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FOREWORD

The program documented in this report was prepared under Contract
NAS8-20082, Appendix C, Schedule Order C-82. This work was done at the
direction of the Technical Coordinator, James Mabry, of the Opérational
Analysis Branch (AERO-MX) of the Aero—Astrodynamicé Laboratory, Geotge C.
Marshall Space Flight Center. This task was performed.by R. A. Alford
and W. T. Pease of the Orbital Analysis and Mission Planning organization
of_Nor;hrop—Huntsville. The assistance and guidance of Mr. J. Moore of
the Obérations Analysis Branch of AAL contributed to the successful and

timely completion of this task.
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ABSTRACT

This document is a complete user and programmer guide for the REPRI
program. This program was developed to perform mission concept, subsystem

capability, and expefiment support compatibility studies for the Space Station.

The program utilizes Monte Carlo techniques to randomly schedule events in
discrete intervals. Resources, logistics, cost, and space station volume are

considered in the program.

The program may be used to:

© Constrain available resources and/or space station volume and deter-
mine how much of a given experiment program can be accomplished.

© Determine the quantity of resourées and/or spacé station volume is
required to support a given experiment program.

© Determine the sensitivity of the experiment program scheduling to
availability of resources, space station volume, or to individual
experiments. ' ‘

The speed of the REPRI program éilows large sample sets of feasible

schedules to be generated and summarized. This allows statistically valid

conclusions to be drawn from the data.

iii



 NORTHROP | S © TR-808

"HUNTSVILLE

~TABLE OF CONTENTS

Section 4 - . —_— ' Title : - : . Page
FORWORD. .+ v + o o e e e e e e e e e e e
ABSTRACT + & v« v e e v o e e e e e e e e e . ddd
I INTRODUCTION . . « v v v v v v v iowin e e e 1-1
II °  PROGRAM DESCRIPTION. . o v v v 4 v & v v v v v . . 2-1
2.1 GENERAL & v v v v v e e e e e e e e e e e e 2-1
2.2 SUBROUTINE INPUT. . .« + + v v o o v o v o v i & v v 2-6
2.3 SUBROUTINE ZPACK. . . . « « « . . . 2-6
2.4 SUBROUTINE COST . . « + « « o « + .« . 2-13
2.5 SUBROUTINE RANDXX .+ + « = o « ¢ o o o v v o v o o . 2-16
2.6 SUBROUTINE ORDER. . . . . v v+ v v v v v v o o o & 2-16
2.7 SUBROUTINE ENCODE .. ' 2-16
2.8 FUNCTION ICON . 2-16
2.9 SUBROUTINE TRACK. . . e e e 2-17
2.10 SUBROUTINE OUTPU. . + « + « « o+ . . 2-20
11T INPUT DESCRIPTION. . v v v v v v v s v o e e e e e e 3-1
3.1 GENERAL . . . . . e e e e e e 3-1
3.2 RUN DESCRIPTION CARDS . . . . o v o v oo, 3-2
3.3 CASE DESCRIPTION CARD . e e e e e e e 3-2
3.4 EXPERIMENT DESCRIPTION CARDS. . . » . o v v v v v o . 3-3
3.5 RESOURCE DESCRIPTION CARDS. . . . « « « « « « « . . . 3-5
3.6 COST DISTRIBUTION CARDS . « v v v v « + v v o o . 3-6
v OUTPUT DESCRIPTION . « « + v v o v v e v v e v 4-1
4.1 GENERAL . . . e e e e e e e e e e e 4-1
4.2 OUTPUT DESCRIBING INPUT &+ v v e 4-1
4.3 INDIVIDUAL SCHEDULE OUTPUT. . . . C e 4-12
4.4 OUTPUT SUMMARIZING SCHEDULE FOR ENTIRE CASE . . 4-16
~ Appendix A STATISTICAL BACKGROUND FOR REPRI . . . . . . . A-1
Appendix B FORTRAN SOURCE LISTING OF REPRI PROGRAM. . . . . . . . . B-1
c-1

Appendix C FLOWTRAIN LOGIC PLOTS OF REPRI . . . . .. . . . .

A

iv



NORTHROP S . TR-808

. HUNTSVILLE

Section |
INTRODUCTION

. The Monte Carlo simulation computer program REPRI (Random Experiment Program
dith Resoutce Impact) was developed to analyze space station experiment'tequire—*v
ments. This program allows statistical methods to be applied to~determine the

interreiatiohship of scheduling with resource.and logistics requirements..

Some of the guidelines and capabilities incorporated in REPRL are as follows:

® Space station missions can be analyzed using 20 -to. 120 equal t1me
1ntervals. :

® No ephemerls—related information is considered.

® The ability to summarize and constrain resource requirements in
every interval is provided.

& The ab111ty to constrain each experiment to start in or after
a given dinterval is prov1ded

® All performances of a single experiment are scheduled as closely
. together as possible. :

@ The ability to define an experiment as being mutually exclusive -
~with up to three others is provided. A typical application of
this provision is the con51derat10n due to conflicting use of the,
same docking port.

® The development cost of the experiment program including the module
development and fabrication cost is summarized for each year.

® The space station storage volume required in each interval is
" determined for each schedule.

@® The cumulative percent of the experlment performances completed
is determined. :

© After all schedules are generated,- the maximum and average values
of each parameter are determlned for each ‘interval.

. @ After all schedules are generated, the total number of times. that
each experiment was scheduled in each interval is determined.

Each schedule that REPRI generates specifies the intervals in which each
experiment will be'petformed and the total amount of resource and logistics
requirements needed in each interval The resource requirements are user de-
fined parameters which can be constralned to a specified maximum in each 1nterva1,
e.g., manhours, average power, etc.' The logistics parameters consist of the

supply and experiment weights and volumes to and from orbit in each interval.
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REPRI generates and summarizes random schedules. The summary consists of
the maximum-and'mean values of the resource, logistics, and cost reqdirements
The random schedules are based upon the pr1nc1ple of scheduling the experlments

“in random order in randomly chosen intervals.

REPRI can be applied to mission planning for the following purposes:
® To determine the sensitivity of scheduling to selected parameters

® To determine mission and station characteristics required to support
a particular experiment package '

® To generate a large number of random schedules for statlstlcal
evaluation.

Each subroutine of REPRI is described in Section II. The input and output
are described in Section III and Section IV, respectively. An explanation of
the probability theory to be applied to the data geﬁeraﬁed using REPRI is out-
lined in Appendix A and a Fortran listing of REPRI is presented‘in Appendix B.
A FLOWTRAN description of the REPRI program is included in Appendix C}

The REPRI program has been used to determine:

] Tﬁeasensitivity of space station experiment scheduling to changes in
available power and men.

® Impact of performing the artificial gravity. experlment on the perfor—
- mance of the space station experiment package. -

@ Average and maximum percentages of space station experiment perfor-
mances which can probably be scheduled. Also, average and maximum
experiment support cost curves for the period 1970-1986.

-These are a few exampies of how the program can be used. Some of the study
results obtained from the REPRI program have been documented in NASA TMX-64557

entitled "Explanatlon of Random Experlment Scheduling and its Appllcatlon to

Space Station Analy51s , by Mr. J. Mbore of AERO-MX.
The main point-that'should'be recognized is that the REPRI program

allows very large samples of feasible schedules to be generated Large

samples allow statlstlcally valld trends to be establlshed

1-2
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Section Il
PROGRAM DESCRIPTION

2.1 GENERAL » _
The organization of the REPRI program has been modularized for flexibility._
The fdllowing block logic showé_how the main program links the subprograms
together. The order of calling and the functions are described in the block
logic. The details of the subroutines are included in subsections 2.2 through
2:;10. Only major subroutines are . shown in block logic form. Complete FLOWTRAN
logic d;agrams may be foﬁnd in Appendix C. A listing of the program méy'be

found in Appendix B.

2-1 -
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START

INITIALIZATION | -

INITIALIZATION FOR
SCHEDULE LLL

R | - ;
‘OBTAIN A RANDOM ORDERING -

OF THE N EXPERIMENTS FROM
SUBROUTINE ORDER -

1

PRINT THE TITLE HEADING OF SCHEDULE

LLL IF INDIVIDUAL SCHEDULE '

PRINTOUT IS DESIRED
(SUBROUTINE OUTPU)

DETERMINE IN WHICH INTERVALS THE Kth
EXPERIMENT IN THE RANDOM ARRAY WILL
BE SCHEDULED (SUBROUTINE ZPACK).

2-2
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DETERMINE THE RESOURCE REQUIREMENTS, LOGISTICS
PARAMETERS, AND SPACE STATION STORAGE VOLUME

REQUIREMENTS FOR THE Kth EXPERIMENT. (SUB-

~ROUTINE ZPACK)

l

DETERMINE .THE COST DISTRIBUTION OF
THE kth EXPERIMENT (SUBROUTINE

COST).

PRINT THE SCHEDULE FOR THE Kth
EXPERIMENT IF INDIVIDUAL
SCHEDULE PRINTOUT IS

" DESIRED (SUBROUTINE
0UTPU).

