108 VEHREC VEHREC ¢« 10C VEHREC VEHREE
1E0 HISREG MISREQ 1E4 VEHIN VEHIN
1E8 BATCH BATCH 1EC SCRACH SERACH
LFO SCRACH SCRACH 1F4% SCRACH SCRACH
1F8 HATE SUNRESOLVED . 1Ft PACK, SUNRESOLVED
200 EXP SUNRESTLVED L 206 IBCOH= SUNRESOLVED
118 SCRACH SCRACH 120 VEHIN VEHIN
128 »  SCRACH SCRACH 130 VEHIN VEHIN
ENTRY ACDRESS , 00 .
TOTAL LENGTH BBAS

®*e=NOX02CP  NOW REPLACED IN DATA SET

CLASLIFIC A Hha

1 1ac nm‘)dcﬂﬁﬂ

LECCATION



. .
Th v AU A
.
FORTRAMN IV G LEVEL 1, KHOD & CHOOZ DATE = 70113 15/09/56
0001 SURROUTENE CHODZ
[+ DETERHINE OPTIMUK VEHICLE TO MISSION ASSIGMMENT
0002 REAL NPERPD:NPUSED
0003 INTEGER*2 LETT|LYR'HIN.NUNREC;LYD.HDRE'NSAVE, ROUT ¢ KEEP: KPAD4VEH»
1 NPFAMy RPSTGy NP ENTL ¢ NPLRTU, RMULT
C STORAGE FOR HAIN, DECISN, STGNUM, CAPABL+ AYAIL: AND CHOOZ
Q004 COHHON/NONO M/ NUMD¢NST Gy HYRS+NFAHRHCIsHPsNY
0o05 COMMONSVEHCLE S NPADI2p6B!'VEH!4,601.NYPI2'6OJ
C STORAGE FOR MAINy DECISHs STGNUM, AVAIL: AND CHDOZ
0006 lCﬂL\:gNISTAGEn‘ LSA{40) ¢ SKRIG1) ¢ STE U400} o SUS[A0) +NYS{4A0) + SUSLS{#D+2)»
{40e4)
C STORAGE FOR HAIN, STGNUM, CAPABLs AVAIL, AND CHODZ
0C07 COHMON/MISSONS LETTI(250) LYR(250)+ LTRIS0)yYRLK(250) 4 HINI250) 4 NHy
C STORAGE FOR MAIN, DECISN, AVAILe AMD CHOOZ 1
[1:]1]:% COMHON/DSCOST/ DSC1001, SUSTIL00) HYDI100)LYD[100) ¢NONRECIL120,20)
C STORAGE FOR HMA1H. DECISN, AKD CHOOZ
0009 COMHON/PADS/ PFAMD{30,543 )4 PFAMS{30,5:3)¢NPFANI3D:5},
1 PSTGDI304E053):PSTGS{30, 10,3 )sHPSTGI30,20):PINTS{30,503)y
2 HPINTLI30,5),HPINTU{304+5) :PADI30}
C STORAGE FOR HAIN, STGNUM, CHOOZ: AND CAPABL
0010 COHMON/VEHREC/ RECUR(GDoZO.Z)|NHULT!50!50,|IFLAG
€ STORAGE FOR MAIN, AVAIL, AND CHODZ
0o1l COHMONSCAPHAT/ VNMI4,250)4NV2
€ STORAGE FOR MAIN AND CHOOZ
Qo112 COMHON/CHOOZE/S NEXTGUESS ;NPERPDIZ0)LP
C STORAGE FOR CHGOZ ONLY
0013 COMMDM/SCRACHS TDS{500) % 2{500),2{500) +HI500)4NSAVE(1G}s
1 NODE{5,500)4+LZ{10D),M21120},KEEP{100),COS5T[2,2501,WR{100]
C STORAGE FUR CHDDI AND PADCST
COLA CUOMHON/ SAVEPT/JMORELS0) 4KDUT{100) ; LOUT,EXTRASAVS 20}
€ STORAGE FOR CHODZ AND LBOUND
0015 COMMONZSAVELB/ XX K1 HXoHCOSToKeKZ
C THE FOLLGMING DATA STATEMENT-USED ON THE 340~ PLACES 1'S IN ALL LOCATIDNS
[+1+3.4. DATA I0NES /-1
€
onLyY IF{MYRS 6T 10) 60 TD 2
ools N Kl =1
oD19 KHEX = MYRS
Q020 GO To 3
anzl 2KI =2
0022 KNEX = (HYRS + 1}/2
023 3 CONTINUE
c
FORTRAN IV 6 LEVEL 1, KOD % CHODZ DATE = 70113 15/0%/56
[ b INITIALIZE FUNCTIONS Ll
0024 T NEXT=1
0025 NX=1
0026 KPNX = 10
aoz7 DO 16 1 = 1,5
a02s 16 HODE( I, 1}=]ONES
0029 D0 400 I = 1,50
0030 400 MORE(I} = O
8031 HRITE {6,205} N
c
[ Eit ] FIND Hil) = SUM OF COLUMN HINIMUMS OF FIRST CASE -k
00632 Hili=0 0
an33 H2{1) =0 Q
Q034 TOSi1) = 0 O
Q035 0 19 J=l4NH
Q036 T¥ = LYR{J)
0037 J% = LETE{N)
0038 ITR = LTR{JX)
0059 CALL UNPACKIMZyVNHILyJ) HVZ,1}
Q040 CO05T{1,J) = 1 QE30
0041 COST(2:)) = 1 QE3Q
0042 DD 18 IslsN¥2
0043 IF(MZ{I) EQ O} &D TD 18
0044 1 Il = 1T + MINDL{O, ISTGNINV,NV-I )]
0045 X = NHULT(I1,JX)
Q046 €X = YRLM{JI*RECURLILsIY,ITRI®X
00AT IFICXLCE.CDSTI25)) GO T
0048 IF{CX LT.COST{1,JJ} GO TO 176
0049 CASTI2,4) = X
0050 GO TO 18
0051 176 COST{24Jd) = COSTIL,J}
0052 COSTI(Lyd) = CX
0053 5 HENEJ) = 1
0054 18 CONTIhU
0655 IFICOSTELyJ} LT41 OE25) 6O TO 20
0056 YRLH{JIwD O
0057 COSTIL4d} = O O
0058 COSTIZ2:J) = O O
oos9 20 H2{l) = W2i1) + COSTi2,4.)
Q060 19 H{l} = Wil} + COSTIL1.0)
aosl IF{NUMD £0.01 RETURMN

D-6

c
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PRESET $MALL SUST COSTS TO ZERO SO ALGORITHHM IGNORES THEH
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FORTRAN TV 6 LEVEL 1y HOD 4 cHODZ DATE = 70113
t
0062 CALL unmexu.z.uoneu.n.Nuan.n
0083 IFUIFLAG GT.0) GO
0064 DD 21 T = 1,NUMD
0045 21 KOUTIT) = O
€ LDYT = NUMBER OF sUST COS1S GT 0 WHECH HAYE BEEN SET TO O
0046 , LuTao
0067 X = HYRS
0068 G v & 0/
0069 1FIGUESS-LT 1.0EB) 6 » GUESS/( 50 D#X)
0070 D0 27 T = 1,NUMD
007t 1F{SUSTIII.LT, CO1) 6O TO 27
0072 IFISUST{I1.GT.G} GO TO 27
o073 LOUT » 1OUT + 1
0074 IF{LOUT.GT zm GO TO 28
0075 KOUTII) = LOUT
0076 savsu.uu-n = SUSTLI)
0077 ' suUsTIII =00
o078 1Fmsm.ce..51 60 70 27
0079 LZ(I) = KNEX
0080 27 CONTINUE
0081 28 tFtLOlﬂ' 6T O} CALL PACKILZsNODEL1s1}eHUHDs4Y
o082 60 TO 2
0083 J22 IFH.DUT EG 0} D TO 29
0084 DO 23 [ = 1+NUHD
0085 LF{FOUT(1).EQ O OR DSI1) GE+ 5) GO TO 23
0086 LZ(I} = KNEX
ueT 23 CONTINY
ooas CALL PACK(LZsNOGE{Ly1} NUMD4A)
[
c #*%  PICK COST TO CONSIDER NEXT  #ke
ooae (29 RCOST = ¢
0090 HREY = 0
0091 FHAX = -1 DE35
0092 IF [KPHNX.NE.NX)
TCALL UNPACK {LZ,HODE(L WX NUHD4)
0093 30 DO 33 NIC = 14RUMD
0094 IFILZINIC) LT 15} GO To 35
0095 RREY = NKEY + 1
0096 IF [KPNX.EQ NX) GO 7O 300
0097 WRINIC) = o.o
0098 . DD 33 J= 1,M
0099 EFCYRLMAD] Eo 0 0) GO TO 33
B
FORTRAN IV G LEVEL 1, MOD & cHOOZ DATE = 70113
0100 CALL UNPACK {HZoVRMILsd) HV291)
0101 CHIN = 1 OE30
0102 KO » LYR{J)
0103 J% 8 LETT()
0104 ITR = LTR{JX)
0105 DD 32 1 = L.Nv2
0los IFtHZ(T} EO 0) GO TO 32
o107 D0 31 H = 1, 20
0108 IF(NONRECEI4M1.EQ 0) GO TO 315
o109 ND = NONREC{E+M)
0110 1F{ND EO NIC) 60 TO 32
0111 IF{KT#L2IND) LT K@) GO T0 32
o1 31 CUNTIRUE
0113 315 11 = 1 + MEINO[OsISIGNINY,NY-T})
s % = NHULT(11,dx)
0115 CX = YRLMIJ}SRECUREE1 KO, TTRY #X
olte IFICX LT CHIN) CHEN = CX
0117 32 CONTINUE
oile unwxc: = WRINIG) + CMIN
0119 33 CONTINY
0120 A00 PE = HR(NIC) - Wenxy
o1t IP{PF LT..001) GO TO 25
o122 301 IF{SUSTIMIC).GE..001) Df » DSINICI®D 5 + SUSTIHIC) + PF
1 =1 QE4/(SUSTI{NIC)#¥&)
0123 IFISUSTINICI.LT 00l) DF = O S#DSINIC) + k.0 + PF
0124 IF{SUSTINIC).LT..001 ANDLPF 6T 1 OEE0) OF = L.OB34
0125 IF{DF LE FMAX) GO TO 35
0126 FHAX = DF
0127 HCOST = HIC
0128 35 CONTINUE
0129 36 1FINCOST.NE.O] GO TO 295
c
0130 IF(NKEY.EQ.0} 6O TO 75
o131 00 37 T = 1,NUMD
0132 IF{LZEI)4EQ 15) LZ(1) = O
0133 37 CONTINUE
0134 CALL PACKILZoHODE(L+NX),NUHD 4}
0135 TFIZINA1LLTLGUESS) GUESS = Z(HX)
0136 HRITE{£,210} GUESS
0137 c0 TQ 75
c
E ALLOCATE SPACE FUR NEW NODES

!T cont |

PR

15709456

15/09/56
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http:IFILZ(I).EO
http:IF(NIEY.EO.O0
http:IFISUSTIHIC).LT
http:IFOSUST(NIC3.LT
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FORTRAN IV G LEVEL 1, MDD & CHDOZ DATE = 70113 15409456

0138 235 1F{5USTINCOST) GE 0011 Jed + [NYO(NLOST) - 11/K1
0139 IFISUSTINCOST) LT L001) J = XNEX ~ 1
0140 IFINEXT EQ.1) GO TO 4)
o141 00 40 I = 2,NEXT
0142 K o= NEXT + 2 = [
0143 TFI2[K) LE GUESS) GO TD 40
0144 Ja el
0145 IFLSUSTINCOSTI+GE »001) NSAVE{J) = K
0l4& TF(SUSTINCOST) LT 0011 NSAVE(L) = K
ota7 IFtJ EQ XNEX! GD TD &%
0148 40 CONTINYE
0149 41 IFLJ EO KNEX} GO TO &4
0150 J=d+t
0151 HEXT=NEXT+1
0152 IF(NEXT.EQ 500) GO TO 74
0153 IFISUST{HCOST} GE 00L) NSAVE(J) = NEXT
015% IFISUSTCNCOST) 4LT 0010 NSAVE()) = NEXT
0155 c GO TD 41
c *xx  BRANCH WITH VARYING YEARS OF SUSTATNING €OST  wes
0156 %4 DO 52 KxlylO
0157 IFISUSTINCOST} GE 001 AND K 1.1‘.1+:N1rnmcus‘n-1uxn GO TD 52
0158 KXzNSAVE{K}
0159 lFl«K-n-x;.LT.Lvnmcnan GO TO 45
0160 WiKx) = 1 OE30
o161 ZIKX) =20.0E30
0152 60 TG 509
0163 45 DD 46 §chse5
0164 46 NODE{I+KX)=NODEL I4HX)
0165 LZANCOST)aK~1
0164 IFIK EG 1 + (NYDINCOST}=11/X1)  LZINCDST) = ©
0167 CALL PACK{LZsMODE(I4+KX)¢NUKDy4)
c
o168 CALL LBOUND
c
0169 509 IF(SUSTINCOST).LT 00L) cn TD 53
0170 1IF{KI*K GE MYRS) GO TD 5
0171 52 CONTIHNUE
[+ #%%  BRANCH INCLUDING NCOST AND ALL SUSTAINJNG — PUT IN NODE NX  #%
0172 53 LI{NCOST) = ([LYDINCOST) + XI = 13/KL
0173 CALL PACK [LZyNODE{1yNX}yNUKO,%)
oLTs TEIMINX)GT.HIKX}= Q001 AND W2{NX)sGT W2LKX}~0 0001) K=50
0}75 IFIRHX) GT W(KX)-40D0L AND HZINX)eGT.l DEZ5eANDHZIKXI=HZ(HX}eLTs
FORTRAN 1V G LEVEL 14 MOD & CHOOZ DATE = 70113 15/09/56
1 1 CE2%) K=50
0176 KX = RX
0177 c KZ = LYD{NCOST}
o178 CALL LBOUND
c
c w++  TMPROVE GUESS 1F AT BOTTOM OF TREE  w#x
0178 IFINKEY.GT.11 GO TO 55
6180 GUESSL = GUESS
0181 = IF{ZUHX).LT.GUESS) GUESS = Z{NX)
6182 DO 51 Twl,KNEX
0183 IF{SUST(IRCOST} GE +00L.AND 1.LT.1+{NYD{RCOSTI-11/KI) GO TO 51
01B% K=NSAVE(I)
0185 IF{Z{K} LT GUESS) GUESS = Z{K)
0186 IE(SUSTINCOST).LT. 001} GO 7O 515
0187 51 CONTIRUE
0188 515 WRITE {4:210) GUESS
[4
[ PICK HEXT NODE FOR BRAHCHIRG AS THE ONE WITH LEAST LOWER BOUND Z
0189 55 KPNX = NX
o190 g = 1
0191 DO 59 §=24NEXT
0192 IF{ZINXIGYLZEIN) NX = I
0153 ,59 COATINUE
0194 IF{ZiHX)JLE GUESS) GO TO 29
0195 MRITE( 6202}
0196 CUESS « 0 0
0197 RETHRN
0198 T4 WMRITE! 6,203}
0199 RETURN
0200 T5 DO 80 J=1yNH
ozol FFLYRLHID) EQ.0 0) GO TO BD
0202 CALL UNPACKEHZoVHHILsJ)2NV241)
0203 CKIN=1 OE30
0204 KO = LYR{J)
0205 JX = LETTI
0206 ITR = LTREJIX}
0207 DD 78 I=d,KV2
0208 IFLHZLIILEG O) GO TD 78
0209 DO 7T K=1420
0z10 IF(HONREGI LK} ER4D} GO 70 775
0211 HO =NDNREC(I,X)

0212 IF{XI2LZ[NQ) LT.KO) 60 70 78


http:IF(MZ)I5.EO
http:IF(ZINXI.LE
http:F(SUST(NCOST).LT
http:IF(NKEY.GT.11
http:OE25.AND.W2IKX)-WZ(NX).LT
http:IFISUST(NCOST).LT
http:F(SUST(NCOST).LT
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VALU

[ — [
FORTRAN IV G LEVEL 1 HOD 4 CHODZ DATE = T0113
0zl3 TT CONTINUE

0214 775 11 = T + MINDIO+ISIGHIRV,NV-1)]

0215 X = NMULTII1,JX)

02l1s CX=YRLMUJI*RECURTTL s K0 TTRI*X

0217 IFICX GE CHIN) GO TO 78

0218 CHIN=CX

Q2k9 HIN(J) =1

b2zo 78 CONTINUE

0221 80 CONTINUE

0222 1FINP GT 0 OR LOUT GT.0} GO TO 354

0223 DHIN = Z{NX) = HWINX)

0224 HRITEL&r201) NX,W{NX}pOHIN,Z{NX)

0225 c RETURN

9226 354 CALL PADCST

9223 IF[Z(NX).LE.19.0E30) GO TC 320

0223 GUESS = GUESS1

0229 WRITE {6&,210) GUESS

0230 320 IF(EXTRA GE.9% 9) GO0 TO 55

0231 201 FORMAT [L1HO»13{2H*)417H S O L U T [ O N «1201H®I/JH +I3529Xy
1 3IF%.2,5X])

0232 202 FORMAT{14HIGUESS TOD LOM}

0233 Z03 FORMAT {1SH1EXCEEDED 500 MDGES)

0234 205 FORMAT I1H1,55HB R AN C H AND BOUND KNCD
1 E S$/58HONODE BRANCHED COST  YEARS RECURRING  NON=RECURRING
295XeSHTOTAL/13H HO. FROM¢5Xy12HND.  SUSTAIN,5Xy3{5HBOUKD »9X1/)

0235 210 FORMAT {12H MEW GUESS =y F12.:2) 3

0236 99 RETURN

0237 END

%
FORTRAN IV & LEVEL 1. HOD 4 CHOOZ DATE = 70113

TOTAL MEMORY REQUIREMENTS ODIB2E BYTES

1
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(RN il
- . 1
F88~LEVEL LINKAGE EDITOR OPYIONS SPECEIFIED LISTNCALyMAP
VARIABLE DPTIONS USED — STZE=[1269754245761} DEFAULT OPTIONIS) USED
1EX0000 NAKE HDXOZCHIR)
JEND461 EBCOMa
1EXQ461  UNPACK
1EW0461 PACK
IEHO48L  LBOUND
1EWD4 61 PADCST
1EWO451  MIND
HODULE Hay
CONTROL SECTIDN ENTRY
HAME ORIGIN LENGTH HAME  LOCATION NAHE LOGATION HAME  LOCATION HAME  LOCATION