1 |

CONVERT THE SCHEDULING OF THE Kth |
EXPERIMENT TO BINARY WORDS AND
STORE IN THE ICODE ARRAY. - (SUB-
ROUTINE ENCODE). . :

DETERMINE THE CUMULATIVE NUMBER AND
CUMULATIVE PERCENT OF THE PERFOR-
'MANCES COMPLETED IN EACH INTERVAL.

l

PRINT THE TOTAL RESOURCE, LOGISTICS,
AND STORAGE VOLUME REQUIREMENTS
OF SCHEDULE LLL TF INDIVIDUAL
SCHEDULE PRINTOUT IS DESIRED

(SUBROUTINE” QUTPU) .
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PRINT THE COST AND

CUMULATIVE COST -
PER YEAR FOR
SCHEDULE LLL

-\ (SUBROUTINE OUTPU).,

l

ADD THE RESOURCE, LOGISTICS, STORAGE, AND
PERCENT COMPLETION TO THE TOTAL REQUIREMENTS
FOR ALL SCHEDULES SO THAT MEAN VALUES CAN BE
CALCULATED AFTER ALL LL SCHEDULES HAVE BEEN
GENERATED. (SUBROUTINE- TRACK)

i

STORE THE VALUES OF RESOURCE REQUIREMENTS,
LOGISTICS PARAMETERS, STORAGE VOLUME,
COST, OR. PERCENT COMPLETION WICH ARE IN-
TERVAL MAXIMUM FOR ALL THE SCHEDULES

THUS FAR GENERATED (SUBROUTINE TRACK).

IS
“"A SUMMARY PRINTOUT
~ REQUESTED AFTER.

LLL SCHEDULES?

N0 CALL SUBROUTINE TRACK
~\" 70 PRINT SUMMARY
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PRINT SUMMARY
(SUBROUTINE TRACK)

ARE
MORE CASES
_ DESIRED? -
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2.2 SUBROUﬂNEINPUT
Subroutine INPUT reads in the data for each case and prints out this
"information in tabular form. A detailed discussion of the input is presented -

in Section III.

2.3 SUBROUTINE ZPACK »

Each time subroutine ZPACK is called, one experiment is scheduled. 1If a
forced start interval has not been specified, ZPACK will select a random inter-
val in which it will attempt to.schédqle the experiment designated in the calling
argument. The experiment will be scheduled in this interval if the following
conditions are met: A

@ There is a sufficient amount of the four constrained resources
available in the interval to perform the experiment

® There is sufficient volume aboard the space station to store the
experiment volume plus its supply volume in the interval

. @ No experiment which is mutually exclusive with the one being.
" scheduled has already been scheduled in the interval

@ The interval number is equal to or greater than ' the minimum start
- interval assigned to that experiment. /:

If these are not-met, additional intervals will be randomly selected
either until the conditions are met or until all intervals have been checked.
If'additional per formances are sequired, ZPACK will attempt to schedule them
subject to the above conditions in the intervals immediately following the
4random interval. If all the required performances cannot be scheduled in the
folloWing intervals,'ZPACK will attempt to schedule those remaining in_the

intervals preceding the random interval.

When scheduling has been completed for the designated experiment, its
resource requirements (e.g., manhours, bit rate, power, kilowatt hours, etc.),
supply weight and volume, return weight and volume, and space station storage
volume requirements are summed for the intervals in which it was scheduled.
The ITOTL array is zeroed at the start of each schedule and contains the total
requirements of the above parametefs.after all the experiments have been
scheduled. One of the four resourcearequirements has 15 subcategories (e.g.,
~ skill types are subcategories of manhours) which are also summed in the ITOTL

array.

"2-6
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The experiment wéight and volume to orbit in the it interval is determined
by summing the weights.and volumes of .all the experiments which are scheduled

. , . ; .th |
for the first time in the i™ interval.

The experiment weight and volume returned from orbit in the ith jnterval
'is determined by summing the weights and volumes of all the experiments which

th : ‘

are scheduled for the last time in the i interval.

. . . . .th
The space station storage volume requirements in the it

interval are
determined by summing the supply volumes of all the experiments scheduled in
‘that interval plus the experiment volume of those experiments for which_tbe
ith interval falls between the first and last intervals in which they were

scheduled.
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BLOCK LOGIC FOR SUBROUTINE ZPACK

(. SUBROUTINE ZPACK (ﬁﬁx‘“p))

INITIALIZATION

DOES EXPERIMENT YES
NEXP HAVE A FORCED
START INTERVAL?
o
"NEXP BE SCHEDULED
TP —— IN THE FORCED . NO
-OBTAIN A RANDOMLY ORDERED START INTERVAL?
ARRAY OF THE IN INTERVALS |
BY CALLING SUBROUTINE ORDER |
B - YES
. - CAN - .
EXPERIMENT NEXP BE YES -
SCHEDULED IN -
INTERVAL -
J? Y
)
e —

2-8
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INDICATE THE SCHEDULED
INTERVAL IN THE IOUT
ARRAY

ARE
MORE PERFORMANCES

NO

REQUIRED OF
NEXP?

YES

CAN
NEXP BE SCHEDULED IN
THE NEXT INTERVAL?

IS SS VOLUME
AVAILABLE FOR
NEXP STORAGE

CAN NEXP BE SCHEDULED IN

THE FIRST INTERVAL BEFORE THE ONE 'IN

WHICH IT WAS RANDOMLY SCHEDULED?.

YES

INDICATE THE SCHEDULED
INTERVAL IN THE IOUT ARRAY

ARE
MORE PERFORMANCES

NO

REQUIRED?

CAN
NEXP BE SCHEDULED IN
THE NEXT INTERVAL

\J/

YES .~ 1S SS VOLUME

AVAILABLE FOR

NO

NEXP STORAGE

TR-808
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HAS
NEXP BEEN SCHEDULED
IN ANY INTERVAL

.GO TO 47

IS
NEXP SCHEDULED
IN THIS
INTERVAL?

GO TO 47

IS
THIS THE FIRST

INTERVAL IN WHICH YES
NEXP HAS BEEN . ‘
SCHEDULED?
ADD THE EXPERIMENT WEIGHT -TO
( THE LOGISTICS WEIGHT UP
NO (BOTH EXPERIMENTS AND

SUPPLIES CONSIDERED).

Y

ADD THE EXPERIMENT VOLUME TO
THE LOGISTICS VOLUME UP

(BOTH EXPERIMENTS AND SUPPLIES
CONSIDERED).

J




NORTHROP

TR-808

. HUNTSVILLE

SUM THE RESOURCES REQUIRED BY
NEXP IN INTERVAL J.

!

SUM THE SKILL TYPE REQUIREMENTS
FOR EXPERIMENT NEXP IN INTERVAL J.

! "
ADD THE SUPPLY WEIGHT TO LOGISTICS WEIGHT UP.
'ADD THE SUPPLY VOLUME TO LOGISTICS VOLUME UP.

. ADD THE RETURN WEIGHT TO LOGISTICS WEIGHT DOWN.
ADD THE RETURN VOLUME TO LOGISTICS VOLUME DOWN.

J

ADD THE SUPPLY VOLUME TO THE SPACE
STATION STORAGE VOLUME FOR INTERVAL J.

IS THIS THE
LAST INTERVAL IN

WHICH EXPERIMENT NEXP
WILL BE SCHEDULED?

YES

Y

ADD.THE EXPERIMENT WEIGHT
TO THE LOGISTICS WEIGHT
DOWN IN INTERVAL J.

'

ADD THE EXPERIMENT VOLUME
TO THE LOGISTICS VOLUME
DOWN IN INTERVAL J.

HAVE
ALL THE INTERVALS IN WHICH -

YES -

BEEN CONSIDERED?

*\\\\EffERIMENT NEXP HAS BEEN SCHEDULED

ADD THE EXPERIMENT VOLUME TO THE
SPACE STATION VOLUME REQUIRED IN
INTERVAL J.

2-11 :
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DETERMINE THE TOTAL NUMBER
OF PERFORMANCES COMPLETED.

ADD THE IOUT ARRAY TO THE

IIOUT ARRAY FOR THE FRE-
QUENCY DISTRIBUTION.

2-12
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2.4 SUBROUTINE COST

Subroutine COST calculates the yearly éost of performing each schedule

- based on a lO-yéar experimeﬁt program. Funding is assumed to begin seven years prior to
the start of the program. The deVelopmént cost of each experiment is input

" for eight years prior to its first scheduled performance.‘ Thé cost of de-

veloping the3free—flying and attached modules is input for the five years

prior to their respective first uses.

Subroutine COST has three entry points determined from the value of the
calling argument parameter IFLAG. If IFLAG equals zero, the development costs
of each experiment and the modules are read from card input. If IFLAG is
negative, the cost of developing the experiment’designated by the calling
argument parameter NEXP is added to the XOCST array for the eight years
prior to its first scheduled performance. At the completion of each schedule,
subroutine COST is called with IFLAG positive. The development cost of both
module types are summed in thevXOCST array'fof the five years prior to their
respective first uses. The cumulative cost is then calculated and thg yearly

cost and the cumulative cost are printed.

2-13
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BLOCK LOGIC FOR SUBROUTINE COST

SUBROUTINE COST (ISCHD, IFLAG, NEXP)

EQUAL -1 IF

EQUALS 1

(IFLAG)

EQUALS ZERO

: INPUT COST
PARAMETERS

INITIALIZATION

'
<:¥ RETURN ;:)

DETERMINE IN WHICH INTERVAL
EXPERIMENT NEXP WAS FIRST

SCHEDULED.