CHGOOZ a0 1B83E

HONDIH lp4q 1C

VEHCLE 1860 4B0

STAGE 2010 ER

MISSON 2678 A90

DSCOST 3188 1838

PADS 49C0 378C

YEHREC 3150 3CF4

CAPMAT BE4a FA4

CHODZE CDFO BA

SCRACH CE® 53FC

SAVEPT 12278 184

SAVELS 12400 18

EHTRY ADDRESS 00

TOTAL LENGTH 12418

AE4:HOX02CH

HOW REPLACED TN DATA SET

TIAGHDSTIC MESSAGE DIRECTORY

IEWO486] WARNING - SYMBOL PRINTED IS AN UNRESOLVED EXTERNAL REFERENCE, MNCAL HAS SPECIFIED

{tin 0S/3560 FORTRAN H DATE 70 113/15.10.35
COMPILER DPTIONS ~ MAMEw MAIN,DPT20D?LINECNT c44 + SOURCE+BCDyNOLIST 4 NODECK y LDAD s NORAP 4 HOEDI Ty YDy HOXREF
ISN Q002 SUBRGUTINE DECTSH (HYFLAG)
~ SET Up DECISEQON COST CATEGORIES AND THEIR AVAILABILITY
ISN 0003 INTEGER*2 MONRECsLYD yNPAD:YEH NPFAMNPSTGsNPINTL,NPINTY
c STDRAGE FUR HAIN, DECISNy STGHUH, CAPABL, AVAIL; AND CHOOZ
15N 0004 OM/NONDIMS NURD'NSTG.HYRS,NFAH'NCI.NP nY
4 STORAGE FOR MATIN, DECISNs STGNUMy CAPARL, AND AVAIL
ISH 0005 COMMONSYEHCLE S NPADIZ.OO!|VEH(‘|.60).NYP|Z|!SOI
C STORAGE FOR MALN, DECISM, STGNUH, AND AVAIE
ISN 0006 COMHON/STAGE? LSA[40)SMR{41}4STGL40)2SUSLA0) yNYSTAD) s SUSLS{4D42},

1 NFS[404%)

€ STORAGE FOR HAIN, DECISNy AVAIL, AND CHODZ
15N 0007 CGMMON/DSCOST/ D5L1003,5USTI1001 ,NYDE{1G0),LYD{100) +NONRECT120+20)
€ STORAGE FOR MAIN, DECISNy AND STGRUM
ISH 0008 COMHON/ INT/ NFMLMDI,NFHUMDMOINT[’oDhSlNTMDhS!NTLSMo.zl
c STIJRM:E FOR HATN AND DECISH
15H 0009 CGHHON/FARILYS KODEF(30}FRNRI30)FHSUSIZD)  FHSLE130.2) FANT30)
15N o0ln COMMON/PABS/ PFAMDI30,5.3),PFAHS{30,5,3),NPFARI20,5

1 PSTGDI3D'l.0|3JvPSTGS[BOrlOo!)|NPSTGI30.10)oPINTS[BD.S.S]'
2 HNPENTL{20,51yNPINTUL30,5},PADIIO}
C STORAGE FOR DECISN ONLY
ISN o001l COMMONSSCRACHS HAT{100}+LYFII0)yRYF{I0) sHAF (30,3},
1 MATCU4043) yMAPF{3045)+MAPS (309101 +MAPIE30,5) yOUMHY 14045)
2 MAS(40:3}y YHI2+120)

[
c* ***5ET UP 05 C€OSTS FOR BRANCH AND BOUND PROCEDURE###
E CALCULATE AVAILABILITY GF EACH DECISIDN COGST

ISN G012 HUMD = O
TSH 0013 DD 3 T = 1+NSTG
ISN 0014 LSA(I) = HEND{LSAL1)4MYRS)
ISH 0015 HAS{E.1) = O
ISN 0046 JFISNR{IJLSUS{TI).LT. OL) GO TO 9024
1SH 0ols NUHD = KUHD & 1
§SM QD19 Ds {NUMD)=SNRIT)
ISH ¢020 SUST (NUBDIeSUSEIN
ISN 0021 HAT{NUMD) = |
15H 0022 HMAS(I+1} &« HUMD
€ NYD = FIRST YEAR COMPONENTS DEPENDENT ON DEV COST MUHD ARE AVAILABLE
1SN 0023 NYDEHUMD) = HYS(I)
L LYD = LAST YEAR COHPORENTS DEPENDENT ON DEV COST KUMD ARE AVAILABLE
15N 0024 LYDINUHD) = LSALI)
1SH 0025 9024 DO 90625 J = 1,2

¢

I_C.L ‘Z‘-if "'O‘i ;
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D-12

9030

%031

9032

901
<

9035

9036
9037

9039

S040
G041

04
9048

9045
9047

9043

9044

9042
<038

HAPFLT»d)
NYDL{HUMD)
LYDIKUHD }
CONTINUE
DO 5031} J
HapSiTsJ)

IF {PSTGDITyJel) E PSTGS{I+JsIT4LT +01 ) 60 TD 9031

=
o
=

HUHD
HYRS
MYRS

1,10

NUHD = NUMD & 1
DS{NUHD} = PSTGD(TIsdy1)
SUSTINUHD) = PSTGSIIsJdel)
-300 ~

HAT{NUND)
HAPST 140
RYDINUHDY
LYD{NUHD)
CONT IRUE

D) 903z J
MABI{E,J)

HNUHD
HKYRS
HYRS

1.5

IF (PINTSH-J'U
&l
DS{NUHD) = 0.0

SUSTHRUNG) = PlNTSl;.J'U

RUMD = NUM|

HAT{NUND) = -40
HAPT{[,J} = KUHD
NYD{NUMD)} = MYRS
LYDINUMB) = MYRS
CONTINUE

CONT INUE

LR ST

LT. «01) GO TO %032

LOMPUTE AVAILABILITY OF PAD COSTS
B0 9033 T = ),NV
D0 9033 J = 1,2
IF (NPADIJyT).EQ O) GO TO 9033
N = HPRO{J,1}

dJl =g &1

DO 9034 X = 144
1F (VEHiIKs1) €Q.0)1 GO TO 3033
L = VER{Ky11
IF (HAS{t,JE} EQ 0} GO 7O S035
H = HAS{L,I1
NYD(H) o HlNNN\‘ﬁthNYPIJ-IJ)
DD 9036 11 = 1,10
IF {NPSTGINs 111 NE.L} GO TO 9036

iF (MAPSIN;IL) EQ 0} GO TO 037

H = HAPS[H,IL)
NYD{M) = MINGIMYDIM)+NYP[J,1I))

GD 10 9037
CONTINUE

00 9038 1 = 1l+%
IF {NFS(L+T1} EQ.0) GO TG 903B
1)

KX = NFSIL

sl
IR {MAFIKX,J1} EQ.0) GD TO 9039
M = HAFIEXsd

\.

9d1)
NYD(M} = MINGIRYDIMY;HYPLJ4I1)
00 9040 (2 = 1,5
IF {NPFARIN,E2} NE KX) GO TO 9040

TF (HAPF{N+12}.EQ 0) GO TO 9041

H = HaPF{N;12)
RYD{H) = MINDINYDIM) 4NYPLJ, 1))

GO TO 9041
CONTINUE

iF K EQ.4) GO TO 9034

IF {VEHI(KL1sI) EQ Q) GO T4 9034

Ll = VEH{XE1l,1)
IF {HGI.EQ O} GO TO 9047

DO §D45 1X = 1,NC

1
IF {NFHLIIX}+NE KX) GO TO 9045
D0 9045 1Y = 1,

m

i
CONT INUE
GO TO 9045

{NFHULIX) EQ NEStL1.IYHGO TO 9048

1F (MAIC(IXyJ1).EQ O) GO TO 9045
H = BAIC(IXyJ1Y
NYDIH} = HINO{NYDEH} HYP{J+ 1))

CONTINUE

DO D42 13 = 1,5
IF (NPINTLIN+13).KE KX} GO TO 9042
DO 9043 14 = 144
IF INPINTUCN+13).EQ NFS{L1+I4)} GO TO S04%

CONT INUE
G0 TO 9042

IFIHAPIIH+I3) EQ O) GO TO 9042
H = HAPL{N,13)
BYDIH) = HINO{NYD{H1HYP{J,1}}

CONTINUE
CONTINUE

4

ERA)
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RS

Chyy b g

9025

w

€
C FIRST YR. FAMILY 15 AVAILs = 1ST YR. ANY STAGE IN THAT FAMILY 15 AVAIL

H24h
423

Q028

9027
01

[

€ PIRST YR. INT. COST I5 AVAIL. = 15T YR BOTH FAMS ARE AVAIL

9028

9029
50
61

HAS(T+JEL) = O

IF {SUSLS{1,J)eLT+.01) GO TO 9025
HUMD = HUKD & 1

DSIHUHDY = © O

SUST{NUMD} = SUSLS(isJ)

HMATINUMD) = T

LYD{RUMDY = LSA(1)

CDNTINUE

CONT ENUE

IF{NFAM EQ 0O} GO TD 601

CALCULATE FAMELY AVAILABILITY DATE

DO 422 11 = 1.HFAM

T = KODEELT1)

LYF{l} = O

HYF(L) » HYRS

00 423 J = 1,KSTG

DB 424 M5 = 1%

I = NFSLJ.MS1

IF{I.EQ 01 GO TO 423

RYFII) » MIND (RYFUI)4HYSLIT)
LYFLI) = HAXQILYE(I),LSALI))
CONTINUE

CONTINUE

DD & 11 = 1,NFAK

1 = XODEF(I11

HAFt1,1) = O
1FIFHER I IEFMSUS{TIL.LY .01 GO TGO S02&
HUMD = HUMD & 1

05 (HUHD) = FHARLI)

SUST (HUMDI=FMSUSI])
HATINUNDY = ~1

MAF(1+1) = NUHD

HYD{NUMD} = HYF(I)

LYDINEMDY = LYFLT)

DO 9027 J = 1,2

MAF(14JC1) = D

IF {FHSLS({+J) LT. O1) GD TO 9027
NUHD = HUMD & 1

DSINUKDY = 0 @

SUST(KUMD) = FHSLS(Ts3}

HMAT{HNUMD) » -1

HAF[T4J51) = NUHD

HYD(KUMD) = HYRS

LYD{RUKD) = LYF(T}

CONTINUE

CONTINUE

IFINC] EQ.0) GO TO 61

0D &0 F x 1,NCY

JF = NFHLEI)

KF = NFHU[I}

BAIC(I¢1) = O ¥
iFIDINT{I}LSINTEED.LT, O2) GO TO 9028
KUMD = NUMD & 1

0S5 (KRUMD) = DINT{1)

SUST (KUMDIwS{NTLE)

HATINUMD) = —-100 I

MAICKI+1) = KUMD

HYDINUHD) » HAXOINYFLJF)+NYF{KF})
LYDI(NUHD} = HINOILYF{JF} LYFI{KF})
DO 5029 J = 1,2
MAIC{1+J51) = O
IF [SINTLS{I+J).1Ts 01} GO TO 5022

NUMD » RUMD & 1

D3 INUHDY = 0.0

SUSTINURD) = SINTLS(I,J}

HAT{NUMD} = =100 - I

HAILIT,JG1) = NUMD

NYD{NUHD] = WYRS

LYD(NUHD) = HINO[LYFLIF)(LYFIKF}}

CONTINUE

CONTINUE

IF (NP EQ.O0) GO TO 5010

00 901l 1 = 1,KWP

00 9030 J = 1,5

HAPF{IsJ} = O

IF{PFAMDIT+J+1) E PFAMSEI+250) LT .01) 60 TO %030
NUHD s HUHMD & L

DS{NUHD) = PFAHDLI,J,1)

SUSTIHUKD) = PEAMStT+J41}

MAT(NuMD) = -200 ~ I

¢

t
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ISN 0220
IS4 022}

1SN D222
1SN 6223

15N 0225
154 02256

1SN 0227
I15N 0228

i

9034 CONTINUE
9033 CONTINUE

[+
9018 CALL MATCHIMYFLAG)

c
c

IFIHYFLAG EQ.1) RETURN
CALL PRIRT
HYFLAG = O

RETURN
ERD

*xnkre END OF COMPILATION sdsaex

F$B-LEVEL 1.INKAGE ED1TDR OPTIONS SFECIFIED LISTeXREF+MAP(NCAL
VARIABLE OPTJONS USED - STIE=(126976,24578)

1EWQO00 MAHME MOXD2DLER)

IENOSGL  MATCH

1EMO&61  PRINT

CONTRDL SECT
NAME OR

DECISH
ROKD K
YEHCLE
STAGE

DSCOST

TON
1GIN

o0
1198
1188
1668
1bso

DEFAULT OPTION{S) USED

CROSS REFERENCE TABLE

ENTRY
LENGTH NAME  LOCATION

LOCATION REFERS TD SYHS8OL 1IN CONTROE SECTION

110
118
120
128
130
138

140
ENTRY ADDRESS
TOTAL LERGTH

ixeeeHOX02DC

NONDIH NONDIH
STAGE STAGE
INT INY
PADS PADS
PADS PADS
SCRACH SCRACH
PRINT SUNRESOLVED
o0

ClAl

NOM REPLACED IN DATA SET

DIAGNDSTIC MESSAGE DIRECTORY

NAME  LOCATION

NAHE

LOCATION REFERS To SYMBOL

114

VEHCLE
DSCDST
FAMILY
PRDS
SCRACH
HATCH

LOCATION NAME

IN CONTROL SECTION

YEHCLE
DSCOST
FAMILY
PADS
SCRACH
$UNRESOLVED

TEW04 6] WARNING = SYMBOL PRINYED J$ AN UMRESOLVED EXTERMAL REFEREMCE, NCAL MWAS SPECIFtEP
-

LocaTron
'

>
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{171

158

ISH
ISN

ISN
ISH

ISN

15N
15N
I5M
ISH

y H A i}
5
ALENS y THE TR PR i u
057360 FORTRAN H - DATE 70 1}3F15 12 04

COMPILER OPTIONS ~ NAMEz MAIN,OPTe02,| INECKRT=44,SDURCEBCOYNOLIS Ty NUDECK y LOADNOMAPKOEDE T4 1T KOXREF

o002 SUBROUTENE LBOUND
C CALCULATE LOWER BOUND PERALTY FUNCTION

0003 REAL NPERED

0004 INTEGER®2 LETT,LYRHINHNONREC) LD, NSAVE yKEEP (NHULT
€ STORAGE FOR CHODOZ AND LBOUNO

0005 COMADN/ SAVELB/ KXpK I HX,NCOSTsKsRZ

0006 COMHON/NONDIM/ NUMD, HSTG s HYRSsNFAMHE T NPy NV

0007 COMMONZHISSONS LETT (2501, LYR (2501 ,LTRISN) yYRLM[2501 ,MINI250),NH

0008 COHMON/DSCOST/ 0501003 ,SUST (100} NYDEI00 N LYD{1001,NONREC | 1204 20)
€ STORAGE FOR MAIN, STGNUM, CHOOZs AND CAPABL

0009 CUMMCN/VEHREC, RECUR (600420421 NHULT 60,503+ IFLAG

QoLo COMMDM/CAPHAT, YNHLEA, 2500 (NV2

0011 COMMOM/CHODZE/ NEXT, GUESS [NPERFDE3D}4LP

o012 COMMON/SCRACH/ TOS(500) ,H2{500]+2(500!,WE500) (NSAVE(10]4

1 NODEtS,50014L24100)+H241201,KEEPL100},L0ST(2,250) WR1100}

4

6013 " fF X EOQ 503 GO TO 54
4 *xeFIND NEW RECURRING LOWER BOUND®#+

w015 49 W(KX)I®0.

o016 HZ(KX) = 0.0

0017 DO 50 J=1yKK .

0018 1FIYRLH{JS) EQ 0.0 0 TO 50

ozo LALL UNPACKIMZ oWNHEY pJ) NV2o 12

021 . COSTilsd) = 1 OE3D

0022 COSTI2s] = L.DE30

0023 KO = LYRIJ}

0024 Jx « LETT(J)

0025 ITR » LYRIJX)

0026 DO 4B I=1,MV2

0g27 TF(MZI1) EQ.D) GO TO 48

0029 DO 47 Raly20

0030 IF{NONREC(I4H) EQ O} GO TO 475

0032 NO = NONREC{1,H)

003 IF(KI*LZIND] LT KO ) GO TO 48

0035 47 CONTINUE

0036 475 11 = T 6 HINO(O, LSIGN NV HV-1}}

0037 % = NHULT(L1, X}

0n3a CXaYRLMLJI#RECURN §1 oKDy ETRI#X

0039 TFICX CF COST{Z,J1) GO TO 4R

0041 IFICKLTCO3Tt14 ) GO TD 43

0043 cusnz..n = Gx

004% 60 TO &

0045 43 COSTH2:d) = COSTLLpd)

0046 COSTiLed) = CX

0047 Hifigd) = 1

0048 43 CONTINUE

a0he W{KX) R IKXIZEDST Ly d}

0050 HZIKX} = WZIKX] & COSTIZ4d7

0051 50 COWTINUE

0052 IF(KX EQ NX) 6O TO 510

0054 KZ = KI*LZINCOST}

0055 FRIMIXX) . LT.1.06200 GO TO 508

0057 160 =00

2058 G0 70 33

0059 508 1F{KZ EO 0) GO TG 510

0061 KY = NSAVE{X-11

0062 %12 TFIMIKX} 6T WIKYI— COO1.AND.WZIKXD GT.M2EXY)- 00011 GO TO 38

a0 & IEMH{KX) GV, WEKYI~ 0001 AKD M2{KX} GT 1 OE25.2ND W2IKYI=HZIKX} LTs

1 1 0E25} GO 70 38

[
c CALCULATE LOWER BOUND WSING PEMALTY FUNCTION BASED OW YEHICLES

0066 516 DO 350 MIC = 1,HUHD

0067 KEEPINIC) = 1

0068 TFILZINTC} LT.15) REEPINICI = D

o070 350 CONTINUE

00T1 355 T60 = 0 0

0072 V=0

0973 TG * 0.0

0074 354 D@ 351 1X » 1,NV2

0075 [EIEX-EQ.IV] GO TO 351

voT? VG0 T 0.0

0078 330 DO 90 J = 14Nl

0079 IF{YRLM L) EO 0 0} 60 To 90

Qool IFLMINGJ) EO IX)] ©0 TO 91

0083 90 CONTIKUE

0084 6D 70 351

0085 91 PF =00

0088 KTV = 0

oDpa7? N0 341 H w1,

noas :qunnecux.m EQ 0) GO YO 3415

0090 NO = NONREC{IXyH)

0091 IF{REEPINO) EQ.0) GO 7O 341

0093 VGO * VGO EDS(NO) £ FLOAT(RII*5USTIND}

0094 KIv = 1

[ LL ”r’!{'!‘.,l-h’:: ]

il


http:IFINONREC(I]IX).EO
http:IFIIX.EO.IV
http:MAINPOPT.02

1SN

15N
ISN

i5N
ISH
1SN

0095
Q094
ooas
0099
0101

o102
oLQ3
0104
[T
0107
oLGa
9109
il

0112
0113
Olls
0lls
o117
LIBE:]
ol
0120
o121
o123

o125
o127

o0izse
o129

0131
or3z
al33

341
3415

33

=

35

-

352
353
37
3

54

So7

204

CONTINUE

IF(KTV €9 0} GO TO 351

DO 331J% 1,RH

TECYRLMIIY LT 0 001 DR MIN(J) NELIX) GO 70 331

PF = PF L COSY(2401 = COST(),3!

CONTINUE

VGD = AMIN] (VGO,PF}

1F{YGD LT.TG) GO T0 351

IV = IX

T6 = V60

CONVINUE

IFITG.LT GUESS* 01) GO TO 37

160 = TG & T60

T =00

DO 352 M = 1,20

IFINONREG(IV,HILEQ.0) GO TO 263

NG = NONRECLIVyH)

KEEPIND} = O

CONT INUE

60 TD 354

TG0 = TGO & TG

iFIK2.60.0% TDS(KX) = TDSINX)

IFIKZ GT 0.AND KXJHE NX} TDSIKX) = TS INX]
1 & DSINCOST) & FLOAT](K~1)#KI=NYD{NCOSTIE11%5UST(NCOST)
IF [KX.EQ NX) TDSINX} = TOSINX) &
1 DSNCOSTY & FLOAT(LYDINCOST)=AYO(NCOST)E11*SUSTINCDST)
DHIN = TGO & TOS(KX}

ZEEX) = DHIN & HiXX)
IFILP.GT 0}
IHRITE[5+204) XX4NX+NCDST sXZ4HIKXD 4 DHIN, ZIKX)

RETURN
FORMAT [EH 44113,5X}43(F9 245X}
ERD

END OF COMPILATION »mssea

FBB-LEYEL LINKAGE EDITOR OPTIONS SPECIFIED LIST+XREFsMAP,NCAL

IENDOQ!
IEND46

VARIABLE O
[ NAME DX
1 1BCOM=

IEWD461  UNPACK

CONTROL SECTION
NAME

LBOW

ND

SAVELE

NOND
HISS
nsCOo:
VEHR
CAPH
CHOO

IH
OH
ST
EC
AT
i3

SCRACH

LOCATION REFERS TO SYMBOL TN CONTROL SECTION

150
158
140
148
170
178
180

6C

ORIGIN L
21

ENTRY ADDRESS
TOTAL LENGTH CE

=x3MO

X9ZLB

HOW REP

PTIONS USED - SIZEx(126976,245T6)
0ZLB{R}

DEFAULT OPTIDNIS! USED

CROSS REFERENCE TABLE

ENTRY
ENGTH HAME LOCATIOH NAME LOCATION NAME  LOCATIOKR NAKE

LGCATION REFERS TO SYHSOL IW CONTROL SECTION

SAYELB SAVELR 154 NOHDIH HONDIH
HIS50N M1SSON 15¢ DSCOST DSCOST
VEHREL VEHREC 164 VEHREC VEHREC
VEHREC YEHREC 150 CAPHAT CAPHAT
CHODZE CHODZE 174 SCRACH SCRACH
SCRACH SCRACH 17C SCRACH SCRACH
1BCOH= SUNRESOLVED 184 UNPACK SURRESOLVED
SCRACH SCRACH 9% CAPHAT CAPMAT
o0

T8

LACED 1IN DATA SET

DTAGNDSTIC MESSAGE DIRECTORY

LOCATION

D-15


http:IF(LP.GT
http:IFITO.LT

FORTRAN 1¥ G LEVEL 1, MOD 4 RAIN DATE = 70113 15/13/01

(13
0009
oole

0011
ool1z
0p13
0014

0015
11X

FORTRAN IV G

0017
aotra
0ol9
aozo
op21

C THIS PROGRAH GEMERATES THE LEAST COST ASSIGRMENT OF LAUNCH

YEHICLES TQ SPACE MESSIONS A BRANCH AND BOUND TECHMIQUE 15 USED

T0 REDUCE THE COMBIMATORIAL COMPLEXITY OF THE PROBLEM SEVERAL BRANCHES
ARE CREATED AT EACH NHODE OHE DF THE BRANCHES EXCLUDES THE HEXT
COST AND THE OTHERS ASSUHE EXPENDITURE OF A NON=RECURRING COST
HITH 1=2 YEARS OF SUSTANING COST ADDED AT EACH NODE

PENALTY FUNCTIONS ARE USED TQ SHARPEMN THE LOWER BOUND

KODEFIED PENALTY FUNCYTON 1N LOMER BOUND BASED ON YEHICLE INFDRMATION
€ sxwwTHIS VERSION USES RATE EFFECTS Id RECURRING COSTS*###

ConensTH[S VERSION INCORPUORATES PAD COSTS®huws

c

c

SO0 nao

DOUBLE PRECESION MISHAH

REAL NPERPD

INTEGER*2 LETT,LYR.HIN,MONREC,LYD+NPAD, VEH, NPFAH,NPSTG,NPENTL,

1 NPINTUHBULT
STORAGE FOR MAIN, DECISN, STGHUH, CAPABLy AVARLy AND CHOOZ

COHHON/NOHDINZ RUMD pHSTGyMYRS yHFAHHC I yHP e RY

COMRON/VEHCLES RPAD(2:60) +VERI4;60]1+NYP {24601
STORAGE FOR BAIN, STGHUM, CAPABL, AVAIL, AND CHOQZ

COMKON/HISSONs LEYT(2500,LYR{250},LTRLS0).YRLH{25D) ,HTINI250) N4
STORAGE FOR MA[N, DECESNy STGNUM. AVAIL: AND CHOOZ

COHMUN/STAGES 1LSAL40) ySNRESE}4STG (400 SUSTADN,NYS{40},SUSLSIRD, 2],

1 HNF514044)
STORAGE FOR MHAIN, DECISH, AVAIL, AND CHOOZ

COMMON/DSCOST/ B5S{100) vSUS'f(lOOl $HYDE100 b4 LYDEL00) yNORREC (120,20}
STORAGE FOR HATN, DECISH, AHD ST

COMHON/ INT? HFHI..MO)|NFHU(¢-DIleNTHOlvSIHTUrOloS[NTLSUrD'Z’
STORAGE FOR MAIN, DECISN: AND CHO

CORMONSPADS/ PFAHDCBO-S-BIrPFlH5(30|5|33pNPFA}H30-5lr

1 PSTGD{30,1093)+PSTG5{30+ 10,3} 4NPSTG{A0,101,PINTS(30,5+3),

2 NPINTLI30,5)4HPLINTUL30,5),PAD{3OY

STORAGE FOR MAINHs STGHUM» CHOOZ, AND CAPAOL

COMMON/VENREC/ RECURIS0+20421,NMULTI60450) +EFLAG

STORAGE FOR MAIN AND 5TGHUH AND REUSE

COMMON/REUSBL /7 NULS0),UPPE50)
STORAGE FOR MAINy, AVAILs AND CHODZ

COMHON/CAPHAT/ VNHM 14,2501, hv2
STORMGE FUR MA[N AND UEGISH

COMHON/FAMILY 7 KUDEF‘IBD}-FHNRIBO);FHSUSIBD)|FHSLS(30;2),FAH(30'
STDRM{E FOR MALH AND-STGNUH

~COMHON/ THTREC/ RINTI40)+PLCINTIAO)

COMMON/STGREC/ HAY(40 ), HODE (4043 )9 SR{40+3)+PLLL4043 )2 PON(3)y

o

o o

[ I T ]

[ N I R » B 4 ]

.

LEVEL 1, HOD & MAIN DATE = TO113 15/13/01

1 SRJU3,3}
C STORAGE FOR HAIN AND CAPABL
> COMMON/MISREQ/ IVEHA[SO):VLR{50} WPRIS0I4NPLS (50} ,HRISD] +NRR{S5D]+
1 RPLH{50) yNTREP{50)
COMMON/VEHIN/ 1V yKHVy IS NHISHDPTKODELAD) +KODEP (30} ¢ EP+RPLOIS0}
€ STORAGE FOR HMAIN AND {HODI
COMMON/CHOOZE/ NEXTTUESS yNPERPDI3OI.LP
€ STORAGE FOR MAIMN AND OUTPUT
COMHON/ SAVEOP/HISHAME S0 IBY
C STORAGE FOR MAIN ONLY
COMMDN/SCRACH/ MISN{50+20) +KVEH{501PB{50) +HZ (501 +KODEMLISOY,
§ LZI201,NPSTA(30+101eNPINXL{20+5FNPINXULID,5) NPFAR{Z0,5)y
1 PLRIS0),PLS{50}2PLD{S0) +PLHDISO) +DUHHY{Z965),VH{24120]

DATA BLANK/LH /
SHNR(41) = BLANK

11 N5%6 = ©

NFAK = O

HCT = 0

NP = 0

RIS = 0

hiv=0

+ IFLAG = O

READ(S,160) NOPTyMYRS 1 1BY sGUESS 1P s IS+ IFKy ETsINs IVsLP

IF {NYRS.EQ 0} GO T0 BO&

WRITE {6r10%}

IFIIS LT 0] GO TQ 12 -
HRITE[6,213) \
LX = 0

00 BODG T = 1441

READIS, 1011  KODE{E1STG 1)y (SRELyS) rd=1s3)4 LPLCU T, d)pd=143]y
1 SHRUI),SUSUTDSNYST] ) LSACT) (NBY T2 INFSEN 1 0) g d=]rdty
2 IMODE(Iyd1s 4 = 143)

IFIXODE(T} O 01 0 10 12

C INPUT NUII} = =2 JF WANT PROGRAM TD CALCULATE ESTIMATE FOR WU

READ (5,90217 LSUSLS{13J)4du1,2),NUTT),UPPLI},RPLOLT]

NS5TG = H5TG + 1

WRITE §6,8001) STGUI) o [SRIT5J15PLEIT, 00 404153 0,5NRITN,5USITY,
1 NYSC11,LSATTI 4 INESTTd)y duleh) HBY (T}

DD 8002 4 = 1,3

1€ HODE(1,4).£0.0} G0 TO 5002

X =

-

L

CLY o mte sy

4

£

— bt

i


http:010D.LYD01001,NONREC(120.20
http:LSA(401,SNRIC4),STG140).SUS(401,NYSI4ObSUSLS(&O.21
http:NPAD(2,O),VEH(4.AOINYP(2.60

FORTRAN IV G LEVEL

004&
Q04T
0048
0049
0050
0051
qos2
0053
Q054
Q055
anse
8057
0058
0ose
0060
0p6l
0062
0063

0064
Q085

acoz2

8000
12

13
14

1715
171e

70

=3

70

-

FORTRAN IV G LEVEL

ooeg
0089
0090
0091
0092
0093
0094

9023
9022
5009

1y NOD 4 BAIN DATE = 70113 15/13/01

HODEII,+d} = LX

READIS,80031 (SRJILLX4K)y K = 1.3}, POJILX)

WRITEL 658004) JoPOIILX) ySRITLXE) o POJLLX) 2 {SRIILX K} s Km2e3)
CONTINUE

IF(RPLOII) GT 0061) WRITE(6+8005) UPP{I)

CONT [N

IFLIFH LT 0} 60 TO 14

HRITE{ 6,214)

00 13 J = 1,30

READ{S,102) ToFAMLT) ¢FMNRILIY4FHSUSET N o IFHSLS{EsKTo4Ku1,2)
IF(1 EQ O} ©O TO 14

HEAN = NEAW + 1

KODEF[J] = I

WRITE[ 642141 IKODER( Y, FAH[!).FHNR[I);FHSUSII)

IF(II L7 0) GO TO 1716

HRITE[&,215)

00 1715 1 = 1,40

READ[S5,103) RFKLLTVyNFHULII4RINT[E)4PLCINTCTN+DINTIE) 4 SINTI1 Y,
L (SINFLS{IsJ)+s =142}

IFLNFHLIT) EQ.0) 6D TO 1716

NCI » NLI + 1

J=REMLITY

K=NFHU(1)

HRETE(6+216) FAHLJYyFAMIRI +RINTII14PECINT{I)+DINTILI)+SINTI{T}
IE (If LT.0) GD TO 9002

HRITE {&,9003)

00 9004 1 = 1,30

READ (5:5005) KOOEP(1),PAD(I)sNPERPDIT}

IF (KODEPLIJ.EQ 0O) GO TG 9002

HRITE (6,9006) KODEP(I}+PADEI)«NPERPDIT)

NP = NP + 1

READIS,5000) (HPSTX (T +d) o APSTGDIT ¢ J s X I +PSTCSETo )y K] s Kuly3 )y dnl,s 10}
DO 700 J = 1410

NPSTGL1,d) = NPSTXII.J)

READ{545000) INPFAX{T+J] 4 {PFAHD( T+ dsR)PFAHS(T s Jo K} s Kul 3}y J=1,5)
READ{S525002) (HPINAL (T+JFNPINXUL X+ J} o (PINTSUEpd oK) 1Kl s3] 4.J%1,5)
DO 701 J = 1,5

NPFAR[Tvd)1 o NPFAX(TsJ)

NPINTLEI.J) = NPINXL{I,J)

NPINTU{143) = NPTHXULI,J1

00 9022 J » 1410

IF INPSTG1E,J}.EQ O) GO 10 5009

00 9023 L = 1.H57G

1, HKOD 4 HAIN DATE = 70113 15/13/01

IF (NPSTGI{EsJ).HE KBDE(L]) GO TO 9023

HPSTGIT,d} = L

HRITEI6:5003) SYGILY» (PSTGDLE4J+K19PSTGS{I+J4K),Kal,3)
GO T0 9022

CONTINUE

CONTINUE

DD 5006 J a 1.5

1F (NPFAMI1.+J} EQ O GO TO 5007

L = NPFAM{L4d

]
5006 HWRITE(5:5004) FAMELY+[PFARD (R dsK ) PFAMS By d oK) oKuly3)

5007

5008
G4
9002
1719

1mn7T

1718
20

00 5008 J = £,5

IF [HPIHTLII.J} EQ.O} 6D TO 9004

L » MPINTL(I.J)

LX = NPINTUIT+J)

HRITE! &, 50050 FAMIL} s FAHILX) o iPINTS (1o dsKigk = 1,3)
CONT1NUE

CONT IRUE

IF1IH LT 0) 60 T0 20

D0 1719 I=1+HYRS

LZ{I)=T8Y+I-1 -

WRITEL&217) {LZLI)+121,KYRS)

00 1718 1=1,50

READIS 105} KODEMIT}yMISNAR{I]4PBAT} s VERII) (RPLHIT}MPREET,
1 HTRIP{I)e (HISN{L,J)sJuleHYRS)
IF{KODER{[}.EQ O} GD TO 20

NHIS = KHIS + 1

READ [5,107) PLREE}+PLSEIISPLDIT],
1 PLHDIT)+NPLS{I)sHRITTyLTRIT },HRRITY4 IVEEALT)
HWRITEL&¢219) ToMISHAMIIN.VLREI)MPRIT}PBET}+LTRED D
1 {HISH{1+J0,0m1,MYRS)

IF{IS LT.0) HSTG = KNSTE

IF{IFH LT.0) MFAM = KNFiM

IFt51 LT 0) WCI = KNCI

IF LIP LT 0} NP=KNP

IFLIH Lr.n: HH15 = nmms

1FIIH.LT 0 60 YO 300

“‘SET UP HISSION HATRIX BY YEARM#®

KH = 0

DO & F x LihALS

DD 4 J=14HYRS

IFIRISNIT,J1.EQ 0) GO TO 4

NH = KM + 1

YRLMENMI= FLOATIMISNII,J)) * PBII)

Llnii!‘!;)r T!‘.}:: i

i

Totptsinedsys


http:IFIMISN(IJ).EQ
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f FILE Srditeg

FORTRAN IV ¢
027
f128
oze
0130

131
0132

o133
0134

oL3s
0136

0137
0138

0139

FORTRAN IV G
0144
0145
Q146
0147
0148
0149
0150
o151
o152

01563

0154
o155
Ul56
o157
olse
o159

016D
0161
0162

D-18

I N R LS T

LEVEL 1, HOD 4 HAIH NATE = 70113 16713701

LETT(NMIx 1
LYRINH) = J
CONTINUE

-

Apd0 CALL CAPARL

16 WRITE{ 6420010 NSTGeRVyNFAMSNCE NP yNMISy YRS IBYGUESS +NOPT
NV2Z = 2 = Ny

CALL DECISN [MYFLAG]
1F [MYFLAG EQ.1) 60 TO 1

[z}

«  TFIGUESS 6T.1.0} GO TD 3005
60 TD 3004
THE FOLLOWING SECTION WILL BE USED WHEN SUBROUTINE COUNT IS AVAILABLE
CALCULATE GUESS FROM INPUT VEHICLE/HIS510N SELECTION
READIS, 40207 [KVEHI1)yiwt RMIS)
HRITE(§:5021)
DO 3¢ 1 = );NHLS
KL = KVEH{I)
VEH[1,K1]
VEH[2:K1)
VEHE3,X2 ]
VEH{44+K1)
HRITEL6,4022) HISHAMII)4STGLIY}45TGI12)+STGII3},STGIT4A)
CONTINUE
00 31 J = I4HH
1= LETV{J}
MINLJ) = KVEHIT)
31 CONTINUE
CALL COUNT
THE FOLLOWING CARD SHOULDYBE REPLALED
3004 TOT = 1,0E10
GUESS = TOT + 01

N
nnHw

3

coafaAAdantAAANnen
1
o

1+
3005 CALL AVAEL
c

c CALCULATE EXPONENT FOR LEARNING CURVE
8020 ALOGZ = ALOGI2.)