DETERMINE THE INTERVAL IN WHICH
AN ATTACHED MODULE WAS FIRST

USED.

DETERMINE THE INTERVAL IN WHICH
A FREE-FLYING MODULE WAS FIRST
USED.
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ADD THE COST OF PERFORMING EXPERIMENT
NEXP TO THE PROPER YEARS BASED ON THE
SCHEDULING OF THIS EXPERIMENT.

l
(: EETURN' :)

ADD THE DEVELOPMENT COST OF THE FREE-
FLYING AND ATTACHED MODULES TO THE FIVE
YEARS PRIOR TO THEIR FIRST USE.

'

“CALCULATE THE CUMULATIVE COST
IN EVERY YEAR. '

'

PRINT THE COST PER YEAR,
CUMULATIVE COST, AND
THE TOTAL COST OF
PERFORMING
SCHEDULE

- ISCHD

[
(:A EETURN :),

2-15
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2.5 SUBROUTINE RANDXX

Subfoetine RANDXX generates'random ﬁumbers thaf are uniformly.distributed
: between zero and one. An input integer is ferced to overflow the computers
integer capacity by muitiplication; this eliminates the most significant figures
of the product. A real number between zero and one is then obtained by dividing

this integer by the largest integer the cbmputer can represent.

2.6 '~ SUBROUTINE ORDER
' Subroutine ORDER will randomly order an array of n integers by ealling

subreutine RANDXX n times.

2.7 SUBROUTINE ENCODE
Subroutine ENCODE will store the IOUT array in the ICODE array under the’
proper experiment number. Ten integers are packed into one integer word (e.g.,

1,0,0,1,1,0,0,1,1, and O becomes 1001100110).

2.8 FUNCTION ICON

The function subprogram ICON is called wifh the number of the experiment
being'schedeled (NEXP) and the interval number (IN) in which scheduling is
being}considered. a 4

) . . ’// .

The purpose of the fqnction is fo determine if a’confliép’exists with
experiments which have previously been scheduled in the interval. If a con-
flict.with another experiment exists, the value of ICON is éet equal to.l.

If no conflict exists, then ICON becomes 0. If experiment number 37 conflicts
with the experiment during the interval, then ICON is set equal to 2. The
ICOD(K,37) array is input as the scheduling proposed for the artificial-gravity

timeline.

The array IFLCK contains the experiment numbers which conflict with the
experiment being scheduled (NEXP). Previous scheduling is packed into ICODE

under the appfqpriate experiment numbers (see subroutine ENCODE).

- The check for conflicts is made by testing for the presence of a (1) in
the digit of the ICODE array which represents the Nth interval for each exper-

ment which might conflict.

2-16
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2.9 SUBROUTINE TRACK 7
Subroutine TRACK tests the values of each parametef in each interval after
the completion of each schédulé in -order to retain their maximum values. A
fuﬁning total of each parameter is also kept for each interval in order to cal-
. culate theirimean'values after all schedules have been generated. The number
. of times'that each expérimént has been scheduled in each interval is summed in
the IiOﬁT array. Subroutine TRACKVélso prints the IIOUT array ana the maximum
and mean'vaiues of each parameter after a specified number of schedules.have

been generated.
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~ " BLOCK LOGIC FOR SUBROUTINE TRACK

<:$UBROUTINE TRACK (IPRT,LLL):> '

EQUALS 1 EQUALS 3

ADD THE RESOURCE’REQUIREMENTS, LOGISTICS
PARAMETERS, PERCENT COMPLETION, AND
YEARLY COST OF SCHEDULE LLL TO THE IITOL
ARRAY . : -

‘1

STORE THE VALUES OF RESOURCE REQUIREMENTS,
LOGISTICS PARAMETERS, PERCENT COMPLETION,
AND YEARLY COST WHICH ARE THE MAXIMUM OUT
OF ALL THE SCHEDULES THUS FAR GENERATED

't
(: RFTURN :) .

2-18
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PRINT THE FREQUENCY WHICH
EACH EXPERIMENT HAS BEEN
SCHEDULED IN EACH IN-
TERVAL.

l

CALCULATE THE AVERAGE RESOURCE

REQUIREMENTS, LOGISTICS PARAMETERS,

PERCENT COMPLETION, AND COST FROM
THE IITOL ARRAY.

PRINT THE AVERAGE - ‘
: REQUIREMENTS.

' PRINT THE MAXIMUM
REQUIREMENTS.

REINITIALIZE THE IITOL

ARRAYS.

.-l
<: BETUBN’:>

2-19
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2,10 SUBROUTINE OUTPU
- This’éubroutine prints the first ISEN2 individual schedules. ISEN2 is
input by the user. The prlnted output consists of the following:
e The intervals in which each experiment has been scheduled

'@ The amount of each of the four constrainted resources which was. used
in each interval-

o The amount of the subcatagories of the fourth constrained resource
- which was used in each interval :

e The experiment welght and volume to and from orbit required in each
interval .

e The logistics weight and volume to and from orbit required in each
interval : v

" o The amount of space station storage volume required in each interval

o The percentage of the experiment program thus far completed in each
interval. :

A detailed description and sample of outpﬁt appears in subsection 4.3.

2-20
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Section 11l
INPUT DESCRIPTION

3.1 GENERAL
AThe'daté input of REPRI is divided into five major categories of cards.
- These are: ‘ ' |
e Run description cards
" .e Case description card -
e Experiment description cards
e Resource description cards

e Cost description cards.

An input stream for a run with two cases is shown below. These categories will

be discussed in detail in subsections 3.2 thfough 3.6.

3 $IBSYS CARDS
COST DESCRIPTION .CARDS

A

- —RESOURCE DESCRIPTION CARDS

EXPERIMENT DESCRIPTION CARDS

-CASE DESCRIPTION CARD
COST DESCRIPTION CARDS

RESOURCE DESCRIPTION CARDS

EXPERIMENT DESCRIPTION CARDS

CASE DESCRIPTION CARD’
RUN DESCRIPTION CARDS

—$ENTRY
REPRI SOURCE DECK

$1BJOB

[e———$J0B

Figure 3-1. TYPICAL DECK SETUP

3-1
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3.2 RUN DESCRIPTION CARDS

The following cards are input once per run:

CARD COLUMN VARIABLE
1 143 ISEN2
4-6 ICASE
.2 .. 1-50  (LAVG(I),I=1,10)

3.3 CASE DESCRIPTION CARD

FORMAT

I3

I3

1015

DESCRIPTION

The number of individual
schedules to be printed.
Schedule one through
schedule ISEN2 will be
printed for each case.

The number of cases to be
run.

The number of schedules
after which an intermediate
summary is desired. Up to
10 can be requested. The
numbers must be input in
ascending order. A final
summary will always be
printed regardless of the
values in LAVG.

This card is the first card required for each case.

CARD COLUMN VARIABLE
1 1-5 ) N
6-10 IN
11-15 LL
16-20 NSKL
21-30 IRAND

3-2

FORMAT -

I5

I5

I5

IS5

110

DESCRIPTION

Number of experiments

(N<36)

Number of intervals (IN<120)

Number of schedules to be
generated

Number of subcatagories of
the fourth resource con-
sidered (NSKL<15)

A six-digit odd integer
which is used to initialize
the random number generator.
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3.4 EXPERIMENT DESCRIPTION CARDS

- The following two ‘cards are input once for each experiment. Hence, 2#*N

cards are required.

CARD COLUMN

1 1-5

6-10

11-15

16-20

21-25

26-30

31-35

36-40

VARIABLE

MEXP(I)

IDATE(I)

JDATE (I)
IREPT (1)
IDATA(I, 1)
IDATA(I, 2)
IDATA(I,3)

IDATA(I, 20)

FORMAT

I5

IS5

I5

I5

I5

I5

I5

I5

DESCRIPTION

The four digit integer WXXX
where W is the mode of
accomodation; W=0 for integral
modules, W=1 for attached
modules, or W=2 for free-
flying modules. XXX is the
experiment identification
number of the Ith experiment.

The interval in which the Ith
experiment must start. If
IDATE(I)=0, the experiment
can start in any interval
equal to or greater than
JDATE(I).

The earliest interval in
which the Ith experiment

may start. If JDATE(I)=0, -
the experiment can start

in any interval.

The number of required
performances of the Ith
experiment.

The amount of the first re-
source required to perform the
1th experiment during one
interval, e.g., average watts.

The amount of the second re-
source required to perform the
1th experiment during one
interval, e.g., kilowatts.

The amount of the third re~
source required to perform
the It experiment during
one interval, e.g., bit rate.

The supply weight required
in one interval to per-
form ‘the Ith experiment.
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CARD

COLUMN

41-45

46-50

51-55

56-60

61-65

6-10
16-20
26-30
36-40
46-50

11-15
21-25
31-35
41-45

51-55

56-60
61-65
66-70

VARIABLE

IDATA(I,21)
IDATA(I,22)
IDATA(I,23)

IDATA(I,24)
IDATA(I,25)

NREQD(I, 1)

NREQD(I,n)

NREQD (I,n0+1)

JCON(I,1)
JCON(I, 2)
JCON(I, 3)

FORMAT

15

I5.

I5

I5

I5

I5

I5

I5

I5

TR-808

DESCRIPTION

The supply volume required
in one, interval to perform
the I experiment.