IF {I5 LT.0} ¢c0 TD 8030

DD &40 I=1.NS5TG

00 660 J=143

LEVEL 14 HDI{ & HAIN DATE = 10113 15/13/01
IF (MODE{1+J) NE.D} GO 10 660
PLCIT+J) & ALOGIPLCUI,S11/ALOG2

650 CONYINUE

8030 IF(IT LT.0 OR NCT EQ 0) GO TO 8031

DO 480 I=14NCI

PLCINTII) = ALOGIPLCINT{INIFALDG2

=

[-1:]
8031 CALL STGHUM {IFLAGL)
GUESS]1 = GUESS
52

-3

CALL CRODZ
IFINEXT.GE.500.,0R-GUESS LT 001} 60O TO 1

noO a0 5 A

IFLAG = NyMBER OF TIMES CHODL HAS BEEN CALLED
IFLAG = JFLAG + 1

CALL OUTPUT
CALL STGNUM [IFLAGL)

L3 . ]

IF (IFLAGL.EQ 0) GO TQ 1
GUESS = CUESS)
G0 TO 520
KNSTG = NSTG
KNFAM = NFAH
XHCE = NCI

KNP = NP
KHHIS w NHIS
KNV = NV

40 To 11
HRITE( 68032}
s5Tap

100 FORMAT {3I54Fl2 2+438X451252X+124T1)

101 FORMAT (12+1X1A%¢3F6 3¢3F5 3y  3Xy2F6+3:TE3,1X,31110

102 FORMAT{IZy1X+A%42F10 04 10%X,2F10 0]

103 FORHAT {2X,213,4F10 0,10X;2F10 0}

104 FORMAT {1H1)

105 FORMAT {I2+A&sF422¢8XsF7 0:sF6 D.F7 0212:2012)

107 FORMAT {2X43F10D 2:25X,FLl0 2,412,2X,13}

FORMAT {164 STAGE COST DATA/GHOTITLE,3{16H RECURRING LC1.68H D
1EVELOPHENT SUSTAINING AVAILABLE SHARED COST GROUPS BATCH FACT/

-

80

o~

3
w

i

; .
! PRI
L < td

s i
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FORTRAN 1V G LEVEL 1, MOD 4 HATH DATE = 70113 15/13/01

2 S9X+17HLETR OR HIR),
3 S5X+1OH{ETR DNLY 46X ¢ 10HIHTR DHLY) 429X, THFROX TO/ /)
214 FORMAT (IHO/7//1THOSHARED CUST DATA/37HONO TITLE  DEVELOPHENT S

oYy
LUSTAINING//)
QL8 215 FORMAT {1H0///22HOINTEGRAYION COST DATA/59HOLOWER  UPPER RECUR
1IRTNG Lc DEVELOPHENT SUSTAINING/14H GROUP GROURP/S/Y r
0179 216 FORMAT (2XpA%4y4%X3A%+F1l 24FTa342F13 2}
ole0 217 FORMAT (14HIMISSION HODEL/4THO  MISSION  VELOCITY  PAYLDAD
1PRIORITY 20X LSHLAUNCH SCHEDULE/S50X, 20I4/1H /)
o121 219 FORHAT [1X)I2,1XsAb6e2X52F10 0oF10 294%y1242X,2014}
o182 2001 FORMAT {1 7HIKUMBER OF STAGES8Xy15/19HONUMBER OF VEHICLES,6Xs15/
1 I9HONUMBER OF FAMILIESs6X,I5/2BHONUMBER OF ENTEGRATION COSTSeE2/
: X 24HDNUMBER OF PAD CODMPLEXES»4Xs12/
2 ISYHONUMBER OF HISSIONS.6X,I5/16HDNUNBER OF YEARS+9X. 15/
3  1THDLAUNCH BASE YEAR,8X,E3/20H0TOTAL COST ESTIMATE,FLl2 2/14H00PT
410N NUMBERy 11X+15}
o183 2141 FORMAT [1Xy1252XsA06¢2Xy2F132 21}
01384 40200 FORMATI2013)
0185 4021 FORMATI36HLASSIGNMENT FGR CALCULATION DF GUESS//)
aL8& 4022 FORMATIIH sA6:5X»41AG41X1}
0187 5000 FORMATI2X:I2+6F6 042X+12486F6 0O}
o188 5002 FORMATIBX,213,3F6 0.213,32F& 0,213,3F&6 0)
oLa9 5003 FORHAT 127X+A%+1X,5HSTAGE +1TX93(F9.2,FB.2))
o190 5604 FORMAT [(27X4AGy1Xy SHSHARED,16X,3(F9 2,F8 2}}
(O] 5005 FORMAT {27X%s1SHINTEGRATION OF ,A4,5H AKD ,44,BX,F8 Z,2(9X.F8 21)
o192 8001 FORHAT
1 (1% AG, 1% 34{F9 2,FT 3),F13 2,F12Z.2,2X 141X 1422Xe 414,19}
o193 8003 FGRHAT (4X,4F10 3)
0l94 BOD4 FORHAT {3X,19HRECURRING COST TYPE,I2+22H FOR X LESS THAN OR my
1 F6.2+14Hy TOTAL COST =3F6a2+19H.FOGR X GREATER THAMN,F& 2,
2 14Hy TOTAL COST =4F6 Z44H X +.F& 2]
0195 8005 FORMAT{)EHOREUSEABLE STAGEs 4X+20HUNIT PURCHASE PRICE=4+F7 3%
0195 8032 FORMAT (1HO/Z//5Xs26HEND OF DATA ~ JOB COMPLETE)
0197 9003 FORMAT{IHO///14HOPAD COST DATA/LZHOMND CORPLEX+2X411HLAUNCHES/YR4
1 37X+SHPAD 1,12X,
+ 2 SHPAD 2y12Xy5HPAD 3/59X:3[11HDEV SUSFeXI/S)
o158 9005 FORMAT (I14,2XqA%,F5 O}
o199 006 FORHAT §1XsI1Z+ZXpA%r5X4F5.2)
0200 9021 FORMAT {4X;2F10404144FT 3,F5 0O}
Q201 EKRD
FORTRAN I¥Y G LEVEL 1, HOD & HAIN DATE = 70113 15/13/01
]

TOTAL HEMORY REQUIREMENTS 0R200% BYTES

| cLmm i |

[RTLENIRTRIN |
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FBB-LEVEL LINKAGE EDITOR DPTIONS SPECIFIED LIST,HCALyMAP

ARIABLE OPTIONS USED — SIZE={1265T6424576) DEFAULT OPTION(S} USED
EHDDOO RAMEYHOXOZHN IR}
EWO451  1BCOM=
EHO461 CAPABL
EW048] DECISN
EWO45L  AVAEL
EWD4asl  STGNUM
EWQ4EE  CHOOZ
EW046]  DUTPUT
EWD461 ALDG
MODULE HAP
CONTROL SECTION ENTRY
NAME  ORIGIN LENGTH NAME  LOCATION NAME  LOCATiON NAME  LOGATION HAME  LOCATION
HATN 00 2004
NOND IH 2008 1c
VEHCLE 20F8 4BD
HISSON 2548 A50
STAGE 038 £E4
05€0ST 3720 1838
INT 4F58 aco
PADS 5318 378C
VEHREL E2A8  3CF4
REUSBL CTAD 190
CAPHAT €930 FA%
FARILY 0608 200
INTREC 0BAB 140
STGREC DCED &70
H1SREQ E358 640
VEHIN E998 178
CHODZE EBYO 8%
SAVEQP EC16 194
SCRACH EDBD  S3FC
ENTRY ADORESS 00
TOTAL LENGTH 14180
LY
#34HOXO2MN  HOW REPLACED IN DATA SET
“un 057360 FORTRAN H DATE 70 113715 14,29
COMPILER QPTIGNS — NAME=  BAIN,OPT=02,LINECNT=4%y SDURCE yBCO+NOL 15T yNDDECK s LOAD, NOMAP s NOED LT s 105 HOXREF
ESH 0002 SUBROUTINE MATCH{HYFLAG)
(c: MATCH DECISION COSTS WITH VEHTCLE -
1SN 0003 INTEGER®2 NGNREC +LYD s VEH,NPAD, NPFAH,NPSTG NP INTL o NP INTU
I5H COD% COHHON/NONDIM/ NUHD NSTGyHYRS pNFAMyNC 1 NFsHY
ISN 6005 COMHON/VEHCLE/ NPADI 2,60} 4VEH(4,60) sNYPL2,601
ISN Q006 CnHHONISTAGEI LSAL40) #SNR (41 +STG (400 s SUS (400 sNYS LD  SUSLEC40: 214
1 NFS{4
ISH 0007 cunuawnscusw DS (1003 5UST (1000 NYD{1001,L¥YD( 160} KONREC (120, 201
ISN 0008 COMHMON/ INT/ NFHL{40) sNFRUI40) +DINTI40)4STHTI4D),SINTLS40,2)
154 0009 COMHDN/PADS/ PEAMD(30+5,31,PFAN5(30,5,3 ) NPFAHE30,5),
1 PSTGD(30,410,3}PSTE5(30,10,33,HPSTG{30,10},PINTS{30,5,3),
2 NPINTL{30,51,HPINTUI30,5),PADt30]
ISN 0010 COMMON/ SCRACH/ HATL1003 +LYE (303, NYE130), MAF (30,31,
1 MAIC(40,3)4HAPF{3045F)MAPS {30,100 HAPE{30,5)  DUHHY L4045,
c 2 MAS(4D43)s VHI2,120)
ISN 0011 00 66 1 = 14NV
ESN 0012 JX w1
I5H 0013 KX = 1
ISN QD14 DO 64 J = 1,20
ISN 0015 NONRECA FENV,J} = O [
ISN ODL6 ¥ ¢ HDNREC[1,d] = ®
IS 0017 DO 65 MSw 1,4
E5N 0018 * K = VEHIMS,1)
158 o015 IF(K EQ 0) 0O TO 66
ESH 0071 IF (MASIKy1} EQ 01 GO TD 9050
ESK 0023 NONREGLL,JX) » MAS{Ke1)
ISN 0024 HOMREC [TENV+KX) = MAS(K,1)
I5N 0025 L M= JxE1l
15N 0025 KX = kKX &}
1SN 0027 IFIJX GT 20 OR Kx GT 201 GO TO 93
1SN 0029 9050 IF [MAS[K:21 EQ 0) GO TO 5051
184 0031 NOMRECHT,J%) = HASEK,2)
15N 0032 JX = X B 1
1SN 0033 IF (JX 6T 201 GO To 93
I5H 0035 9051 1F [HAS(Ky31.EQ.0) 6O TO 9052
1SN 0037 RONRECETENV KX} = MASIX,3)
1SN 0038 KX » KX & 1
15N 0033 IF {KX 6T 201 GO TO 93
ISH 0041 9052 1F (NPAD{1,1).EQ 0 GO TO 9053
ISN 0043 ¢, N1 = WPAD(1,T

[ . ¢

CL' oo fury,


http:NPAD(1,I1.EQ
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ryr

Yidy

18K
ISH

ISR

ivl

9054
9053

9055
€

&l

F08¢&

9057

058

o600
9059

9061
1885

88s
B&T

88

%063

064

DO 905% J = 1510

IF (NPSTG(N1,J} NE K) CD TO 9054
EF {HAPS{N)sJ) EQ 01 GO TO 9052
HONREC(14JX) = MAPSIM1,J}
JX o= 3% £ 1

IE (4% GT 20) GO TO 53
G0 IO 9
CUNTINUE

IF INPAB{Z.1) EO D} GO TD &3
Nl = NPAD!Z-!)
DO 9055 J = 1,

IF (NPSTG[NI-J} NE.K) GO 7D 9055
IF [HAPS{N1,JI.EQ O] GO TO &3
HORREGC I TGNV KX} = MAPS(HL,d}
KX = KX &

1F {Kx 6T 20} GO 1O 93
CD TO &3
CONT INUE
E 1LY PICK UP SHARED COSTS pELd
00 R&5 KV=1,4
KZ=NF5(K,KY)

JIF{KZ E0 01 GO YO 8

IF [MAFIKZ+1} EQ 0) GO 0 49058
NONREC{I,4JX) = HAFLIKZIs1]
RONREC{TENY,KX) = HAF{KZ41)
JX=JXEE
KX =KX &

IF[JX.GT-ZOoUR KX GY 201 G0 70O 93
IF {HAF(KZ+2Z]1 EQ.0} GO TU 9057
NONRECI!;JX] = MAFIKZ;2)
JK = X T

1F [Jx GT ZOI GO TD 93
IF [HAF(KZy31.£0.0F GD TD 3058
NOHRECITEHY,FX) * HAFIKZ431
KX = X &}

1F (KX.GT 20) GO TO 93
TF (NPADL1TY EC O} GO TD 9059
Nl = NPADI14})
OO0 9060 J = 1,5

IF INPFAMIN],J) NE.KZ) GO TO 9060
IF IMAPR{H1+4} EQ 0} GD TD 9059
NONREGE[ydX) & HAPF[NLJ)

JK =X 61

IF (4% 6T 200 GO 70 93

GO TO 905%

GUNTINUE

1F {NPADLZs1) EQ O) GO 1O &85

HLl = NPADGZ:I)

DY 2081 4 = 145

TF [NPFAMINL,J} NE K2} 6O T0 905}
IF {HAPFIN1,J} EQ @) GO T &85
NONRECTTLNV,KEY = HAPFINL, 2}

KX = kX £ 1

If (KX GT 20 60 TO 33

G0 TO 885

CONTINYE

CORT INUE

bahd PICX Up INTEGRATION CDSTS e
iFLHS EQ &) GO TO &5
IFIVEHIMSEY 1) EQ ) GO TO &5
K1=VEHINSL1, )

IFINGT EQ 0) GO TO 9062

00 89 Je1+NC)

DO BET K¥=l44

IFINFHLES) NE NFS{KKEY}) 60 TD 8o7
DO 885 KZsly4

IFINFMUILD) EQUNESIK).KZ1) 60 TD sB8
CONT {HUE

CONT THUE

GO TO 89

IF (HAICIJs1) EQ O) GO TO 9083
NONREC{I+JX) = MHAIC[Jd41)
NONREC{IENV, XX} = HAICIJs1)

JX = gx &1

KX =Kk £ 1

1F(Jx 6T 20 OR KX GT 201 GO To 93
IF MATCEJe2).EQ O} 60 TD G084
NONREC{ I +JX) = MALC{ Je2)

X = gX E L

IF {yx GT.20} GO TD 22

1F {HAIC{J+3).EQ.D) CD TO 39
NDRRECIIENV, KX} = MAIC{3,3)

KX = KX & 1

IF kX GT 200 GO TO 93
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N SRR} N A HE

15N D159 B89 CONTLNUE
15N D160 2062 BD 9085 H = 1,2
TSN D161 TF INPAD(H,T1.EQ O) GO TO 9045
I5H 0163 Nl = NPADIM, 1)
ISH al&s DD 9086 4 = 1.4
ISN D185 1F (NFS(KsJ} EQ 0) GO TO 9085
ISN 0167 GO 9057 XY = 1,5
15N 0160 IF (NPINTEINL,KY] WE NFSIKsd)) GO TO 9067
1SN D170 DO s068 KL = 1:+4
ISN 0171 IF {NPINTUINL/KY} EQ NFSIKL:KZ)) GO TO 9%s9
ISR OLT3 9068 CONTINUE
ISH D174 GO 10 %047
ISN Q175 9069 IF {HAPI(NI,FYI.EQ D) GO TO 9pa7
ISN 0RTT IF {4 EQ 2} G0 1O 9070
ISN 0179 HONREC T [4JX) = HAPIINL,KY)
ISN 0lao JX = JX £ 1
ISH 0LE) IF {JX.6T.20} G@ T 93
ISN D183 G0 TO 9067
ISH 0184 9070 NONRECIICNV,KX) o HAPIINIIKT)
15H 0185 KX = KX £ 1
15N oiB6 1F (KX ©T 20} 60 TO 93
I15H g180 9067 CONTINUE
I5N 0189 9066 CONTINUE
1SN p1%0 045 CONTINUE
ISH 0191 65 CONTINUE
ISN 0192 &6 CONTINUE
15N 0193 RETURN
ISN 0194 93 WRITE(S,220) |
ISN 0195 BYELAG = 1
15N 01956 RETURH
iSM o19Y 220 FORMAT(4SHOEXCEEDED 20 NON~RECURRING COSTS FOR VEHICLE 14}
IS8 0198 END

ret®%* END OF COMPILATION #esesx

FBO-LEYEL LINKAGE EDITUR OPTIQNS SPECIFLED LISTyXREF.MAPsHCAL

VARIABLE DPTIDNS USED — SIZE=1126976+24576) DEFAULT OPTION(S) USED
1EHO0GO NAHE MGXOZMTIRY
1EWQ46E  1BLOM=
CRDSS REFERENCE TABLE
CONTROL SECTION ENTRY
NAME GRIGIN LENGTH MAHE LOCAT 10N HAHE tocatron RAME  LOCATIDN

BATCH an DB

NONDIX cag 1c

YEHCLE D8 480

STAGE 1288 4E&

bscosT 1370 1438

INT 3148 aco

PADS 35568 378C

SCRACH &CF8 S3FC

LOCATION REFERS TO SYMBOL (N CONTROL SECTION

128 NONDIM NOND 1M lzc VEHCLE
130 STAGE STAGE 134 05COST
138 INT IHT 13c PADS
140 PADS. PADS 144 PADS
148 SCRACH SCRACH 14¢ SCRACH
150 10COH= SUNAESCLVED

EHTRY ADDRESS 00

TOTAL LENGTH COF8

*43*MOX0ZMT KOV REPLACED IN DATA SET

DIAGHOSTIC MESSAGE DIRECTORY

TEHO4 61 HARNING — SYMBOL PRINTED IS AN UNRESDLVED EXTERNAL REFERENCEs NLAL WAS SPECIFIED

3

[ “!—a.‘-h:-’ ih‘;i !

HAME

LOCATIGN REFERS TO SYMBODL IN CONTRGL SECTION

VEHCLE
BSCOST
PADS
PADS
SCRACH

i

[RISTANR I ‘i

LOCATION


http:VEHICLE.14
http:NApI(NIrY.EO
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1

0002
0003
0004
0005
0006
0ooT

Q008
0009

Q010

0093
0095

Us/360 FURTRAN B

COMPILER OPTIONS = NAME=

3

DATE 70 113735 15 17

SUBROUTINE HATE
INTEGER*Z VEM,NPAD
REAL 15P415PA, LENT
COBHON/HOKD IM/ HUMD4WNSTGsHYRS sNFAMyNC 1, NP HY
COMMDN/VEHCLES NPADUZ,60),VEH{4,60) +NYPIZ460}
COMMON/MISREQ/ IVEHA(S50},YLRIS0} ;WPRISOI+NPLSE50),HR(50) JHRRI50) ¢
3 RPLHIS0) HYRIPIS0)
COMHDN/VEHIN/ IVoKNVy 1S+KMISyROPT4RODE (40 ) s KODEP (301 IP4RPLOL5Q)
COMHON/BATCH/ NRPIGG )y
1 BLU&D15B2{60)+83(601,B4150) (KODEVIS0) yNVS (6D Y 4MRY(60)
COMMON/SCRACH/ LZE50):HZ{50) VHH (24600 sNEHI4 601y HPAX{2,601,
1 NST{&0},THRT{4D1 yDIAMI40] 4 TSLE40) s LENT [40) JHTFU 401 HTIN[40) ,
2 1SPLA0)SHINTIZ, 601 (KX NX e HGHT {401 yNF 18 ) yHT {4} 1 15PALS) ¢ FHUT L4 4
3 PRT{601; DURMYI3937),VM{zZ,1201

DATA P1.HyVREF4CL1/3 141642,255734028.5/
NV1 = NV & i

00 2% I = NVI,40
VEH({1,T3=0

00 34 J=1,3

VEHIJEL1,T)=0
HINT L3 1)m0.0

NX = O

IHAX=D

JHAX=D

KMAX=Q

LHAX=0

DO 35 [=14NSTG

IFINST{I) EQ O) G0 TO 36

-~

33 HGHT(IIeWTFULLIEWTINGTY

IFLHST(EY EQ 1) IMAX=]
IFINST{1).EQ 21 JHAXE]
IFINSTLT).EQ.3) KMAX=]
TFENSTLT) EQu4) LMAXeT

35 CONTINUE

36 IF{IMAX EQ 0} GO TO 600
TFLJNAX EQ 0] JHAX=THAX
IFIKHAX EQ 0O) KMAR=.IMAY
EFILMAX.EQ 0) LHAX=KMAX
JHI=1HAXGL
JH1=JHAXEL
DO 500 I=1,1HAX

HE[Lb=HTFUI1)

HT{L =WTINGTY

ISPACLI=ISP{E)

THUT{11=THRT{ 1)

D0 400 JwlH] KHAX
WINX=P1&[DIAMII}CDIAMIIY )% (SORTL TLENT {01 p*#2L [{DIAMIE1-DLAM{ )
1 0.5)1%%21)%5.0%0.5

1E (THATL1} LT.1 2#(HGHT(IDEHGHTLJIEHTINXY) 6O TO 400
IF (THRT(I) GT 3 Sx{NGHTCIIEWGHT(JIEHINX}) GO TO 400
IF (DIAM{J) GT 1 24DIAKII]) GO TO 400

IF {DIAMEII.G6T 3 5#DIAKLJY] GO TD 400

HWF{2)=HTFU(J)

HTI2I=HTINGI)

1SPA{2)=15P{J)

THUTE2)=THRT 1)

H=0

PR®D

VDES=0

CALL PERFINsM VOES HPLyYREF+ PRANFHT + ISPASTRUT,TSLI114DEAMITY,
1 CLI,IERR)}

IF {1ERR NE O} 6O TO 60

HX = NX & 1

KX = NV & NX

=]

VEH[1+KX)n]

VEHIZ,KX)=d

HINT{LsRXIRHINK

PRTLKX)=HPL

CALL HISHAT

IFIKX EQ 100) GO 70 &0
IF(FX rE 607 GD TO 600
40 00 300 K=iH1,LiHAX
HINY=PI*(DIAMIJIEDIAR IR I * ISORT LILENT (K I 2L {{DTAMLJ ) =DLAHIK )Y
1 *0 5i%e2))%5 0#0 5
IF ITHRTIJ] LT O 37*(WGHT (JISWGHT(XIEWINYI} GD TO 300
TF {THRT{JI4GT 1 25+« {HGHT{JIZHWGHT [K)IrwikY)) &0 TO 300
IF {THRTUTY LT.1 2% (HGHTITICHGHT LJ)EWGHT LIKIEMIHXEH INV)] GO 30 300
IF {THRTET) GT 3.0¢(HGHT (T)EHGHTLJIEHGHT IKIEWINXEW THY)) GO TO 300
1F [DIAK(K) GT 1 22D1AM{J)) GD TD 300
IF {0TAHIJ} GT.3.53DJAMIK}) GO TD 300

HATN;BPT =02+ L IRECNT 244 s SOURCE, BCO ,NOLIST yNODECK 4 LOAD s HOHAP sRDED 1 T4 10y NOXREF

i

fri
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ISh
1SN
ISN
Ish
180
ISH
15N
sk

TSN
s
ISN
IsH

TSN

EEAEER

4097
0098
ao99
0100
n1ol
0102
0103
0104

0195
0107
0108
oLo?
0110
o111
o112
0133
oLL4

o135

a1l 6
0118
0120
oLzz
0123
o125

0k26
o128
0130
0132
0134
0136

o138

0145

o7

HWE(3)=HTFIMK}
WT(3)=RTIN{K)
TSPAL3}=TSPIK}

THUT [3}=THRT (K}

Mnl

PR=0

VDES=0

CALL PERF(NyHyVDESHPLy VRERyPRyWFyHT s ISPASTHUT TSLETYDTAKIT Y,
1 CLI+IERR)

iF C(IERR NE.OV GO TO 70
HX = HX £ 1

KX = NV & HX

VEH{1 KX) =T

VEHI24KX1ng
VEHL3sKX)wK
WINTLL XX mM INX
WINTLZKX)=HINY
PRTIXXI®HPL

CaLL MESHAT

IFIKX EQ 100} &0 YO &9
IFIEX GE #01 GO TO 600

&3 IF(K GT KBAX) GO TO 300
TO DD 200 LeJHMlyLMAX

200
300
400

600

&0

-

IF{L EQ NJ} 60 TO 200

WIZ=PI* IDFAH(K)EDTARIL) )* (SQRT E{LENT(L] I %2260 {DIAKIR)=DIAMILY}
*) 51462} )*5 00 5

IFITHRTIK] LT.0 30%(MGHT (K)SHGHTI{LIEWINZ}) GO TO 200

IF(THRT{K) 6T 1. 25% {IHGHT (X} CHGHT LLIEWINZIY GO TO 200

[FITHRTLAY LT 0,32%(WGHY (J}EHGHTIK)EHGHT {LYEWINYENINZ)) GO TO 200

IF(THRT{J1 6T T S0*{HGHT(JILHGHT [KIZWGHT (LIEW INYEWINZI? GO TO 200

TFITHRTST) LTel 20%{HGHT (1 FERGHTIJIEHGHT{XIENGHT LL JEWIHXEW INYEWINZ

1 )} GO TO 200

IF(THRTII} GT 3 QO*{HGHT{T)ENGHT [JICHGHT (K1 EWGHT{ L} EWINXEH TNYEW INZ
1} 6O TO 200

IFIDIAHIL)} GT 1.2«DIAMIK])} GO TO 209

IFIOTAMIX) GT 4 O*DEAMIL)) GO TO 200

WE4I=HTFOIL}

HT(4)=HTIN{L}

i5PALA)=15PIL)

THUT {4}« THRTLL)

H=2

PR=0

YDES=0

CALL PERF{NyH,VDES,HWFLyVREFPR4yNF yWTs ISPAsTHUT TSLIE H+DIAHET ],
1 CLI,IERR)

IFLIERR NE 0) GD TO 200
KX = NX & 1

KX = NV & NX
VEHI 1 XX)=]

VEH{2sKX}2J

VEHI3,KX}=K
VEH{4XX)=L
HWINTIL KX =4 INY
HINTIZ oKX I =HINY

HINT (3,KX)=HINZ
PRTXX)=HP1,

CatL MISMAT

TFIEX £Q.100) GO TG 200
IF{XXx CE &0} GO TO 600
CCNTENUE

CONT INUE

CONTINUE

CONT INUE

NY = NV & N

L=HY —HX L)

0D 601 J = LNV
VHH{lsd} = YH[1,Jd)
VMR(Z e} w VHIZyJ)
RETURN

END

EKD OF CONPILATIGN »xsxaw
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FEa-LEVEL LINXAGE EGITOR OPVIOGNS SPECIFIED LIST.XREFsMAPNCAL
VARIARLE OPTIONS USED = SIZE={1Z6976,24576)
NAME MDXOZMAIR)

1EROOOD

1EWO48)  PE
i1EMWCASL 50
TEWG4sl HI

RF
RT
SKRAT

CONTROL SECTION

RAHE

HMATE

HOND Y
YEHCLE
HISREQ
VEHIN
BATCH
SCRACH

ORIGIN LENGTH

[:1}]
B48
B6&B
10E8
1658
1850
1FDD

B42
1C
480
40
1F8
780
S3FC

LOCATION REFERS TO SYMBOL

178
180
188
190
198
140

94

9C
ENTRY ADDRESS
TOTAL LENGTH

*eseHOXOZHA

HONDIM
HISREQ
BATCH
SCRACH
PERF
HISHAT
SCRACH
SCRACH

o0
1300

DEFAULT OPTIONIS) USED

LROSS REFERENCE TABLE

ENTRY
NAME

TN CONTROL SECTION

HNONDIM
HISREQ
BATCH
SCRACH
SUNRESOLVED
SUNRESOLVED
SCRACH
SCRACH

KW REPLALED IN DATA SEV

DEAGNOSTIC HMESSAGE DIRECTORY

LOCATION

HAME  LOCATTON

HAHE

LOCATION REFERS TO SYMBOL

I7c
184
18C
194
19¢

90

98

YEHCLE
VEHIN
SCRACH
SCRACH
SORT
SCRACH
SCRACH

LOCATION HAHE

IN CONTROL SECTION

VEHCLE
VEHIN
SCRACH
SCRACH
SUNRESOLYED
SCRACH
SCRACH

IEMO4 6L HARN[NP +~ SYMBOL PRINTED [5 AN UMRESOLVED EXTERNAL REFERENCE, NCAL WAS SPECIFIED

COHPILER OPTIGNS ~ NAHEx

0S/340 FORTRAN H

F

2

3

1c0

200

SUDRDUTENE MI1SBAT

REAL LENT,ISP,1SPA
INTEGER*2 VEH,KPAD
COMMON/NONCOEINS HUMDyMSTGoHYRS +NFAMRGI+NP+HYV
COHMONSVEHCLES NPAD(Z2,60) +VEH[4560) +NYPIZ2,60)
COMMDN/MISREQ/ IVEHAL[S0)«VLR{50) {HPR{50}sNPLSI50)+MRESOI+NRRISC)
9 RPLHLSD),RTRIP(S0)
COHHMDM/VEHIN/ IV,XNV, 15 ,NHIS2HOPTXODE(4D )}y KODEP {30} IPyRPLOLEO0}
CDHHDNIBATCHI RRP{&0) 5
B1i&01, BZ(SD)rBS(&OloBQISD}pKBDEVIéOlpNVSIGBT.HRVI&O’
CUHHBNISCRACHI LZ(SDI.HZ(50)|VHH(Z|6OI-NEH‘%:&D)-NPAX(Z-OQ)-

1 HSTE4D}s THRT140) +DIAMLAQ T s TSLL40) +LENT LL0) yHTRUL40) sHTINI4Q),

2 ISPU{ADY HINTI3,50) 4KX NX HOHT (4001 +RF IS4 HT{2) ISPATS)THUT (4},

3 PRTI&0),

DATA VREF;CL1/25573 28 54

€Fla0,.
KNS = 1

IFiRV.EQ 0} GO TO 101

D0 100 HJi=1,NY
IFIVEH( L4 KX).NE VEH{1,4J})
TF{VEH[2,KX) NE VEH(2,MJ]]
FFIVEH{3,KX) HE,VEH{3,HJ))
JF{VEH[4,KX] NEL.VEH(44MJ})

KX = 100

NX = RX — 1

RETURN

IF{VEHI2,HJ) NE D)

TF{KN5 EG 3} GO TO 100
CFl = EXP{BLiNJ}}

KHS « 2

GO T0 100

IF{VEHI4,HJ)} HE.D)

CF1 = EXP{BL{HIN

KRS = 3

CORT [NUE

GO TO (2004300,%50001, KNS

H=0
N=2

IFIVEH{3+KX) RE 01 N=3
IFIVEH14+KX1.NE 0) He&
O T0 500

DUHMY {39371, VHI2,120)

GO 70 100
G0 TO 100
G0 TO 20

60 TO 30

G0 70 190

GO TO 100

DATE 70 113715 26 34

LOCATION

HATN,OPT=0Z ¢ L INECNT =44  SOURCE 1 LD NOLTST yNODECK, LOAD NOMAP yHOEDET» 1D, HDXREF

D-25


http:FVEHIAX'.NE
http:IF(VEH(ICKX).NE
http:IFINV.EO

Ay

D-26

e = GO

ELELE S

0Dsl
Qo&2
0D&3
Do&k
0065
Q068
o0&7
0058
aoee

Qo0
0072
0073
COT4
0075

a0

00
500

501
;502

‘503

1

|

N=2

H=1

IFIVEH{%48X] NE D) H=2
60 TO 5p0

N=3

H=}
KlaVEH{1,XX)
00 501 J=1,4%
IFIVEHI[4yKX).EQ 0) GO Y0 502
KaVEM{I, KX}

HE LI F=HTFUIK]
RT{I1=HTINIK)
ISPALI)=ISPIK)
THUT (1) =THRTIK]
CONT INUE

00 503 I=1,NM1S
LZ(li = 0
PRECFL
VOES=VLR(I}

4
2

Cp e

CALL PERF{MyH,VDES,WPLyVREFsPRyNFyHT ¢ [SPA; THUTa TSLIK1) . DIARIKLY

1 CLI.IER

ERRY
IF{MPL.GT WPRII)LANDLIERR EQ O} LI(I) = )

CONTINUE
CALL PACKELZ,VM{1.KX),HMES+1)
RETURN

EKD

END OF COHPILATION #a%ssx

F88~-LEVEL LINXAGE EDITOR OFTIONS SPECIFIED LISTXRE#:MAP+NCAL

IENODOD
IEWQ4 61
1EHO56L
1EWO% 61

VARIABLE DPTIONS USED - SIZEw{126976:24575)

NAME KOXOZMHIR}

PACK
PERF
EXP

CONTROL SECTION
NaME

HISHA
NONDT
VEHCL

T
M
E

HISREQ

VEHIN
BATCH
SCRAC

ENTRY ADDRESS

H

CROSS REFEREHCE TABLE

ENTRY
ORIGIN LENGTH MNAHE LOCATION KAME
o0 4L
4C8 1c
4E8 L1
998 640
FO8 1F8
1100 T80
1950 53FC
LOCATION REFERS TO SYHBOL 1IN CONTROL SECTION LOCATION
NDNOIN NONDIH 144
HISREQ HISREQ 14C
BATCH BATCH 154
SCRACH SCRACH 15¢c
PACK SUNRESDLVED 164
EXP SUHRESOLVED A
SCRACH SCRACH AC
SCRACH SCRACH Ca
VEHIN YEHIN
00
8050

TOTAL LENGTH

"R EMOXOZHH

HOW REPLACED 1M DATA SET

DEFAULT OPTIONISE USED

Laca¥IoN HAME

REFERS TO SYHaOL

VEHCLE
VEHIN
SCRACH
SCRACH
PERF
SCRACH
SCRACH
SCRACH

DIAGNDSTIC MESSAGE DIRECTORY

LOCATION HAME

IN CONTROL SECTION

VEMCLE
YEHTHN

SLRACH
SCRACH

SUNRESOLVED

SCRACH
SCRACH
SCRACH

LOCATION


http:IF(WPL.GT
http:IFIVE"([,KX).EQ

L T S unndin P Sorec i ; . PR m;

(17 - 0S/360 FORTRAN H DATE 70 113/15.27.03
COHPILER OPTIONS — MAHE= MAIN,OPT=02,LINECNT=4%, SOUSRCE » BEOsNOLYSToHODECK, LOAD, NOMAP s NOED 1Ty 10, HOXREF
ISH 0002 SUBRDUTINE QUTPUT
c #&&  PRINT OUT BEST ASSIGNMENT 333

[4

ISN o003 ~ DGUBLE PRECESION HISNAH™

ISN 0004 INTEGER¥2 LETTsLYRyMINyNPAD, VER, NHULT

1SN 0005 COMMON/SAVEQP/MISNAM{50) + IBY

ISH 0004 COMMON/NONDIH/ NUMD4NSTGyMYRS (NFAM ,NC T4 NP RV

1SH 0007 COMMON/VEHCLE/ NPAM 2+ 601 s VEH 4460 ) g HYPI24601

1SN 0008 - COMHON/MESSON/ LETTI25014LYRI250),LTR(50),YRLHI250) ,MIN[250) \NH

iSN 0009 COMBDN/STAGE/ LSAL40)SHR{4L}»STGL40}+SUSLA0T,NYSI40) 4SUSLE14042),
1 NFS[40.4) >

1SN oole M COMMON/MISREQS IVEHA{SO)VLRIS0).HPRISDISNPLE(50) s KRIS0HNAR(50)
1 RPLMI30),NTRIP{50)

ISH 0011 COMMOM/VEHREC! RECUR{&D,2052} e HHULTIO0 50} 5 TFLAG

15N Q012 DATA ETR/INE/S

1SH Qo013 N DATA WTR/IHH/

c

1SN 0014 HRITE {6+40101}

15K 0015 BD 805 J=1,NH

iSH 0016 s LaLETT{J)

1SN 0017 K=LYR{J)

1SN 9018 M=1899CEBYEK

1SN 0019 IFIYRLMIJY.NE 0.0} GO TO BO4

1SN 0021 IF{LETT[J=1) NE L) HRITE(&,206)MISHARIL) sYLRIL) \HPR{LISRPLMIL] 14,
I YRLMLD

15N 0023 IF{LETT{J=1) £0 L) HRITE(6420611 MsYRLH(J)

ISN 0025 60 TO 305

15k 0026 BO4 1 = MIN (4}

15H 0027 IF (T1.LE KV) I = 11

Ish 0029 IF CIL GT NV) [ = IL = NV

15K 0031 TARVEHE141)

15N 0032 1BaVEH( 2+ 1}

1SN 0033 [CaVEH{3,1)

15N 0034 , 10=VEH[441)