The return weight required
in one interval to perform .
the Ith experiment.

The return volume required
in one interval to perform
the Ith experiment.

.The weight of the Ith experi-
ment equipment.

The volume of the Ith experi-
ment equipment.

The number of different
subcategories of the fourth
resource that the Ith
experiment requires.
NREQD(I,1)<5.

Subcategory number required

by the Ith experiment
(n=2,4,6,8,10). NREQD(I,n)<15
Only five subcategories may

be used for each experiment.

The amount of resource

subcategory NREQD(I,n)

required to perform the
Ith experiment.

The identification number

(MEXP(n)) of the nth experi-
ment that is mutually exclu-
sive with the Ith experiment.

" Up to three conflicts can be

specified for each experi-
ment, If conflict with arti-
ficial-gravity experiment is
desired, a 37 is input in
JCON(T,3).



NORTHROP

TR-808

HUNTSVILLE

3.5 RESOURCE DESCRIPTION CARDS

The following cards are input once per case:

CARD 'COLUMN . VARIABLE . FORMAT

1 1-8 ANAME (J) , BNAME (J) 244

2 1-80 ICTRT(I,J) 1018

DESCRIPTION

Eight alphameric figures
describing the Jth resource
~considered. '

The amount of the Jth resource
which is available in the Ith
interval. The values are input
.in 10 intervals per card, I=1,
IN.

3-8 'Repeat the preceding two: cards for J=1,4:

9-10 1-60 ICODE(I,37),1=1,12 6110

NOTE: The 60 digits on
each card correspond
to 60 intervals,

11-12 1-8,9-16,  ANAME(J),  20A4
etc. BNAME(J) ,
J=1,NSKL
13 1-8 ANAME(26), 2A4
BNAME (26)

An array specifying the inter-
vals that the experiments for
which JCON(n,3)=37 cannot be
scheduled. One digit represents
one interval. There are ten
digits in a word. An integer
array of up to 12 words are
input with six words per card.
A one prevents scheduling, and
a zero permits scheduling. This
option can be used to model the
artificial gravity experiment.
Ones are input for the intervals
in which the artificial gravity
experiment will be performed,
and JCON(n,3)=37 for the experi-
ments which cannot be performed
- during the artificial gravity
experimentation. Two cards must
be input even if less than 60
intervals are used.

NSKL sets of eight figures of
alphameric description of the
subcategories of the fourth
resource. NSKL = 15. TIf NSKL
<10, card 12 is not needed.

Eight figures of alphameric
description of the space station
storage volume.
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CARD .. COLUMN " 'VARIABLE FORMAT DESCRIPTION
14- 1-8,9-16, ICTRT(I,5) 1018 The amount of space station -
etc. storage volume available in the
Ith interval. The values are
input in ten intervals per card
(I=1,IN). The number of cards
required is ((IN+9)/10) truncated.
3.6 COST DISTRIBUTION CARDS
CARD COLUMN : VARIABLE FORMAT. DESCRIPTION
1 2-10 IYR 19 An integer specifying the
’ number of intervals in one
year.
2-(n+l) 1-8,9-16, XCPST(I,J) 10F8.1 The cost of developing the
ete. Jth experiment in the'(Q—I)th
year prior to its first
scheduled performance,
I=1,8. This card is input
once for each experiment.
Cost cards must be in the
same order as experiment
cards.
(n+2) 1-8,9-16, FFD(I) 10F8.1 The cost of developing the
' etc. free-flying modules in the
(6-1)th year prior to their
first use, I=1,5. .
n+3 © 1-8,9-16, "AMD(I) 10F8.1 The cost of developing the
etc. ' attached modules 'in-the

(6-1)th year prior to their
first use, I=1,5.
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Section IV =~
- OUTPUT DESCRIPTION

4.1 GENERAL |

The oﬁtput falls in three categories. These are input, individual schedules,
and a summary of all the scheduling. Each of these will be described in the -
following. A typical example of each piece of odtput has been included in this:

section.

4.2  OUTPUT DESCRIBING INPUT
‘The first two lines of output that appear (see next page) are the card
‘images of the two run description cards. The information printed is described

in Section 3.1. The cards are printed card 2 and then card 1.

The logistics requiréments table (see next page) is printed next. This
includes all the logistics information input for each experiment. Weight and
volUmé.are non-dimensional in the program. The weights and volumes shown in
the typical output are3pounds and cubic feet. The modé of accommodation  (free
flyer (FF), attached module (AM), and integral modulen(I)) is also”indicated

. in this table for reference purposes.

The correspondence between output and input variables is shown below for

.. _th .
the I~ experiment:

OUTPUT COLUMN. | INPUT VARIABLE
EXP WT o _ IDATA (I,24) .
EXP VOL , IDATA (I,25)
SUPPLY WT 3 ! © IDATA (I,20).
SUPPLY VOL ' IDATA (I,21)
RETURN WT : ' : ' IDATA (I1,22)
RETURN VOL _ . IDATA (I,23)
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A table of scheduling requirements is output next. This includes all-
scheduling related parameters which were input for each experiment. The table . -

shown on the next pagé is the typical output from a 20 interval case. The

correspondence between the output and the input variables is shown below:

OUTPUT COLUMN : : INPUT VARIABLE
FORCED START INTERVAL o ‘ IDATE(I)
MINIMUM START INTERVAL - |  JDATE(I)
NUMBER OF PERFORMANCES - - IREPT(I)
CONFLICTS 1 = JCON(T,1)

' 2 . JCON(I,2)

3 ' JCON(1,3)

The output below the table shows the alphameric titles and constrained

‘ vélues input for each resource. These ére ekplained in subsection 3.10 under
cérdsll—S. The constrained values for each interval are printed 10 intervals

ﬁo the row with interval 1-10 from left to right on the first row and subsequent.

intervals following.

. The artificial—gféviéy éxpérimént timeline which is input is shown under -
the title "ARTIFICIAL G" in the output. Time is the card image of cards 9 and
10 of the resource descfiption cards déscribed in subsection 3.5. In the
attached example there was no artificial gravity experiment scheduled. Blanks
~ indicate the same meaning as a zerd. If artificial gravity had been scheduled
in the fifth interval, the first word would have been "bbbb1l00000" instead of
"Hbbbbbbbb0", ‘ ’ '
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The resource requirements input for each experiment are tabularized next (shown
on next page). The correspondence between the output and the input variables

is shown below:

OUTPUT COLUMN . ~ INPUT VARIABLE

. A WATTS : | IDATA(I,1)
KW-HRS . . , "~ IDATA(I,2)
BIT-RT |  IDATA(I,3)
MAN HRS - IDATA(T,4)

The program is non-dimensional in regard to resources. The dimension of the

variables shown in the typical output are watts, kilowatt hours, bits/day x 10 7,

and manhours/day. Manhours/day is ¢a1culated internally as the sum of the skill

hours/day.

g
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The tables on the following péges show the skill types and manhours of
each fequired for each experiment. It shbuld‘be noted that the skill names.
may be changed-from'”SKiLL 1", "SKILL 2", etc., simply by changing the cards
starting at card li in subsection 3.5. The COrrespondenée:bet&een the output

and. the input variables is explained in card 2 of subsection 3.4.

4-7
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The next information printed:(shown on next page) is héaded by a single
number which corresponds to IYR described in subsection 3.6. The subsequent
lines of print give the FPE number and the associated cost for each year 6f
deyélopment-for up to eight yéérs. ‘Note. that if an experiment required only
five years of development, then the first three years are zero. The two‘lines
of print below the experiment costs are the development cost of the free flying
and attached modules respectively for a five year development. This is dis-

cussed in subsection 3.6.

4-10
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-4.3  INDIVIDUAL SCHEDULE OUTPUT o

4 A typical schedule'is showu on the next three‘pages. ‘The experiments
(FPE's) are shown from top to bottom in the order in.which they wefevscheduledf -
" The "1" or "0" in the. schedule matrix iudicates scheduled or not schedule re-
spectively. The performances desired and actually scheduled for each experiment

are shown in the columns on’ the rlght side along w1th the mode of accommodatlon.

- The 1tems shown on the summary of resources are

A WATTS » average watts summed over all FPE's active (watts)

KW HRS : “kilowatt hours required (kilowatt hours)
BIT RT _ bits per day generated by FPEisl(BPD x 10+7)
MAN HRS " manhours required during interval (manhours)
SKILL 1, etc. - skill hours required during each interval
S WI UP -~ " supply weight fequired to orbit during interval (pounds)
S VOL UP - -supply volume required toiofbit during interval (cubic feet)'
RET WT " weight to.be returned from ofbit (pounds)

" RET VOL _ volume to be feturned from orbit (cubic feet)
E WI UP . ,‘experlment weight to be launched to orbit (pounds)
E VOL UP _experlment volume to be launched to orbit (cubic feet)
8§ VOL © space statloh volume required (cubic feet)
.?C COMPL cumulative percent of performance completed (7)

COST PER YEAR.' year, cost per year, -and cumulatlve cost from top to

' ' bottom. (Cost in $ x 106 .) The units of cost on
.output are the units of cost used to 1nput divided
by 103

4-12
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- 4.4 OUTPUT SUMMARIZING SCHEDULE FOR ENTIRE CASE

A -sample of the case summary printed for all scheduling is shqwn on the
next four pages. The number of times each experiment was scheduled in each
'interval is shown in the frequency distribution of scheduling. The avefagé

number éf performances‘séheduled is shown on the right.