1SN 0035 X = NMULT{I,L}

1SN 0036 X m YRLMLJ}*X

1SN 0037 IF (71 LE NV) TR = ETR

IS 003% IE [11.6T.HY} TR = HTR

15H 0041 IFILETT{J=1) NE L} HRITE(6¢202 ) HISNAMIL ) eVLRIL) +HPRIL] 4RPLMILY 4 M,
1 XeSTGITA)+STGIIB)STGLECT+STGLID)4TR

1SN 0043 TFILETTUJ~1) EQ L) WRITEL6+2021) MeX, STGIIA}STGIIB)y

1 STGITCHeSTGEIDITR

ISN 0045 805 CONTINUE

15N op46 RETURN

TSN 0047 202 FORMAT (1X+A8y 6XsFLlO.04%sF10.04 FLI0 De5X+I1494X9F522,9%y5{A% 12}
1

ISN 0548 206 FORMAT (1X9A596X:FL0 Os4XsF10 04 F10 095Xy 1445XsF5 209Xy
1 32HNO LAUNCH VEMICLE CAN ACCOMPLISH)

ISH 0049 2021 FORMAT (52X 1444XeF5.249Xs5{25,1%3)

ISH 0D50 2061 FURMAT 152Xs14p4XyFSe299Xy32HND LAUNCH VEHICLE CAN ACCOHPLISH)

I5H 0051 4010 FORMAT[BHLKISSTON,#X s 14HCHARACTERISTIC %Xy THPAYLDAD + 45X ¢ SHRETURNy

14Xy 8HLAUNCH,
24Xy SHNUMBER 9 LOXs THOPTIHUMSTH  TITLE.4Xy IEHVELOCITY (FT/SEC] 44X,
3 SHILBS)s4XsTHPAYLOAD+5XyAHYEAR 93Xy L1HOF LAUNCHES 4%y
& 1HHLAURCH VEHICLE/M
15N opSz END

#asdwe END OF COMPILATION dsssie

D-27


http:RITE(6,202)MISNAHIL),VLRIL),WPRILIRPL(L).MI
http:IFIYRLMIJI.NE
http:113/15.27.03

]
-

D-28

I TSI

F88-LEVEL LINKAGE EDITOR OPTIOHS SPECIFIED LI1ST.XREE,MAPHCAL

VARTADLE OPTIONS USED = ST2E={126976,24576)
[EHOG00 HANE KOX0?0P{R)

[EHO48]1  [BCOM=

CORTROL SECT

10Hy

NAHE ORIGIN LENCTH

oguTeuT
SAVEDP
NOND [K
VEHCLE
MISSON
STAGE

HISREQ
YEHREC

LOCATION REFERS TO SYMSODL

250
258
280
268
270

ENTRY ADDRESS
TOTAL LENGTH

*eaxHOX020P

" IEW0461 WAR

oo
sE8
780
TAD
<50
1&EQ
i0ca
2408

SAVEQP
VEHCLE
STAGE

VEHREL
VEHREC

oo
6190

CROSS REFERENCE TABLE

ENTRY
HAHE

IN CONTROL SECTION

SAVEQP

VEHCLE

STAGE

YEHREC

YEHREC
5

NOW REPLACED IN DATA SET

DIAGNOSYIC MESSAGE DIRECTORY

LOCATJON HAME

LOCATION

HAME

LOCATION REFERS TO SYHBOL

254
25¢C

HONDIM
HISSON
MISREQ
VEHREC
18C0H=

[T TR I

DEFAULT GPTION(S} USED

LOCATION HAME LOCATION

IH CONTROL SECTION

NOHDIH
HISS0N
HISREQ
VEHREC
SUNRESOLVED

4B80L PRINTED IS AN UNRESOLVED EXTERNAL REFERENCE, HCAL WAS SPECIFIED

EXTERNAL SYHRBGL DICTIONARY

SYMBOL TYPE 1D AODDR LENGTH LD ID

PACK S¢ 01 00ODQD COODEB

UNFACK LD
ITEH LD

oogos2
0000946

o1
o1

15.27 4723476



LOC OBJECT CODE

nonooe
000000
0oo000
Q00004
Q00008
Goopor
ooooio
000014
1000016
Q00018
Q00014
QDOD1E
oponaz
000028
00002A
ogg02e
Q00030
000034
gogo3a
00003C
000040
000044
000046
000044
00004E

Log

oo0es52
Q00052
Q00054
000054
00005E
00062
000066
000058
0000 6A
0000 6E
000072
600074
0H0978
GogHTC
00¢0RO
000g84
Qoooss
00008
DODOBE
000692

OBJECT CODE

ADDR1 ADDRZ STMT

aaoid
00000
00000
onpoe
00029

Q0020
Q000D
00200
Lilibilu]

00000
Qoooo
00000
00004
0004 &
aoolc

opo22
00004
0COLA

ADDR1 ADDRZ

ooolL
qooon
aanao
000RD
00077

00020
00000

80000
00000
00004
Q0OBA
¢oolic

00oTZ
noG04
0006

SOURCE STATEMENT FOLFEB6Y  4/23/70
* SUBRAUTINE CACK [ Ly My I, N2
L
] THIS ROUTINE PACKS ¥ HORDS IN THE L ARRAY TO THE
. ARRAY M DATA ITEMS L ARE TRUNCATED ON THE LEFT
* AKD ONLY THE M t0W ORDER BETS ARE RETAIMNED
* PACKED DATA TH M 1S LEET JUSTIFIED WITH 32/N ITEMS
- PER WORD.
*
PACK CSECT
USING  *,15 USE REG 15 FOR BASE
STH 2¢7+26113) SAVE REGS
LM 2¢5,0(11 LOAD ADDRESSES OF ARGUMENTS
L 4e0(h} I TO REG & — HO OF ITEHMS TQ BE PACKED
L T+015) N Y0 REG 7 = NO OF BITS/ITEM
STC ToSHIRT+2 HODIFY SHIFT INST WITH KO OF BIYS
LCR 6:7 NDO OF BITS SHIFT FOR DECREMENT
BLTR 740 H-1 FUOR COMPARARD
SR Lel 2ERG REG
WORD LA 5432 LOAD A 32 TO REG 5 FOR COUNT
ST 14013} 2ERO STORAGE AREA
LooP L 0+0{2) LOAD DATA TO REG O
SHIFT  $ROL 0,0 SHIFT DATA TD REG 1
SR 0.0 TRUNCATE ON LEFT FOR MOD 2%¥N
SLOL  0,015) SHIET BACK TO PROPER POSITION
o 0:0(31 OR PACKED HORD TO REG O
ST 0,013) STORE BACK TD PACKED AREA
14 24412 INCREHENT DATA ADDRESS
BCT 4 REXT COUNY DOWN ON ND  OF ITEHS
LtH 2:Tr28013) RESTORE REGS
BR 14 RETURN
HEXT BXH 5+6+LO0F BRANCH BACK IF SPACE LEFT
LA 3,413} OYHERWISE IMCREMENT STORAGE ADDRESS
8 WORD AKD CONTIKUE
SDURCE STATEMENT FOLFERED  4/23/70
* SUBROUTIHE UMPACK [ Ly My 1¢ N }
*
» THIS ROUTINE UNPACKS 1 WORDS OF DATA FROH THE K
* ARRAY TO THE L ARRAY  WORDS IN L ARE IERQED AND N
* BITS ARE PLACED RIGHT JUSTIFIED FROM THE PACKED
- ARRAY He
M
ENTRY UMPACK
USING *415 USE REG 15 FOR BASE
UNPACK 5TH 2474281131 SAVE REGS
] 245+001) LOAD ADDRESSES GF ARGUMENTS
L 45014) I TO REG % - HD. OF 1TEMS TO BE PACKED
L 7:015) H 70 REG 7 - NO. OF BITS/[TEM
sTC TeLEFT+3 MODIFY SHIFT INST WITH NO OF #175
LER By 7 N0 OF BITS SNIFT FODR DECREMENT
BCTR 740 N-1 FOR COMPARAND
bata La 5,32 104D A 32 TO REG 5 FOR COUNT
L 1,003} LOAD PACKED DATA TO REG 1
BACK SR 0,0 ZERD REG O
LERT 5L 040 SHIFF N BITS TD REG 0
ST 02012 STORE JM L
LA 254121 IHCREMENT STORAGE ADPRESS
BCF 4y HORE COUNT DOWN DN ND. DF ITEMS
LR 2:T.28013} RESTORE REGS
BR 14 RETURN
MORE BXH 5454BACK ARANCH BACK If BORE DATA
LA ETRTEY] OTHERHTSE INCREMENT DATA ADDRESS
[ DATA AND CORYTINUE

D-28,

i™



D-30

0ond96
000095
000094
CLO0YE
000042
0D00AL
0000AB
0000AC
000080
000084
00006 &
00008A
GOOOBE
[1ledifelny]
QQoocs
gogoce
0000CC
GO04CE
0000D2
oo000s
0D00DA
ODDODE
0000EZ
QDOQES

RN

OBJECT CODE

LEN

00002
00004
00004
0a004
00004
00004
00004
CO0OLE
00004
00004
00004
00004

VALUE

oo00T2
0000 6A
Qo009 s
00a074
o0eo22
onooza
000046
000000
000026
0000ES
000052
000014

ND STATEHENTS FLAGGED
120 PRINTED LINES

ABDR1 ADDRZ2
[

DEFR

0053
0051
0071
e054
0021
0060
0831
000%
0022
0093
0044
0019

e e - .
NIRRT IR RIS

STHT SOURCE STATEMENT FOLFEBGY 4723770
&h * FUNCTION IYVEM | My Ty N}
&5 *
66 ¥ THTS ROUTINE RETRIEVES THE 1 TH ITEM FROM THE PACKED
67 ¥ ARRAY H
85 *
59 ENYRY 1TEM
70 USING #,15
ooolc 71 ITEH 5TH 2e5¢28013} SAVE REGS
00000 12 LK ZeheDlLY LOAD ADDRESSES OF ARGS TO REGS 2sdeke
00000 73 L 3,0(3) EOAD [ TD REG 3
e BLTR 3,0 SUBTRACY 1 FOR I-1
Q0020 15 LA 0432 LOAD A 32 TO REG O
00020 76 SRDA 0432 SHIFT 70 REG 1
00000 T o 0rD(%) DIVIDE BY N
DODES 78 sT 1+TEMP NO OF ITEMS/MORD
79 LR 043 I-1 TO REG O
00020 ad SRDA 032 SHIFT TO REG 1
QOOE4 81 o Q,TEMP DIVIDE I-1 BY NO ITEMS/HORD
82 LR S5»l SAVE I[N REG 5 TD INDEX ARRAY M
00002 83 SLA 52 HULTIPLY BY 4
00020 84 SRDA 0432 REHATKRDER TO REG 1
Qo000 85 H Dr0k5Y HULTIPLY BY
as LR 3, LOAD TO REG 3 TO INDEX SHIFT
00000 a7 L 100521 LOAD DATA FROM M ARRAY
04000 88 SLL - 1,013) LEFT ADJUSY PROPER ITEM
00000 B9 L 4y0la ) LOAD H TO REG 4
00000 0 SLoL Q400&) SHIFT H BITS TO REG O
0001C 91 LH 2:5+28113} RESTORE REGS
92 BR 14 RET!
93 TEKP D5 F
% EHD
CROSS-REFERENCE
REFERENCES &723/70
0060
0062
0069
0048
0031
0057
0028
0015
0078 0081
0D42
Q033

TN THIS ASSEMBLY



1
Lli'HhJ'h] { }!. ¥, i N $ RIFIRIRIE
ool ; ! ‘
FBB-~LEVEL LINKAGE £O1TOR OPTIONS SPECIFIED LIST.NCAL
VARTABLE OPTIONS USED — SIZEw{l26976,245T6} DEFAULY OPTION{S) USED
IEW0Q0D HAME HKOXQ1PK{R)
ek rHDX0L1 PR NOW REPLACED IN DATA SET
(in 057360 FORTRAN H DATE 70 13715 28 O1
COMPILER DPTEONS — NAME= BAIN,0PT=02,LINECHT =44  SOURCEBCD 4NOLTST s NODECK » LOAD» NORAP RDEDI Ty IDy NOXREF
15N oooz SUBROUTINE PADCST
g DETERHINE IF MORE 'I.'HAN ONE PAD NEERED AT EACH COMPLEX
TSN 0003 REAL RPERPD4NPUSED
ISH 0004 INTEGER®2 MATCH,JF, JLyNVEH HOREs NSAVE, HPADsVEH, LETT+LYR, HIN,
1 NPFaMNPSTGyNPINTLNP INTU+KOUT s NONREC o LYD »NBULT
< STORAGE FOR CHDOZ AND PADCST
1SN 0005 COMHMOR/NONDIM/ NUMDNSTGrMYRS NFAH NCE RPNV
158 0006 COMMON/VEHCLE/ NPADL 2:60), YEH{4160) +NYP(2+60)
1SN 0007 COMHOMSSTAGEZ LSATRD)pSHR 1411 45TGI40) ,SUSIS0) NYS(40) ySUSLS(40,2)
1 NFS{40,4)
15N 0008 COMHON/HMISSON/ LETTI2501,LYR{250)LTRES5G R YRLI{2501 sMIN{250) 4N
1SN 0009 COMHON/PADS/ PFAMD{304+5+3) s PFARS{3095,3) 8PFARI30,5},
1 PSTGDI30410:3},P5765(30410,37+NPSTGI305E0),PINTS{30,5,3),
2 NPINTL{30,5),NPINTUI30,5),PADI3D]
ISN 0010 COHHON/CHOOZES NEXTWGUESS+HPERPD(30),LP
I15H 0011 COMMON/SAVEPT /MORE{ 50} +KDUT {1001+ LOUT +EXTRA, 5AVS (20}
ISN 0012 COMHONSSAVELBS KXsKIpHX4NCOST4K+KZ
ISH 0013 COMHON/DSCOST/ DS{100) +SUSTI100).HYD {100}, LYO(100) NONREC (120,20}
ISH 0014 COBHON/VEHREC/ RECUR[604+20y2)4NHULT 150,500 IFLAG
ISN 00315 COMMONSSCRACH/ TDE{500),H2{5001,2(500),Ht560),N5AVELLD),
1 NUDEES.SOD)'LZI100!.HATCH(ZD!;NPUSEDIZO)-JF(ED].JLIZO!.DUHIZO)-
C‘ 2 NVEHI20%10) yCOST{ 2,250 ,¥R(100)
15N 0016 b HRITE [654045) NX4HINX), TOSIHX) (Z{KX)
C  MORE = NUMBER QOF NODE WHICH HAS 8EEN CONSIDERED AS DPT. SOLN.
1SN QOLY DO 355 1 = 1,50
ISN 0018 IF {MDRE{IV.EQ HX) GO TO 354
158 0020 IFIMORE(I) NE 0)i60 10 355
15N 0022 KORELI) = NX
ISH 0023 GO T0 356
15N 0024 355 CONTINUE
1SN 0025 357 WRITE (64358}
iSN o026 GUESS = 0 0
ISH 0027 60 TD 359
15N 0028 325 HRITE{64901) HX4+PAD(I}.d
1SH 0029 1i4x) = 20 DE3Q *
ISN 0030 G0 TO 55
1SN 0031 356 EXTRA = 0 O
1SN Q032 IFINP EQO D) GO TO ¢
1SH 0034 00 320 E = 1,NP
15N 0035 DO 322 K = 1,HYRS

D-31


http:MORE(II.EO
http:VEH(4,60),NYP(2.60

D-32

2

HPUSEDMK) = 0 0
oh 322 2 = 1,10
NVEHIK+J} » O

C COUNT NUHBER GF LAUNCHES REQUIRED PER PAD PER YEAR

323
21

00 321 J = 1.NK

IF {YRLHiJ) EO 0.0} GO TO 321
K = HINLJ)

JA o= LETT ()

L = LTR{JA)

Kl = K L HINGIO, ISIGNINV,NV-K]))
1F [NPADILsK1J.NE I} GO TD 321
N = LYR{J}

X = NHULT(K1y.040

X = YRLM{J)#X

NPUSEDIH) = MPUSEDIH} £ X

DD 323 ME = 1,10

JE(NVERIH,ME) EQ K1} GO TO 321
1F ENVEH(M,ME).NE.D) GO TO 323
NVEHIM,HE)} = K1

GD TO 321

CONT INUE

CONTINUE

€ SEE TF SECOMND PAD 15 REQUIRED AT ANY FACILITY

33}

33z

333

3320
328
327
326
329

34

o

34

-

39
338
337
316
334
335

DD 331 4 = 1,20

BATCHUJ) = ©

DO 324 J = 14MYRS

IF [NPUSEDLJ).GT 2.0*NPERPDLIN} 6O TO 325
IF [HPUSED(J) LE NPERPDIT)] 6O TO 324

DO 326 K = 1,10

LF [NPSTGII4K}.EQ.0) GO TO 329

IF [PSTGOUI,K,2) € PSTGSEINKs2).LT 001) &0 TO 326
00 327 | = 1,10

1F (HNVEH{J,L} €0 0) GO TO 325

LA = NVEHIJsL}

00 2328 LB = 144

IFIVEHILB+LA) EQ O) GO TD 327

1F [VEHILByLA).NE NPSTGII(K}) GO To 328
00 330 LC = 1420

IF {MATCHILC) EG.0) GO TD 332

IF (HATCH(LC) EQ X) GO TD 333

6 To 330

HATCHILE) = K

JEILCY = g

JLILC) =

GO TO 326

CONTEINUE

CONTINUE

CONTINUE

CONFIMUE

DD 334 K = 1,5

TE [NPFAMCI.K)} EQ G) GO TO 335
IF {PEAMDII+K,2) & PFAMS{I+K+2] LT. CO1) GD TO 334
D0 336 L = 1,10

IF {NVEHIJ,L)} EQ 0) GO TO 334&
LA = NVEH(JsL}

00 337 LB 5 144

IF {VEHILBsLA) £0 0) GD TO 338
LD = VEHILB:LA)

DO 338 LC = k4

IF INFS{LDsLC) EQ €] GO TO 337
IF {NFS{LD.LC) NE NPFAM{I,K}) GO TD 338
Kl = -K

00 339 LE = 1,20

IF IMATCH{LE) EQ O} GU TO 340
TF (MATCH{LE) EQ K1) GO TO 341
GD 7O 239

HATCH{LEY = K1

JFILE} = g

JLILE) = g

6D TO-334

CONT INUE

CONT INUE

CONTINUE

CONT INUE

CONTINUE

DO 342 K = 1,5

IF (NPINTL{I+X).EQ O) GO TO 324
IF {PINTS{IyK+2).LT .001) GO TO 342
00 243 L = 1,10

IF (NVERIJsL}-EG«0) GO TD 342
LA = NVEH[J+L)