The average and maximum values utilized in each interval for the case run

are summarized in a format similar to that for‘the individual schedule.
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| Appendix A
STATISTICAL BACKGROUND FOR REPRI

2REPRI was designed for Phése B compatibility'analysis of Space Station
mission concepts, sub-system capabilities, logistics support, and experiment
packages. Since no one schedule could suffice to establish trends or sensitiv-. -
ities for the entire ten year program, REPRI was designed to generate a large
sémpling of feasibie schedules. In order to avoid biasing of the schedules,
randbm scheduiing was utilized. Only truly random feasible schedules are
statistically valid fdr identifying program trends, since any deterministic

scheduling algorithm must schedule based on somé reasoning which may induce bias.

Random scheduling as applied is.simply'a Monte Carlo simulation of the
scheduling with all experiments having equal probabilities of being scheduled
in .any interval. The flexibility with whiéh the Monte Carlo technique allowé
' new parameters to be added mékes it highly desirable. Many analysis tech-
ﬁique$<are modeled comﬁletely on thé parameters to be analyzed. A possible
disadvantage_of the Monte Carlo technique might-haVe been the amount of time
required to generate the'large samples necessary to gain acceptable confidence

lévgls. This problem has been avoided by careful programming.:

Briefly, the Monte Carlo technique as applied in the REPRI consists of:
e Randomly generating the order in which the events are to be scheduled.

o Randomly selecting the starting time of an event from among the set of
all possible starting times; i.e., from among the candidates.

" When a complete schedule has been generated, the values.of the selected
parameters are computed and stored. The program automatically repeats the

schéduling process until the desired number of schedules are generated.

Once all the desired schedules and associated values of each parameter
are generated, the results can be analyzed to_detérmine the degree to which
given parameters ére dependent upon the schedule. Information concerning
the maximum and average ranges of all pérameters being considered is also
obtained. The probability and confidence level that each parameter will lie
within the rangeldeterminéd for it is a function only of the number of schedules

used to determine the range.
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The rest of this section will serve to demonstrate the probability theory
used to determine the probabilitiés and confidence levels to be applied to the
da;a-geherated using the REPRI program.

Let Sl, S, ..., denote the schedules in the set of all possibie randomly

generated scheiules, and let fj denote thevith payoff function (i.e., parameter)
definéd on all possible schedules. The sequence of values of £, given-by fi
(Sl), £y (82) .++., can be considered as a seduence of independent random vari-
ables with an unknown distribution, F. Then Fi'(x)3is the probability that a
randomly generated schedule will have an fi value smaller than X, i.e.,'(see
Figure A-1). : % ' _
R _.'Fi(x) =P [f (8) <x] = ({yi (x) dx

where S is an arbitrary random schedule.

Let Ep be the p-percentile of ﬁhe unknown distribution Fi, i.e., p is the
‘number such that o

p ' .
Y4 (x) dx, 0 < p <1 . (a-1)

O, ™

Py (6) =B [£, () <E]=p=

. .éuppose that the-outcomé 6f the'fi Valﬁe greéter than or edual to Ep
from a given schedule be designated as a success and the outcome of an f; value
less .than gp be designated as a failure.’ Hénce, by equation (A-1), tﬁe
probability of a failure for any random schedule is given by p and conversely

the probébility of a success is given by (1-p).

. 1If a finite number of schedules, N, are generated, the probability that
at least one of these N schedules will have an fi value greater than or equal
to &, may be expressed as the probability of at least one success in N

independent trials, and this probability may be denoted by
Pr [at least one fi(sk)-i E?]’ k=1,2, ..., N

By Bernoulli's Theoreml, the probability of exactly j failures and (n-j)

v |
successes in n independent trials is given by the expression

P =

n! i o \n=3-
r =TT P 4P

1. Coolidge, J. L. An Introduction to Mathematical Probability, Dover
Pyblications, Inc., New York, N. Y,, 1962, p, 32.

A-2
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» Since an outcome of at least one success in n trials includes all possible
outcomes except that of exactly n failures, thé probability of at least one

success is given by.
1 - [Pr(n féilufes'in n trials)]

Thus, the probablllty of at’ least omne fi value greater than or equal to. &

in the N random schedules generated may be experssed -as

Pr [at least one fi_(sk) 3Egp] = 1 - [Pr (all N fi (Sk) < E)l,

k=1, 2, ..., N . ' . (A_3)

Replacing n by N, and j by N in expression (A-2), we have

P 11 N f, < T —— 1-
, L2 ; (8) Ep] NT (Ne N)! N¢ p) =p
k=1, 2, ..., N ' ]
and substituting pN in equation (A-3) we have .
Pr [at least .one fi (Sk) < p] = l~P , k=1, 2, ..., N | (A-4)

The value of p is sometimes called the confidence level.

As an example of the application of equatlon (A-4), sﬁppose it ls desired
to know the number, N, of schedules required to have the probablllty be .0.95
that .the maximum (minimum) value for the fi parameter in the sample Sl .
of N schedulesAlsvlarger (smaller) than 99 percent of all possible values.

N
Then the preceding equation becomes

0.95 = 1 - (0.99)"

- In general, the exact solution of this equation will not yield an integer
value for N, hence, the equation is solved for the samllest value for N for
which the probability is at least 0.95, i.e., the smallest integer N is

sought for which the 1nequality given by
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| 0.95 < 1 - (0.99)"
holds: The value of N is found to be N = 296.

Figure A-2 is a graph of Pr as a function of N for value of p of 9.90,
" 0.95, and 0.99. Figure A-3 is a plotvof p as a function of N for values of
Pr_of 0.90, 0.95, and 0.99. ‘Using these'graphs, the number of schédules"whichr
mqét be generated to achieve the desired p.and Pr values can be readily

obtained.
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MASA/KIRK. 41016C3C0s17

OIYEMSINT IDATA(34425) 3 1TOTL(120, 77>;ICTQT<170'é),rouT(1JU\

%* ADATE(TA) o IREPTAB3A) 2 IDATE(36) s ANAAE (27 ) 912}, 2T
¥* “FV”(?A)oT'OD(B)’Y“CST(IQ)9XCOST(Q916)9I’73C(~%)-
* JCNH (ﬁﬁgq)yXXCST(lw)yII“UT(1209:6);””CQ‘(B1011),
3 ITEXP(36) yLAVG(2D)

CONMON TR N gy g TN IDATAS ITOTLy ICTRT s IOUT o IREP Ty [DATE 4174,
¥ ADATF 3 ¥EXP g XCOST 9 IPERF s TRAN 9 XOCST 4 JCOM s ISFH2 4 ZCOST

* ADER GMEUL oLl VXCCT,II“011GUT9NQCQU,XF’cTF .ICNWF(1°957)

COMHON/ALDHAY AN AYE ¢ SUANE 9 THOD

(B 1) ISF‘<oICASE
WEITE(AeLlY  ISTH29 ICASE
FORVAT(2112)

READ(® 2) (LAYG(I)s T=1910)
COTTF(Ae2) (LAVG(T)sl=1s10)
EORMAT(1INT®)

ISR™M2 = MpapEs A SCHEDULES TC BE PRINTED
' (SCHEDULE OMF THROUGH SCHEDULE 1SEN2Z)
ITASF = 0y OF CASES{COMPLETE DATA DACKS)

LAVEG = SyMuep OF SCHEDULES AFTER wWHICH A SUVUARY IS DESIRE

CINPUT 0P TO TSN VALUFS IR ASCENDING ORDERS A FIWal
CUVMARY 1S PRINTED REGAKDLESS OF THE VALUES 14 LAVG.

'HWQFR 0F RESOURCES FOR WHICH UTILIZATION IS COHMPUTED.

n "
q =

IF[_,"C=,

LXX¥=]

CALL S ITnDPUT

RITE (6 4)

CALL COST(LLLsIFLAGSIDUM)
CALL TRACK(1lsLLL)
WRITF (6, 4)

FORFAT(191)

NG o 14 Lbi=1eL0L
na 6 J=141R
YCCST(I =N

DG 1A I=1e

ne 1A J-lg_
ICODRE(TJ)="
ZCRST=0,0

[AM=1000

IFv=1000

N foI=1sIN

1Y) 7 J=1ev
ITOTIL(Ted) =0
TOUT (I )=

CALL OROER (VMg IEXDP)

)
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4
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CALL OUTPU (LLLsOsIDUM) , ' » : VAL 49
C v ' _ WAL o0
C EXPERIMEMT SCHEDULING LGOP - _ | CNALN b1
' 20 10 k=14N ’ ' )

CALL ZPACK(IEXP(X))
CALL COST(LLLs=1sIEXP(K)) _ SATH
© CALL DUTPU (LLLs+1sIEXP(K)) i CEALA
1C CALL ENCODE(IEXP(K) s ICODE s IOUT s 1) vALN - 556
' : MAIN 57

AT
I

e .2l a2
AT
[§%]

No 11 I=2,1IMN MALN S BHE
11 ITOTL(L1e27)=1TOTL{I+27)+ITOTL(I=1y27) _ T ALY 56
N0 12 I=1sIN ‘ ' MALN 60
12 ITOTL(1e27)=1FIX(FLOAT(ITOTL(]+27))%1C0e/APER+U45) MATLN 1
CALLL DUTPU (LLLs+2sIDUM) . , ' MALN 52

CCALL COSTULLLs1sIDUM) MALR 62
CALL TRACK(2sLLL) AL 64

‘ IF(LLL=LAVGILXXX) 114413414 ' _ MAIN 65
13 CALL TRACK(3sLLL) ' SATN 66
LXXX=LXXX +.1 : VAL 67

14 CONTINUE ' , _ N o : MATN 68
' FALN 69

: #ALH 70

CALL TRACK(2s4LL) _ S AR T2
TCASE=ICASE=] : C MAIN T3
HRTTE (6 4 ' - CwALR L T4
IF(ICASE)1591593 , ' : MATH TS

15 STOP- : . . MATN 76
Frin - FALN 77

ANA)

SIRFTC BLCK DECK
BLOCK DATA
NIVENSTON THOD(3) 9 ANANME(Z27) 9BNAME(27T)
COMMOM/ZALPHA/AMAME s BNAME o IMOD
DATA TWOND/2H T e2HAMyZHFF/ .