DD 344 LB = 1,3

IF (VEHILBL1.LA}.EQ 0) GD TO 343
LC = VEH(LByLA)


http:VEH(L8C1,LA).EO
http:NVEHIJL).EO.0I
http:PINTSIIKI,2J.LT
http:NPINTL(IK).E0
http:VEHIL8.LA
http:VEHILBLAI.NE
http:INPUSED(J).GT

15N 0143 BD 245 LD = L4

I5H 0144 TF INFSILC,LD) EQ O) GO TO 344
SN 0146 IF (NFS{LC,LDY NE NPINTL(T+X}} GO TOQ 345
tsN 0148 LE = VEH{LALY+LA)
ISN 0140 PO 346 LF » Lak
I1SH 0150 IF [NESILE.LF} EQ O] 60O TO 245
1SN 01452 IF [NFS{LEstF} EQ NPINTULT+K)} GO TO 347
I5H 0154 346 CONTINUE
1SN 0155 GO TOD 345
I5H OI56 3AT Kl = ~100 = K
15k 0157 DO 348 LG = 1+20
1SN 0158 IF {MATCHILG)} EQ ©) GO TD 349
ISN 0160 IF (HATCHILG) EQ K11 GO TO 350
ISM al&2 60 TO 348
15N 01563 349 MATCHILG) = K1
ISH 0164 JFILG) = 2
15N D165 350 JLILG) = &
1SN 0186 G0 TN 342
1SN 0167 3%B CONT1HUE
ISN 0168 345 CONTINUE
iSN 0189 346 COMTIRUE
1SN 0170 343 CONTENUE
I5N o171 342 CONTINUE
ISN 0172 324 CONTINUE
[M ADD EXTRA PAD COSTS ASSOCIATED WLTH THIS SOLUTION
ISH 0173 00 351 J = 1+20
ISH 0174 IF (HATCHIJ) EQ 0) GO TO 320
1SN 017¢ 1F {HATCHI(J) LT.=100) GD 7O 352
15H 0170 IF [MATCHIJ) LT 0) 6O TO 353
ISH 0180 K = MATCHIJ}
15N 0181 EXTRA = EXTRA £ PSTGD(1,Ks2) & PSTGS{14Ke2) * FLOAT{JL{JI=JFIJIET]
iSN 0182 GO TO 351
ESN 0183 353 K = =MATCHIJ}
15N 0184 EXTRA = EXTRA & PFAMD{IK.2) & PFAMS{I K42 *FLOATIJLIJI=JFLJIEL)
ISN 0185 GO TO 351
ISN 0186 352 K = —=MATCH(J] - 1060
ISH 0187 EXTRA = EXTRA & PINTSII,Ky2) * FLOATIJLIJI-JF(J}EL)
ISN 0loe 351 CONTINUE
isi olag 320 CONTINUE
1SN 0150 1 HRITE {63:403) EXTRA

c
C AOD PREVIOUSLY NEGLECTED SUSTAENING COSTS

TSN 0191 IFILOUT EO o) &0 TO 11

15N 0193 DD 10 I = 1,NURD

ISH 0194 IF(XOUTTT} EQ 9.0R.L2{1} EQ 0) GO TO 10

1SN 0195 LZil) = 0

ESH 0197 DD B J & 1,KH

ISN o198 LM = RIN(J}

ISH 0199 DD 6 K = 1,20

ISN 6200 IFINONRECILMaK] EQ 03 CD T0 8

ISN 0202 IFIHDHREC{ LMK} HE IY 60D FO &

ESN 0204 LY & LYR{H

1SN 0205 LZII) = MAXOILZ{T)s LY-NYDII}EL}/KID

15K 0206 & CONTINUE

15N 0207 8 CONTTRUE

15N 0208 XX = LI{1I*KI

15N 0209 EXTRA = EXTRA [ XR#SAVS(LT}

15i 0210 IF1DSET) GE.+5] GO 70 10

158 0212 EXTRA = EXTRA & D5(1)

15K 0213 10 CONTINUE

1SN 0214 CALL PACKILZ1NODE[L+NX)yNUHDy5)

15N 0215 HRITE{ 6,405} EXTRA

ISH 0216 11 IF [EXTRA LT..001) GO TO 354

15H 0218 TDSINX) = TOSIHX) & EXTRA

ISN 0219 ZtNX) = ZINX) & EXTRA

1SN 0220 GUESS = ZINX)

154 0221 WRITE ia.zml GUESS

I5H 0222 60 TO 55

ISN 0223 354 Ha]TEtﬁ.fooZl ZiHxy

15N 0224 359 EXTRA =

ISN 0225 RETURN

ISH 0224 %5 EXTRA = 100 0

ISH 0227 RETURN

ISM 022a 210 FORMAT [12H NEM GUESS =, FiZ.2)

ISH D229 358 FORMAT(36HOMORE THAN 50 NODES HAVE BEEN TESTED)

1SN 0230 461 FORMAT (2640POSSEBLE SOLUTION AT NOOE,14,%9H NOT FEASIBLE. HORE TH
LAN 2 PADS NEEDED AT COMPLEXs1XeA4yBH IH YEAR, I3)

ISN 0221 402 FORMATU49HO  THIS ASSICNMENT 5 nnmun AT A TOTAL ¢OST OF,F12 2)

1SN D232 403 FORHAT {1BHOEXTRA PAD COSTS =+ F10 2

ISH 0232 404 FORMAT (1HO,1301H*},19H POSSIALE sm.unun P1Z1LH® /0 4 33929K ¢
1 3LFY 245%1)

1SN 0234 405 FORMAT [A1MOEXTRA PAD €& SHALL SUST CDSTS wr £10.2)

ESH D235 EHD

»nsesk END OF COHMPILATION »smwns
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f;ll F88-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST,XREF4HAPNCAL

| VARTADLE OPTIONS USED — SIZEl126976,26576) DEFAULT OPTIONIS) USED
IEWCO00 HAME MOX02PD{R)
TEWD461  PACK

21} TENDGEL  1BCOMm

|

L CROSS REFERENCE TABLE

CORTROL SECTION ENTRY
NAHE ORIGIN LENGTH HAME  LOCATION HAKE  LOCATION NAME  LOCATTION HAME  LOCATION
PADCST 0o 128C
HOHDIH 1290 1
YEHCLE 1280 4B0
STAGE 1760 &E4
MISSGN 1E48 450
PADS 2808 374C
CHOOZE 6068 8%
SAVEPT SOF0 184
SAVELB 6278 18
DSCOST 6290 1839
VEHREC aca ACFL
SCRACH BICO S3FC
LOCATION REFERS TO SYMBOL [N CONTROL SECTION LOCATION REFERS TO SYMSOL 1IN CONTROL SECTVION
. 298 NONDIM HONDIH 29C VEHCLE VEHCLE
} 280 -~ STAGE STAGE 28% KIS50M MISSOR
248 PADS PACS 2AC PADS ; PADS
280 PADS PADS 2B% CHODZE CHOOLE
288 SAVEPT SAVEPT 2BC SAVELB SAVELB
200 DSCOST DSCOST 264 VEHREC VEHREC
2ce YEHREC VEHREL 2ce VEHREE VEHREC
200 SCRACH SCRACH 204 SCRACH SCRACH
208 SCRACH SCRACH 28C PACK $UNRESOLVED
2¢0 §BCOM= SUNRESOLVED 1C4 SCRACH SCRACH
NONDM NOHND 1M
ENTRY ANDRESS ) N
TOTAL LENGTH 108C0O
— S it = o mwen wnwmaw vean e v ————
+444MOX02PD  NDW "REPLACED IN DATA $ET :

DIAGNDSTIC MESSAGE DIRECYORY

IEH04 61 WARNING — SYKBOL PRINTED 15 AN UNRESDLVED EXTERNAL REFERENCEs NCAL HAS SPECIFIED
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3

biit

nmn

158

15N
15N
15K
ISH
ISH
Ish
ISN
1SN

o kdok

b

05/360 FORTRAN H DATE 70 113/15 28«1

CONPILER OPTIUNS — MAMEw MAIN+OPT=02LENECNT =44, SOURCE ) 8CO, ROLTSTNDDECK s LUAD NOMAP s HOED 1T o I0+HOXREF

0002

0003
o004
0005
000&
0007
opos
0009
0010
0pll
0012
o013
oole
ools
Q0is
0oLy
oole
€019

0043
[
0045
[ ]
apaT
Q048
0049
0050

agss

SUBRGUT INE ﬂERFIN.H.VDES-HPLuVREF'PREF'“F!“IuESPrTHR:TSL-D!AnINCLI
*  ERR)

REAL ISP+INCL

INTEGER COUNT$ERR

DIKENSTON WRIN)Y HI{N} ¢ TSP (N) s THRIN)

DATA P1:G /3 15159332 174/

K =N

WPL = 0
1F (PREF) 30430, 10
10 HPL = PREF
30 DO 100 COUNT w 1,50
W o= HPL
D0 40 Im1,K
40 W = HSHF(LIZHI(D)
WLD = W
VIL = 0
00 50 FellK
WE = W=HF(])
IF [HR) 45445,48
45  ERR=Z
GO T0 120
48 VIDL w VIDLEG¥ISP{[1%ALOG (/W)
50 W » WB-WI{I}
1F [KDDF) 90,455,590
55 TF (PREF) 704704160
0 VLOSS w VIDL=VREF
G0 18 o7
70 TB RO
D0 £0 T=1,K
B B = TBEMF{11«ISPLI)/THRII}
WX = WB * EXP (VDES/ISPIK}/G}
T8 = TB — {HX-WBI#ISP(K)/THRIK]
TOM = TSL/WLO
BF (TOM GT 1 5) TOM = 1.5
VLOSS = &BOG *({2.,~TOW) & 2800 *(THR{1}/T5t-1.)
* & SE&PPITDIA®A2/HLOLA 1% EXPITR/125.) -1530 sCOSLINCL/5T 294)
90  DELY = VIDL-VLOSS-VREF=¥
WPL = WPLE (WPLGHI (K})ODELV/ISPIK]/G*(] £hB/IMBLHRIKITY
EF (ABSTOELVI-L ) 95+95,100

95 IF {KODE) 1104964110
g& PREF s WPL
97 ¥ = VDES
® = NEM
ROOE » 1
HWFL = 0.
100 GONTINUE
ERR = 3
GO 10 120
110 IF {HPL LTa0+) ERR = 1
120 RETURH
END

END OF COMPILATEON saeses

faa gl i d
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FBB~LEVEL LINXAGE EDITOR DPYIONS SPECIFIED LIST,XREFMAPsNCAL
VARIABLE OPTIONS USED —~ SIZE=(1Z6976+245T76} DEFAULT OPTIONI[S) USED
JEWODO00 NAME HOXO2PFIR}
1EW04451  COS
IEMD461  EXP
1EHO461  ALOG

CROSS REFERENCE: TABLE

CONTROL SECTION ENTRY
NAHE ORIGIH LENGTH NAME  EOCATION NANE  LOCATION HAHE  LOCATION NAHE  LOGATION

PERF oo 5CE
LOCATION REFERS TO SYHBOL JH CONTROL SECTION LUCATION REFERS TO SYMBOL IN CONTROL SECTION

158 cos SUNRESOLVED 15¢ ExP SUNRESOLVED

150 ALOG SUNRESOLVED
ENTRY ADDRESS 00
TOTAL LENGTH sDo

**2EHOXQ2PF HOW REPLACED TN DATA SET

DIAGNOSTIC MESSAGE DIRECTORY

TEWO4 61 WARNING « SYHIOL PRINTED IS AN UNRESOLVED EXTERNAL FEFERENCE, NCAL WAS SPECIFIED

17 05/3860 FODRTIRAN H DATE 70 113715 29 10
COMPILER OPTIDMS = MAME= MAIN,OPTRO2 3 LINECHT =44, SOURCE BCDLNOLTST p HODECK ¢ LOAD HOMAP  KOEDIT 4 ID 4 NOXREF
TSN 0002 SURROUTINE PRINT
< *%¢PRINT GUT DECTSION COST CATEGURIES*%%
4
I5N 0003 - INVEGER®2 MNONREC ,LYDNPFAM,NPETG,NPINTL,NPTHNTU
ISH 0004 COMMON/KONDEHS HUMD 4 NSTGsMYRS yNFAMNC T NPNY
ISN 0005 COMMONSSTAGES LSACA0) »SHREGL) e STGI40) ySUS{H0)4NYST40) 4 SUSLSI40.20y
1 NFSi&0,4)
ISN 0006 COMMOR/DRSCOST/ DSE1001+5UST{1001,NYD{100),LYD(100}yNGNREC{12C+ 20}
ISH 0007 COMMDN/ TNT/ NFHL (401 «NFRULAD ) s DINT[40) 4 SINT {60}y STHTLS (404 2)
ISN 0008 COMHON/FAKRILY/ XOGDEF (30} +FHNR{30) FHSUSI30} FHSES {3042} RARI D)
ISN 0009 COMHON/PADS/ PFAMDI30+5:31,PFAHS(30,5,3)4NPFAHI30,5),

L PSTGD{20,10,3),PSTGES5(30,10,3 ) yNPSTGI30,10),PIRTS130,5531,
2 NPINTL(30:5)HPINTUL30,5) 4 PADI3O}

ISN 000 COMMONSSCRACH/ HAT{10D) ¢ LYFL30 ) NYF(3014HAF[3043 1},
1 MAIC{4D,3)+HAPFI30+¢53,HAPS (30, 10} +HAPT{20+5),DUMHY {4045,
2 MAS140:3)y VMiZ,120)

c
ISy 0011 HRITEl6,211)
I5H 0002 00 925 T = 1,HUMD
isH 0013 JEMAT(I)
15N 0014 IF {J.LT <400} GO 7O %071
15H nols IF tJ LT =-300) GO TO 9072
15N 0018 IF {J.LT =200} GO TO 9018
15N o020 §IF[J LT —100) GO TO 345
1SN 0022 IF{J LT 0) GO 70 340
ISN o024 DD 9073 K = 1,3
ISH D025 TE (HAS{J,KE NE 1) GO TO 9073
13N oozv IFIK EG 1) WRITE{&e208) I,SHR{J}SUSLIISTGLI)NYDLI)LYDLTY
158 Q029 IFIK EQ.2) WRITE( 649074} LyDS(I}45USTUINWSTGEJY+NYDIT)LYD{]}
154 0031 IF(K.EQ 3) WRITEL6,9075) 1+DSII)4SUSTIIHSTGLIN HYDUT},LYDLT)
154 9033 GO0 Y0 925
1SN 0034 9073 CONTINUE
ISH 0035 340 Jx=~J
I15N 0036 DD 9076 K = 1,3
154 o037 IF {HAF{JX,X} NE 1) GO TO 9076
ISN 0039 IF (X EQ 1) HWRITE{6,209) I FERNRIJX)JFHSUS(JXY,FARIIR) NYDIT),
1 LYpin
1SH 0041 IF {K EQ 2} HRITE{6+9077) [,DS{T).5USTIL)FAH{IX),HYDLT),LYDIT)
154 0042 IF (K EQ.3) WRITE(G,90T8) 1oD5{I),SUSTLI JFAR{IX) o NYD{E }yLYDUT)
1SN 0045 60 TQ 925
§ISN 00456 9075 CONTINUE
1SN 0047 345 Jx=—J-100
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TSN

whEkEEw

0048
0049
0050
0051
0053

onss
0057
0059

008l
0062
Q053
0065
0066
Q06T
00468
0069
0070
0071
0073
0074
Q075
o076
aoTT
onTs
o079
opsl
0082
0053
0084
00és
0086
0037
0088
o0se
00 %0

onal

0096
0097
0090
Q099
0104

0101

JY=RFHL{JX}
JZ=NFHU L3X)
0D 9079 K = 1,3
JFE {HARCIJXsX} NE 1) GO TO 9079
IF K E0 1) HRITE(6:2100
1 T4DINTLJX) o STNT X} (FARLIY ) FAMLIZ Y NYDU DY, LYD{T)
1F (K €0 2] WR1TE{6,5080)
1 FaDSEI1,SUSTLI) +FAMLIY) 4 FAMIIT e NYD T ) oLYDLL)
IF (K EO 3) WRITE{6,500L)
1 IsD5CT1,SUSTUI) RARKIYEFAMEJZ I NYDET) 41YDI])
GD TD 925
9079 CONYINUE
G018 JX = =J ~ 200
00 9082 K » 1,5
1F [MAPFIJX:K) NE.1} D TO 9082
B KX = NPFAM[JX:K}
WRITET6+9083) EoDSLI)+SUSTIINoFARIRK )y PADIIX)HNYDIT)hLYDIT)
GO0 T0 925
9082 CONTINUE
9072 JX = -3 - 300
D0 9084 K ® 1,10
1F [MAPS[J%4R} NE.13 GO TO 9084
KX = NPSTG(JXsK)
WRITE(6,9085) 1+0SLEI4SUSTURN . STGIXX) +PADLIR) 4 NYDIID,LYDLD)
GA TO 925
9084 CONT INUE
071 JX = =3 = 400
DD 90846 K = 1,5
IF (BAPI(JX,X) NE 1 GO 18 5086
KX = HPENTL{JXsX)
RY = HPINTUHJX,.X)
HRITEL6s90BTI I sDS LIS SUSTI I FAKIEX ) s FAHIKY 1 PADLIXIpNYDIL)2LYDIT)
GO TO 925
9084 CONTINUE
925 CONTINUE
RETURN
208 FORMAT (146X+2F12.255X, 451Xy 14HETAGE HARDHARE § 29X 5 13,9X»13)
209 FORMAT {[4y6Xs2F12 245X4A%s1Xy ISHSHARED HARDHARE,28%,13,9%s13)
210 FORMAT{14,6X92F12 245Xy 1SHINTEGRATICN OF yAG5H AND sA%,
1 9H HARDHARE11X4I3.9X,131
211 FORMAT{2SHIOUANTITIES SRANCHED UPON/1HD, 31X, 11HDEVELQPMENT2X)
1 10HSUSTAINING 50X 1OHYEAR AVAIL2XyJHLAST YEARS/)