DATA ANAME (20) ¢ BMAME(20) /74HS WTs&H UP /
DATA AMARME(21) oBNAME(21)/74HS VOs4HL UP/
DATA ANAME(22) sRNAME(22)/4HRET $4HWT  /
DATA ANAME(23) o BNAME(23) /74HRET 94HVOL /
DATA ANAME(24) s BNAME(24) /4HE WT el UP /
DATA AMAMF(25) o BNAME(25) /4HE VOs4HL UP/
DNATA AMANME(2T7) o BNAME (27 ) /4HPC Co&HOMPL/

C ANAME(20) = SUPPLY WEIGHT TO BE CARRIED Up
¢ ANAMF(21) = SUPPLY VOLUME TOQ BRE CARRIED UP
C ANAFE(?22) = LOGISTIC WEIGHT TO BE CARRIED DOWN  (INCLUDES #OTH
C EXPERIMENTS AND SUPPLIES) ,
C AMAME(23) = LOGISTIC VOLUME TO BE CARRIED DCGWM  INCLUDES B30T
C EXPERIMENTS AND SUPPLIES) -
C AMAYE(24) = FXPERIMENT WEIGHT TO RE CARRIED UP
C ANAME(?5) = FXPERIMENT VOLUME TO BE CARRIED uUP
¢ ANAME (27) = PERCENT OF EXPERIMENTS THAT wWERE SCHYDULED
C 1¥OD = FPE ACCOMMODATION
C [40D(1) = 1
C [M0D(2) = Aw
C [¥0R(3) = FF

F A
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TIRFTC OTPT DECK _
SUBROUTINE OUTPU (I1SCHD s JUMP 9 NEXP) CTPT 1
NIMENSICH INATA(36425) s ITOTL(120927)sICTRT(120451I10UT(120) CTPT 2

* JDATE(36) s IREPT(36) s IDATE(36) s ANAME(27) sBNAME(27 ) s CTPT 3
o VEXPU36) s IMOD(3) 9XOCST(18) s XCOST(8+36)9sIPERF(36) OTPT 4
* JCOM{3643) 9 XXCST(18)9I110UTI120636) sNREQD(35911) CTPT 5
COMMON TRAND N M s TN IDATAS ITOTL Y ICTRT s IOUT s IREPT s ICATE oMy OTPT 5

* JOATESMEXP 4 XCOST s IPERF s TRAN s XOCST s JCON s ISER2$2COST s oTPY 7
* APFR 3 HSKL sLLsXXCSTs II\,IIOUTsNREODgIAﬂleI,ICODE(IZ 37) OTPT 8

ANOM/ALDH A/ ANAME s BNAME s 1HOD OTPT ¥
IF(*ssuz ~I1SCHN)18451,1 OTPT 10

C o CTPT 11

C PRINT SCHEDULFE OTPT 12

o OTPT 13

e - OTPT 14

1 IF (JUMP=1)2+6310 CTPT 15

r : STPT 16
C PRIMT SCHENULFE HEADING CTPT 17
2 WRITE (& 3) ISCHD - , CTPT 1R

3 FORMAT( 94 SCHEDULE 91XsI4375Xs12HPERFORMANCES $QH  “ODE OF) OTPT 19
WRITE (6 &) (Is I=1sIN) ' UTPT 20

4 FORMAT (1XefHINTEFRVAL 92Xs1151914413H REQ SCHDs15H ACCOH.uUATUTPTal
¥ION/e (9Xe2014)) : OTPT 22
WRITE (6 5) CTPT 23

5 FORMAT (1Xs10G9(1H=)) - OTPT 24
PETURN OTET 25

< , OTPT 26
C PRINT SCHEDULE OF EXPERIMENT NEXP CTPT 27
& YODX=MEXD(MEXP)/1000+1 CTPT 28
FEXP2=VEXP{MEXP )= (MEXP.I(NEXP)/1000) %1000 OTPT 29
WRITE (6 Q) MEXP2s (IOUT(I)s I=1s11IN) OGTPT 36

HRITE (6 17) IREPT(MEXP) s IPERF{NEXP) o IMOD (MODX)
17 :OQ“AT(1W+999Y!21697X9A4)

IXX=11Iy + 1

IF(IN=2DY1R 41897
7 WRITE (6 15) (IQUTII)s I=IXXsIN)
7 FORMAT(LX43HFPEs1XeI342014)

RETURN

PRINT RESQURCE SUMMARY

10 WRITS (6  5)
WRITS(6s  11)

11 FORMAT (1X,20HSUMMARY OF RESOURCES)
MRITE(6s  12) (Is I=1,1IN)

12 FORMAT(10H INTERVAL 52016/ (10X52016))

no 13 T=1.%
13 “RITE(6y  16) ANAME(I)»BNAME(I o (ITOTL(Js 1) J=1sIN)
no 14 1=20427

Ta WRITE (s 1A) ANAME(D) sBNAME(T) 9 (ITOTL(JsI)s J=1slit)
15 FORMATI(AX 42014
16 :mo*AT(),,ppq,lx,zolélg { 10X+2016))
18 "F.‘I(I‘\\, .
NN

B-4

OTPT 34

CTPT 54

OTPT 31
V3PT 52
OTPT 33
OTPT35
OTPT %6
GTPT 37
CTPT 25
CTPT 34
CTPT 40
UTPT4]
STePT a2
OTPT 43
CTPT 44
CTPT 45
CTPT 46
STPT 47
OTPT 54
OTPT S5
CTPT 57
OTPT 54
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NEXP)

DIMENSTON IDATA(36925) s ITOTL(120927) s ICTRT(120+5),I0UT(120)

JDATE(36) 9 IREPT(36)sIDATE(36)sFFDI5)sAMDI5 )

MEXP(36)sXOCST(18)sXCOST(8+936)yIPERF(36) -

: . JCON(36’3)9XXCST(18),IIOUT(120936)oNREOD(Bbbll)
COMMON IRANDsNsMsINs IDATAs ITOTL o ICTRT s IOUT s IREPTyIDATE 9 MMy

JDATE oMEXP 9 XCOST» IPERF s IRAN s XOCST s JCON 9 ISEN2»2C0OSTy
APER »MSKL sLLaXXCST»TINsIIOUT yNREQD s IAMsIFMy [CODE(12937)

O IF{IFLAG)G1s17

READ(S, 4) TYR
WRITE(6) 4) IYR

"IYR.= NQe OF INTERVALS/YEAR

DO. 3 J=1sN

W

6

7

READI(5,
FORMAT(10F841)

WRITE(6s &) MFXP(J);(XCOST(I;J)’I 1o8)

FORMAT(1Xa1999F941)
READ(S, 2) (FFD(I),
WRITE(6s  5)(FFD(1)s
FORMAT(1Xs10F9e1)
READ(5 2)
WRITE (6

XCOST(I4J) = THE COST OF EXPERIMENT J REQUIRED THE

2)(XCOST (1 J)’I—l 8)

(AMD(I)sI=1s5)
5) (AMD(I)s1=1s5)

'INITIALIZATION AND ' INPUT OF COST VARIARLEJ

cosT
COST
cosT
CoST
CosT
COST
CoST
COST
COST -
CoST
COST
COST
COST’
COST
CoST
cosT
COST

- COST

CosT

COST -

CosST
cosT

. COST

YEAR PRIOR TO THE FIRST SCHEDULED PERFORMANCE
OF EXPERIMENT Je :

FFD(1) - THE COST OF DEVELOPING A FREE=FLYING
: IS REQUIRED IN THE

, FIRST USE OF A FF

AMD (1) - THE COST OF DEVELOPING

- IS REQUIRED IN THE

FIRST USE OF AN ATTACHED MODULE.