G0T4 FORMAT (14y8Xe2F12.2¢5XA0IXyFHSTAGE ETR4ILX, T249%,13)
9075 FORMAT {1&6¢6Xe2F]2 2+5Xs A% 1XpIHSTAGE HWTR334X4 [3,9X, T3
9077 FORHAT (D446Xe2F12 2+5XsA%y1Xy LOHSHARED EVR,33Xe13,9%,13)
9078 FORMAT (T4, 86Xs2F12 245X A% L%, I0HSHARED WFRsA3X 139Xy T3)
2080 FORMAT ([14y6Xy2F12+2+5Xs15HINTEGRATION OF A% 5H AND o4 4H ETRy
1 16%412,9%s13)
908]1 FORHAT (14,6X92F124295Xy15HINTEGRATION OF yAR+5H AND »A%+4H WTR,
2EX 13,90 13)
S083 FORHAT {I4¢6X42FL2 295X9pA4s1X+14HSHARED AT PAD 4 A4y 25K313:9%p13)
9085 FORBAT (1495Xs2F12 2,5X¢A4e1X: 1IHSTAGE AT PAD 1A4,26X,1349X4+13}
9087 FORMAT (I446X+2FL2 245Xp1SHINTEGRATION OF 546,54 AHD ,A4,1Xs
1 THAT PAD »A%4,8Xy1349Xs13)
END

ENR OF COMPILATICH *iawsx
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Fea-LEVEL LINK.IGE EDITOR OPTEIONS SPECIFISH LlSTnXREFpH&\P.NCAL

TABLE OPTFONS USED = SIZE=(1269T4:24576) PEFAULT OPTION{S) USED

EWDGOO NAHE HOXO2PRIR Y

EWD461 IBCOMm

CROSS REFERENCE TABLE

CONTROL SECTION ENTRY
HAHE ORIGIM LENGTH NAME LOCATION NAME LOCATIDN NAHE
PRINT an NaA
HONDIH D90 i
STAGE DB &4
DSCOST 1498 1838
INT 2c00 3Co
FAMILY 3090 200
FADS 3360 374C
SCRACH BAFD S3FC

LOCATION REFERS TO SYKBOL IN CONYROL SECTION
~

ENTRY ADDRESS
TOVAL LENGTH

w25 HOXO2FR

1EWO4 6! WARNING ~ SYMBOL PRINTED 15 AN UNRESOLVED EXTERNAL REFERERCEy NCAL WAS SPECIFIED

FORTRAN IV G
Jool
000z
0003
o004
4005
0006

ooar

a6ge
[+ 1]+ L ]

ool10
0011

ani2
ac13

0014
acels

LOCATION REFERS TD SYXs0L

NONDIH HONDIN 360 STAGE
D5L0ST 0500ST 374 INT
FAMILY FAMELY 370 PADS
PADS PADS 384 PADS
SCRACH SCRACH 38C SCRACH
1BCDN= SUNRESOLVED
[{-]

BEFD

HOW REPLACED IN DATA SET

DIAGNDSTIC HESSAGE DIRECTORY

LEVEL 1, HOD 4 STGHUM DATE = 70113 k5745728

SUBROUTENE STGNUMITIFLAGL)
COMPYTE NUMBER OF $TAGES ACYUALLY USED AND THEIR RECURRIMG COSTS
INTEGER®*2 LETTyLYRyMINWNPADs VEHsNMULY o L YD+ NONREG
STORAGE FOR MATNy DECISHy STGHUMy CAPADLs AVAILy AND CHOOZ
COMHON/NONDIN/ RUMD4NSTGyHYRS,HFAMsRCT fNP 4NV
STORAGE FOR MAIN, DECISH, STGNUM, CAPABL, AND Avafl
COMMON/VEHCLES NPAD(Z+60) +VEH[%+60)4NYP (2460}
STORAGE £DR MAIN, STGNUM. CAPABL. AVAIL. AND CHOOZ
COPHON/MESSON/ LETT (2503, LYRI250)s LTRI50)» YRLH[250) +MINI250) +NH
STORAGE FDR MAIN, DECISN, STGHUH, AND AVAIL

L T T 4 B 2 B ]

COMION/STAGES LSAT40) ,SHRIGYE ) »STC{A0) ,5USTA0} ¢ NYS{40) »SUSLS 401 2)
+

1 NFS{40+4)
STORAGE FODR MAIN, DECISNy AND STGNUM
CONMON/ INT/ NFHLLAD1yNFRLFLS0) yDINTLR0 ) s SINT (40}, SINTLS40,2)

(2]

[ STORAGE FOR MAINy 5TGHUH, (HOGZ, AND CAPABL
COMMON/VEHREC/ RECUR(6052052) (RHULT (60,501 IFLAG
COMNON/CAPHAT/ YHH(45250) NV2

C STORAGE FOR HMAIN ANO STGHUM

COHMONZTNTREC/ RINT{40),PLCINT(40)
COMMON/STGREGS NBY(40Y} pHODE{40.3} 9 SR 14043} PLLI40,3),POIL3),
1 53J4{3,3)
COXUON/DSCOST/ DSLI00) 2 SUSTE100) :NYD {100} ,LYD{ L00) 4NONREC 11204 20)
COMYON/REUSBLS HUISO),UPPL50}
C STORAGE FOR STGNUM AND REUSE

COHMON/NUHBER/ STGYTRI4Dy2042),RINTYRI40,20}

COMMON/SCRACHS STGYHHI40420) 4 STOHAXIA0¢2042}4RINTHX(40+20),

; HS-:]:EE:’-OJ s ISAVE (40} s DUMMY(1735}sMAS(40:3) ,DUKIL60) »NUS(40]+

XL O

IF {IFLAG GE.1} GO TO &
c FIND HAX NUH OF EACH STAGE ANO INTEGRATION PDSS1BLE
00 &6 § = 14N5TG
NUS{I) = O
DD 661 J=l.HYRS
STGYTRIT,4:1) = 0.0
STGYTR{I+J¢2} = 0 0
JFENCT EQ 0) GO 10 &&5
00 662 § = 1,NCI
00 662 J = I4HYRS
662 RINFYRII+J) = 0 O
665 DO 650 1 = 1+NH
IFE(YRLMETY £Q 0 01 GO 70 650
J = LYRII}

1)

-

RAKE

IN CONTROL SECTICN

STAGE
1RT

SCRACH

LOCATION


http:NYP(2.OI

FORTRAH IV G LEYEL L, HOD & STGNUH DATE = 70113 15445728

0029 JX = LETFLI}
0030 K = LTRIJX)
€ MSAVE & ISAVE INDICATE IF THAT STAGE DR [NTEGRATION HAS ALREADY BEEN
[ COUNTED FOR MISSION NM
0031 00 9003 17 = 1,40
0032 HMSAVELTZ) = O
0033 9003 ISAVE{1Z) = O
o034 00 650 IV = 1,NvVZ
0035 IF{ITEMIVHMIL, 1}, IVe1) EQ O} GD TD 650
0036 11 = IV + MINGLO, ISIGNINV,AV=IV))
0037 X = NHULTi11,JX}
0033 DO 549 HS = 1,4
0039 1A = VEH[HS,11) :
0040 IF(iA EQ.G) 6D TO 650
0041 IF{HSAVE(IA) EQ 1) GO 1O
0042 STGYTR{TAyJyK) = anlthx py STGYTRITA4J (K]
043 HSAYE(TA) = 1
0044 644 IFENCT FO 00 GO TO 649
0045 IFLHS ED.&D GO TO 650
0046 TF{VEH{HS+14111.EQ.0} GO TO 650
o4t L1 = VEHIMS+1,]1)
0048 DO 645 MI = 1,NCI
0049 iFnsnvemn eo.n GO TO $%5
onsg DO the
0051 lanﬂ.lHn NE NFHIA'KYH 60 TO tAs
oos2 DD 647 KZ = 1.4
0053 IFINFHU(KI} EQ NFSILLI.KZ}) GO TO 648
o054 84T CONT MU
0055 &46 CONTINUE
0956 60 Tit 643
0057 848 RINTYREMI+J) = RINTYRIMIoJ} + YRLMCI)®X
0058 ISAVE(MI) = §
0059 45 CONTINUE
000 649 CONTINUE
0061 650 CONTINUE
0062 DO 668 1 = 1|NSTG
0063 DO 668 J = 1yHYRS
oD e 558 STCYHHIFad} = STCYTRON,J, 00 + STEYTRIN.J, 2}
go&es G0 TO BT3
C DETERMINE NUMRER OF EACH STAGE AMD IHTEGRATION USED IN LAST 1TERATION BY YEAR
0056 621 DO 623 I=1,NSTG
0067 DO 523 Jul,HYRS
0068 D0 523 Kmly2
FORTRAN 1¥ 6 LEVEL 1y MOD % STGNUM DATE = 70113 5ia5/28
0059 STGHAX (T +JeK) = STGYTRIILJ4K)
0070 623 STGYTR{I1J+X) = 0 O
0071 IF [NC1.EQ 0) GO TO 9000
o072 00 824 1=1,NCI
0073 DD £24 JalyMYRS
0074 RINTHX{1,d) = RINTYRIT+J)
0075 624 RINTYR{1+J) = 0.0
0076 9000 DD 622 Jol,HH
0077 IE{YRLA(J) EQ 0.0) GO 1O 622
0078 I1 = HIND)
0079 1 = 11 + MEND{D, [SIGNINY,NV=§11)
ogso K = LYR(J)
0081 JX = LETTLH
0082 ITR = LTRISX)
0083 X e HMULTUI,J%)
0084 00 &25 HS = 1.4
0085 L = YEHINSs1]
0086 IF [L.EQ 0} GO T 8622
0oR7 ATGYVRIL K, {ITR} = STGYTREL.K,1TR} + YRLMEJHEX
0088 IF INCI EQ.0) GO TD 625
0089 If (M5 E0.4) GO 70 622
0090 IF LYEM{NS+141).£Q 0) GO TO 622
0091 LL = VEHIHS#1,T}
0092 DO 624 MIsl,NCI
0093 00 62T K¥=1,4
0094 EFINFHLINTD NE NESILyKY1} GO TO 627
0095 D0 628 KI = 1,
0096 IF INFHUTH1) Eo NFS{LL,KZ)) GD TO 629
0097 628 CONTINUE
0098 &2¥ CONTINUE
0099 60 10 626
o100 529 RINTYRIMI,K} = RINTYRIMI+K) + YRLHIJ)=X
0101 626 CONTINUE
0102 525 CONTIMUE
0103 622 CONTINUE
ol0% IF 4cI EQ n) GO TO 9001
0105 DO 89F [s1.HC1
0106 00 691 Jx1,HYRS
0107 691 IF{RINTYR(I4J) Eo 0 QJRINTYR(I+J) = RINTHXLI,Jd}
nios 9061 bn 476 1 = 1,RSTG
0109 00 676 J ® 14HYRS
0110 00 & 1s2
olil IFIABSESTGYTRH-JM) = STGMAXIT+JsK11.6T 0 OD1.AHD STGYTRII+JoKls
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FORTRAN IV & LEVEL 1, MOD & STGNUM DATE = 70113 15745128
16T 0 Do} &0 10 677

o112 676 CONTINGE
0113 HRITEL 65,4101}
0114 4101 FORMAT {IHD,;4X, 40HTHE OPYIMUM SOLUTION Ha$ BEEN DETERHINED)
o116 IFLAGL » O
[T RETURN
c DEYERMIME HARDWARE COSTS BY YEAR BASED ON LAST ITERATION
0117 677 DD 8013 § = 1,NSTG
0118 KLUELD) = 0
0119 00 8014 4 = 1,MYRS
0120 IF{STGYTR{TsJr1) GT O 01 OR STGYTR{I;Jy2)4GTa 01} KLUE({I) = |
0121 STGYHWI1+d} » STEYTRII4JpL) + STGYTRII4J42)
0122 8014 CORTINUE
0123 PF{XLUENT) E.2) GD YO 8013
0124 DO 8016 4 = L:HYRS
0125 STGYTRUIedsl) = STGHMAXUI4+Jy1)
0176 i STGYTREI+de2) = STGMAX[LyJe2)
0127 3016 STGYIMEL+d) = STGYTRI14d41) + STGYTRII Js2)
[3¥1] BOL3 CONTINUE
C  ADD INITIAL REUSABLE PURCHASE PRICE TO DEV. €OST DS
0129 673 DO 710 1 = 1,NSTG
0130 IF(NUL1}.EQ.0) 6O TO 710
0131 IFCIFLAG GE I AND NU{II GE 0) GO TO 710
0132 IFLIFLAG EO 0} 6O TO 709
0133 NUSEIT = NULID
€ THE FOLLOWING CARD IS USED IF THE PROGRAH FTERATES ON INLTIAL QUANTITY
4 TO BE PURCHASED
c CALL REUSE
0134 5709 NI = HAS(I,1)
0135 X = IABSINULLD)
0136 ¥ = KUSEi)
0137 DSINIY = DSENID + {X+¥) & Ubp{I)
0138 T10 CONTINU
[4 HAKE ADJUSTHENT FOR S8ATCHING OVER YEARS
0139 DO &63 [ = L«NSTG
0140 IF {NBY{I} EQ.1) GO TO 663
0141 TA =2
0142 iB = NBY(I}
0143 IC =1
0144 666 DD 665 Jm 1A.18
0145 IF {J GT MYRS) GO TO Y00
D146 666 STGYHWII,IC} = STGYRM{I4IC) + STGYHW(T,J)
0147 700 DO 667 J = IA.IB
FORTRAN IV G LEVEL 1, HOD 4 STGNUN DATE = 70113 15/45/28
0143 1F tJ GT MYRS) GO TD 663
0L4g 667 STGYHH(14J] » STGYHW(T,1C)
ol50 1A n 1A + NBY(1)
0151 16 = 1B + KBY{I)
0152 IC = 6 + MBY(I}
0153 GO TD 866
0154 663 CONTINUE N
0155 DO 9002 F = 14NSTG
0156 IF(KLUELT] €0 0) GO TO 9002
0157 DO 9002 J = 1MYRS
o158 IF(STGYTR{TyJs1) LF..01)] STGYTRIIsJol) = STGHMAX[Tsde1)
0159 IF ISTGYTRINyJs 204 LT.e01} STGYTR{T;Jy2) = STGHMAX{I14J,2)
0l¢0 TE(STGYHH (1,d) LTeaOLll STGYRW(I+d) = STGYTR{IJsLI+STGYTRILJs2)
0161 9002 CONTINUE
c BETERMINE VEHICLE RECURRING COSTS BY YEAR ANO LAUNCH SITE
0162 DO 632 1=1.NV
0163 00 635 J=1,MYRS
0lék RECUR[I,J+41) = 0 0
0165 635 RECURII,d12} = 0 0
0166 00 633 H5 = 1,4
0167 K = VEHINS, [)
0165 IF {% EC 0) GO TO 632
0169 DD 63% Ju E+MYRS
0170 IE {STGYHWIKyJ).1T 0 001) 6O TD &34
0171 IF (MODE(X+1).NE 0) GO TO 2015
0172 HDOWR = SREK;1) * STGYHWIK:J} #% PLLEK,1)
0173 60 To 8010
0174 8015 LX = HODE(Ky1)
0175 IF {STGYHH (X400, LE POJILX) ) HOWR = SRELX,1)/5TGYRM (K, J)
0r7s IF (STGYHW [XgJ} GTPOJILX)) HOWR = SRJ{LX;2F+SRILX¢31/STGYHY (K4}
oy 8010 DO 692 L = 1,2
0178 IFLSTGYTRIX:JsL) EQ D O) GO TO 692
179 H=l + L
6180 LF {HOOE{K.H) NE 0} GO TQ 801l
o181 RECURA Ty J+L)=RECURL Fy Jy L} +HOHR+SRIK M) #STOYTR {Ky Jo L 1F¥PLEAK M)
0182 G0 T0 892
0183 BOl1 LX « MODE(KyM}
o184 TFISTEYTRIKyJ sL) LE.POJILX)} aEcURu,J sL) = RECURIEsd 4L}
1+ SRI(LXsLI/STGYTRIKed oL} + HODW
0185 IF ISTGYTR{K+J sL) GF POJILX)D RECUMI.J sL) = RECURITLJI ,L) +
t SRUILX 2] # SRICLX#3}/STCYTRIK+J oL} & HOWH
01B6 692 COMTINUE
0187 634 CONTINUE

3.

D-40


http:STGYHO(I(,JI.LE
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http:STGYTR(ItJ,).GT

et

FORTRAN IV G LEVEL

L HOD & STGNUM

[31:]:3 +~ [IF {NCI EQ.0) GO TO 833

0189 IF {HS EQ 4) GO TO 632

0190 IFIVEH[MS+1,1) E0 O} GD TO 532
ol9l Kl = VEHINS+1,1)

0l92 DO 636 L=1,NCH

0193 OO &37 KYul 4

0194 IF (NFMLIL} NE NFS{KsKY}) GD TO 637
0195 0D 638 KZ = 144

01956 IE {NFHUIL)} EQ NFSIK1.XZ}) GO TO 439
Q197 436 CONTINUE

o198 637 CONTINUE

0199 GO TO 636

0200 639 DO 640 J = 1.MYRS

0201 IFIRINTYR{LyJ} £Q.0 0} GO TO 640
o202 HOWR & RINTIL)®RINTYRILyJ)**PLCINTIL)
0203 RECURII40p11 = RECURIT,Jsl) + HDHR
0208 RECURITsJe2) = RECURIIsJs2} + HOMR
0205 &40 CONT FHUE

0206 6346 CONTINUE

azov 633 CONTIKNUE

o208 £32 CONTINUE

0209 IFLAG]L = 1

0210 RETURN

0211 END

FORTRAN IV G LEVEL 1, HOD 4 STGNUK

TOTAL MEHORY REQUIREMENTS 001B74 BYTES

DATE = 70113

DATE = 70113

15/45/28

15445728

_fE oy o4

sh
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Faf-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED LIST#NCAL:HAP
VARIABLE QPTIONS USED —~ SEIE=(126976+24576) DEFAULT OPTIONLS) USED
1EHODDO MNAHE MOXO2SHIR)
» IEMO4EL  1TEM
IEW0% 61  1BCOM=
IEHDGH61  FRXPR=
FEHO461 MINO

i HODULE HAP
CONTROL SECT1ON ENTRY
MAME  ORIGIN LENGTH NAME  LOCATION NAME  LDCATION NAME  LOCATION NAME  LOCATION
STGHUM 00 1874
NOND IH 1678 1€
VEHCLE 1898 480
HIS50N 2040 A%D
STAGE 2408 6E4
INT 31C0 aco
VEHREC 3580  3CF4
CAPMAT 7278 FA%
INTREC 8220 140
STGREC 8360 670
DSCOST 5900 1838
REUSBL A208 190
HUMBER A398 2589
SCRACH co1s  53FC
ENTRY ADDRESS 00
TOTAL LENGTH 11018

**3XMOX025M  HOW REPLACED IN DATA SET

DEAGNOSTIC HESSACE DIRECTORY

IEWD4 51 WARNING — SYHBOL PRINTED [S AN UNRESOLVED EXTERMAL REFERENCE, NCAL WAS SPECIFIED
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