‘YR=1YR

IYTP=8#1YR
IYTPM2=1YTP=2
IYTP5=5%1YR
NSYR=T#I1YR
RETURN

ple} 7 IFIRST=1s1IN
IF(IOUT(IFIRST))89748
CONT INUE '
RETURN

B-5

NG MODULE THAT
(6=~1)TH YEAR PRIOR TO THE

MODULE « -

AN ATTACHED MODULE THAT

(6=1)TH YEAR PRIOR TO THE

COST -
cosT
CosT
CosT

-COST

CosT
CosT
cosT
CoST
CosT
cosT
cosT
CosT

THE NUMBER OF YEARS THE COST - OF AN EXPERINENT PACKAGE IS SPREAD COST
OVER IS ASSUMED TO BE 8e '
THE NUMBER OF YEARS THE, DEVELOPEMENT COST OF A
OVER IS ASSUMED TO BE 5e

CosT

MODULE 1S. SPREAD COST

COST

‘COST

cosT

CoST .
COST
COST

CosT
CcoST
CoST
CoST
CoST

- COST

CosT
cosT

O X N U W N
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IFIRST = SIRST INTERVAL NEXP WAS SCHELULED I cosT
8 K¥=MEYP({NFXDP)/1000 CGST
LF(KK=1)1349411 COST
9 IF(IFIRST=1AM)10s13,413 COST
10 IAM=TFIRST , A COST
CIAM = FIRST INTERVAL In WHICH AM ATTACHED MODULE IS USED CCST
~0 10 13 - ' : COST
11 IF(IFIRST=- IEV) 12913513 COST
12 IFM=IFIRST _ COST
IF+ = FIRST IMTERVAL IV WiHICH A FRcF FLYING MCDULE 15 USEC COST
o : COST
13 DO 16 K=1,1YTP CUsST
<<—(1YTp-v)/1YR+1 COST
=(IFIRST+IYTPM2)/IYR COuST
zC<11)14,14.1G COST
14 11=(1YP=IT1}/1YR CGST
15'<“CST(II)->CGST(KKgNFXP)/VR+XOCST(II) COST
16 IFJTRST =1FIRST=1 COST
RETURN COSsT
CosT
. CosT
LOGIC TO CONSIDER “MODULE DEVELOPMENT cosT
17 nC 12 I=14IYTP5 CosT
TI={(({IAM=])+NSYR+IYR=1)/IYR COST
KK=5=(I=1)/1YR COST
XOCSTITI)=XOCSTIII)+AMDIKK) /YR COSsT
I1=((IFM=~T ) +NSYR+IYR=1)/IYR CusT
18 XOCST(II)=X ﬁCST(II)+FFD(KK)/YR COsT
no 19 [=1,418 COST
XOCST{1)=X0CSTII)#,001 COST
19 2CQST=2C905 T+X“CST(I) COST
ZCOST - TnTaL COST CUST
\ : COST
CALCULATION OF CUMULATIVE COST (XXCST)
*XXCSTA1) =X2CST (1) COST
DO 20 1=2,418 CosT
20 XXCST(I)=XXCST(I=-1)+XOCST (1) CusT
' CosT
CGST
IF{ISEN2=]SCH L)Z?; 1,21 cosT
21 HMRITF(6s 22) CosT
22 FORMAT(34t COST PER YEAR (MILLION DOLLARS) ) CosST
VRITFE (6 223) (s 1=197091979) COST
23 FORMATI(IX +10110) CoST
© WRITE(Ks  24) (XOCST(I)s I=1%10) CUST
P4 FORMAT(1X410F1042) - COST
WRITF(6s  24) (XXCST(I) 1-1,101 COST
WRITE(&s 25) (1412198091987 COST
25 FORMAT( 1Xe 8110, ax95HTOTAL ) COST
VRITE(6s  24) (XOCST(I)91=211+18)92C0ST COST
RITF{&s 74) (XXCST(I)s I=11,18) CosT
WRITE(Rs  24) ‘ ' CosT
2h FORMAT(1H1) CCST
27 RETURY COST
Ean CosT

B-6

VR

55
56
57

S5y
51
62
6%
54
65
56
57
6E
6
T

1
Py

T2
73
74
75
76
77
K::
7%
80
1

- 82

&3
B4
35
56

&%
29
CAR
Sl
92
(} ‘A
f.,‘z. /j‘
G9
96
a7
160
1061
10

102

104
1Ct
105
1C7
108
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()

~

‘***

£ [PY)

)

11

12
13

*

X

SUBROUTI dg ZDA””(AFKP)

CIMENSION INATA(26525) s ITOTL(120527) s ICTRT(122+5),10UT(1201 s

S JUDATE(36) 9 IREPT(36) 9 ICATE(36) s ANAYE (27) + BNAME

ISTCR(IZO);KFT(3Y

(27)

HEXD{36) o IMOD{3) o XOCST(L8) o XCOST(b936) 2y IPERF{36)
JCOM(3643) 9 XXCST(18) s II0UT(120536) sNREQD(36911 )

COMMOM RAND 9N ig INS IDATASITOTL s ICTRT s IOUT 3 IREPT 4 IDATE oMMy

IDATEOMEXP o XCOST s IPERF s TRANIXOCST 9 JCON ISEN292COST
APER 9 NSKL ,LL9XXCST’IIN,IIOUToNREODsIAW;IF”sICQDE(17o47)

COMMON/ALPHAZANAME § BMAME s TMOD

11_ 4

MODTY = FLAG wrICH INDICATES MODE OF ACCONMODATION
MONTY=MEXPD(MEXP)Y /1000

MRPT=IREPT (NMEZXP)

CNRPT. = NMUMRER OF REQUIRED PERFORMANCES FOR EXPERIMENMT MEXP
0 1 I=1,23 4

KET(I)=JdCON(INEXPSI)

KFT = DEFIMES FPE'S wWHICH CONFLICT WITH FPE BEIMNG STHEDULED

IF(MODTY ) 20293

ISAVI=INATA(NEXPS21) +IDATA (HEXP s25)

O TO 4

ISAVI=IDATA(NEXP$21) :

ISAVI = SDACE STATION STORAGE VCLUME REQUIRED TC STQRE
SCHFENULED.

IF(NRPT)I4R 44845

FPE BEING

TEST TO CHECK IF EXPERIMENT NEXP HAS A FORCED START DATE

IF(IDATEAMEXP) )G 946

INTVL=IDATE (NEXP)

ne 7 K=1sM1 -

CHECK FIRST & COMSTRAINTS (HMANPOWERs ELECTRICAL POwZlds
IF(ICTRT(INTVL s K)=ITOTL(INTVL K ) =IDATA(NEXP sK) ) 4fs7s7
CONT IMUE . :

CHECK STATION STORAGE VOLUMES

IF(ICTRTEINTVLY 5)=ITOTLUINTVL26)=1SAVI) 4858, 8

CHECKX FOR OTHER FPE'S WHICH CONFLICT.
IF(ICONCICODEa=1s INTVLKFT)) 1b9lbs48

THIS SECTION SELECTS THE START INTERVAL.

ALL ORDFR(IMgISTCR) , »

ISTO? 1S A RANDOM ORDERING OF THE IN INTERVALS

NO 13 J=1a1d : ‘
INTVL=ISTAR(Y)

EXPERIMENT ®EXP CANMOT BE SCHEDULED P FORE JUDATE(NEXP)
[F{INTYL=JDATE(MNEXP))134104910

DO 11 K=1aM1
IF(IFTPT(I‘TVLoK)-ITOTL(I“TVL,K)~IDATA(NEXPoK))lJollqll
(‘ﬂ”TI:II]C

IF{ICTRTIIMTVL s S5)=ITOTL(INTVL26)=1SAVII13412512
IF(ICONMIICONE s=1 s INTVLOIKFT)) 149145132

CONTIMUE '

GO TO 48

ETCe e

LPCK 3

LPCK

1
LPCK .20
3

LBCK
LPCK 4
LPCK 5
ZPCK 6.
ZPCK 7'
LPCK &
LPCK 9
IPCK 1G
LPCK 11 .
LPCK 12
ZPCK 1

LPCK 14
LPCK 15
ZPCK 16

ZPCK 17

LPCK 15

LPCK 21

LPCLC 2
LPCK &3
LPCK 24
LPCK 25
(PO 2h

LPCK LT
LPCK 2

LPCk 29

LFCK

W
-

LPCK 2
LPCK 3
ZPCK 3
LPCK
LPC!
LPCK ¢
ZPCK :
IPCK
2PCK
LPCK

[CVREUS SR UL S5 R SCEINN
N OU W N

r»‘-\\.-a\-
O ®

o

e

APC»’\’ 1?4
LPCK 45
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C

C

NANANS

14

15
16

17
18
19

20

21
22

23

24

25

26
27

31

32
35
35

37

38

39

- TR-808
. , R ZPCK
IQUTIINTVL) =1 , A : LPCK
S MEXP HAS BFEEN SCHEDULED IN INTVL - S LPCK
ISAVE=INTVL A _ ZPCK
ISAVE = FIRST IMTERVAL NEXP HAS BEEN SCHEDULED IH - ¢PCK
NRPT=NRPT=-1 - S o ZPCK
IF(NRPT)31s31416 ZPCK
INTVL=INTVL+1 . LPCK
IF(INTVL=- IN)17,17,23 ZPCK
ZPCK -
LOOP FOR SCHEDULING AFTER ISAVE - 2PCK
N0 ° 19 K=1l4M1 2PCK
IF(ICTRT(INTVL.K)-ITOTL(INTVLoK)-IDATA(NEXP,K))18919919 ZPCK
IC(ICTRT(INTVL, 5)-ITOTL(INTVL926)—ISAVI)23,16,16 - LPCK
CONTINUE : 2PCK
IF(ICTRT(INTVLS 5)-ITOTL(INTVL926)-ISAVI)23,7?,20 . ZPCK
'ITEST-ICOM(ICODE»MODTY,INTVLsKFT)+1 ' '
GO 'TO (219234167 ITFST
IQUT(INTVL) =1 ~ ZPCK
NRPT=NRPT=~1 2PCK
TF(INTVL=~ISAVE) 22415415 . ZPCK
IF(NRPT)31931424 : ZPCK
- ‘ o A "ZPCK
LOOP FOR SCHEDULING BEFORE ISAVE | ZPCK:
INTVL=1SAVE - _ : ZPCK
INTVL=INTVL=]1 ZPCK
IF(INTVLI31431925 : L LPCK -
IF(INTVL=IDATE(NEXP) 131426926 . ZPCK
IF (L INTVL=JDATE(NEXP))31527,27 2PCK
NO 29 K=1lyM1 = LPCK
IF(ICTRT(INTVLcK)-ITOTL(INTVLsK)-IDATA(NExpaK))28;29 29 ZPCK
IF(ICTRT(INTVL 5)-ITOTL(INTVL’26)-ISAVI)31o24 24 ZPCK
CONTINUE LPCK
IF(ICTRT(INTVLY 5)—ITOTL(INTVL;Zé)-ISAVI)%loBOoBO ZPCK
ITEST=ICON(ICODE ¢yMODTY INTVLoKFT)+1
.60 TO (21431924)s ITEST _
ALL SCHEDULING HAS BEEN COMPLFTED FOR NEXP ZPCK
- ZPCK
SUMMATION OF RESOURCE REOUIREMENTS ZPCK
- : : ZPCK
ISAVE =0 . ZPCK
DO~ 47 J=1sIN ZPCK
ISAVE=ISAVE+IOUT(J) 2PCK
IF(ISAVEY4T 347932 LPCK
IFCICUT(J))4T7943435 ZPCK
IF(ISAVE=1)47+36937 2PCK .
ITOTL(Js 24)°ITOTL(J924)+IDATA(NEXP924)
© ITOTL(Js25)=ITOTL(Js25)+IDATAINEXP$25) .
DO 38 K=1l94 ZPCK
ITOTL(JsK) = ITOTL(J;K)+IDATA(NEXPoK) ZPCK
' - ZPCK
SKILL TYPF ALGORITHM 2PCK
IF(NREOD(NEXPs1) 141941439 . ZPCK
INDEX=NREQD (NEXP¢1)#2 ZPCK
. ZPCK

DO 4n I=24+INDEXs2

B-8

46
47
48
49
50 -

51

" 53
54
55

- 56

58
59
60
61

63

64
65
66
67 .
68
69
70 .
71
72
73

75

76
77
78

80
81
82
83 -
84
85"
86
87
90
91

. 94

95
96
97
98
"99
100

57 .
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T22NREON (MEXPy [ ) +M1 ' ' ZPCK 101
40 TTOTL(JeI2)=1TOTL(JsI2)+NREQDINEAP I +1) ' _ LPCK 102
C : T . ’ o LPCK U3
41 NG 42 ¥=20423 : ‘ . COLPCKL 1Y
472 XTqTLzJ,K)—ITOTL<J,K)+IDATA(\txp,z) - ' LPCK 195
ITOTL(Je26)=1TOTL(Js26)+IDATA(NEXP21)%3 ' ' : -
O ITOTL(Js 2T =1TOTL(Je 2 TI+I0UT () : _ . CLPCK 11l
£3 TF(ISAVE=IREPTINEXP)+NRPT ) 45,544447 o LPCK 112
G4 TTOTL(Js22)=1TOTL(J922) +IDATA(NEXP $24) ZPCK 113 .
ITOTL(J922)=1TOTL(J923)+IDATAINEXP$25) . - ZPCK 114
ISAVE =1SAVE+1 , LPCK 119
45 TF(MONTY 14644694 T - CLPCK 116
45 I1TDOTL(Js26)=1TOTL(Js26)+IDATAINEXP25) ZPCi 117
47 CONTINUE ' , LPCK 118
o . ' . 2PCK 119 .
C  CALCULATION OF THE N0 OF PERFORMANCES CO”PLFTF“ LPCK 123
43 IDFRF(lFYO)-IREPT(NEXP)-NRPT - . © L ZPCK el
NO L9 I=14IN S ZPCK 12?2
“9'IIOUT(I.“FXP)—IuUT(I)+IIOUT(I,NEXP) o : LPCK 123
RETURY v - 4PCK 124
£l : , - ZPCK 125
*IRFTC [CON NDECK : . L
FUNCTIOM TCONM(ICODESMODTY s INSIFLCK)
DIMENSION ICODRE(12, 37)9IFLCK(3) ' : ICON 2
ICON = O - 1COK 5
o FUNMCTION 1COM CHECKS TO SFE IF EXPERI\ENTS IFLCK (1=3). HAVE ICOH 4
e HEE& SCHEPULED In INTERVAL IN _ I[CCH 5
C . : ' ICON . €
IWORD=(IH-1)/10+1 ' ICoN 7
IRIT=10%%( IWORDX10=1IN) ' o o ' Icon. &
pte) 2 I=1s3 [ COn G
MlFLCKLT) : o T : , 1CON  1¢
IF(M) 292091 : ' ICON 11
1 K=ICODE(IWORDSM)/IBIT ICON 12
ICOMN= ¥=(K/10)*10 - T ICON 13
. IF(ICONY34243 : ' ' - ICoN 14
2 CONTINUE . : CCi 15
. RETURN
2 IF(¥eEQe370ANDSMODTYWEGe0) TI'CON=ICON+1
RETURN
c . FCON 17
C 1CON = 2 = ARTIFICIAL GRAVITY CONFLICT _ :
C ICCN-l - CONFLICT = ‘ : ICOM 18
c TICON=0 = MO CONFLICT - ‘ ICON 19

END . ' ' : ' . ) I1CON 20

B-9
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HUNTSVILLE
SIRETC ORDP . DECK N
SUBROUTINE nPDEe(A.Im"D)- CORDR
DIMEMSIONM [ORD(1) ORDR
Tr=R : - URDR
50 1 I=1N "ORDR
1 10RN(1)=1 _ ORDR
e 2 I=1eN : ORDR
CCALL RANDXX(RNBR O yNN) "CRDR.
XX=1N : B ORDR
IX=RNRREXX " GRDR
I[X=1IX+1 ORDR
ISAV=INRD(IX) ORDR
TORDIIX)Y=TQRD(IN) ORDR.
IODD(I”)=ISAV ORDR
S IN= N~ ORDR
Z_CUNTIAUE " ORDR
CRETURM CRDR
FND ORDR
S1BFTC RAND  DECK .
SUBRQUTINE RANDXX(ReIFLAGsNN) . RAND
. LCOMMON N RANID
CIF(IFLAG) 29102  RAND
1 N=N%T7R125 ‘ : RAMND
R = FLOAT(N)/ #34359738E+11 RAND
. RETURYM "RAND -
2 IF((Z*(\N/Z)—NM).EQ.O) NN=NN4+1 RAND
: “'IARS(“V)“1053125 - ' RAND
RETURN RAND
END 'RAND
SIBFTC ECDE NDECK ) S
. SUBROUTINE ENCODE (KsICODEsIOUTsIN) ECDE
: DIMENSION ICODE(12937)sI0UT(1) ~ ECDE
c , ' ' ’ _ . : ECDE -
C PACKS IQUT(IN) FOR EXPERIMENT K INTO ICODE(124K) ECDE
¢ o ' o ' . - ECDE
IX=(IN + ©)/10 ECDE
DO - 1 I=1s1X - ECDE
[CODE(IsK)= O " ECDE.
DC 1 KK=1410 ECDE
~““‘(I-1)¥1D+VK e ECDE
[E(MM=IN)L9192 , ' ECDE
1 IC“Dr(I,K)‘LOUT(MM)*(lo*%(IO KK))+ICODE(I;K) - ECDE
2 N0 3 KK=1sIN ECDE
3 IOUT(K¥)=0 ECDE
CORETURN ECDE
CFND

ECDE

b s o b

N -

&

PSRN HO OO N U

()
~N oW

—
o

O NN

—
)
<

fa)
O W X~ DU N

[l Y S SE Oy S
OV W N
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SIOFTC INPT - = DECK
SURRCUTINE INPUT
SIMENSTON IDATA(26525) ,1TCTL(120,2 71 s ICTRT (17095) «10UT (17

* JDATL(BO)9IK_PT(36)9IDATE(30)9AJA”F(°7)9HNA‘r(c/)o
* MEXP(36) 910D (3) 9 XOCST(LE) s XCOST(8936) 9 IPERF({236])
%

JCON(3692) 9 XXCST(18 )9IIOUT(120536)QNREQD(Bévll)
CDIMEMSTON A(LL) o JCONY(2) ' -
DIMENSTION 2(9) sKLOUT(5)
COMMON TRAMD M sMs I IDATASITOTL » ICTDT'IOUTisrPToI“ATP91M9

* U UDATE SMEXPAXCOST s IPERF S IRAN s XOCST 9y JCONS ISEN2+ZCOST v
R APER ¢ MSKL 9LL9XXCST9IIW9110UTo.REQDyIAﬁoIFMqICODE(129371

Cu“\OW/ALDHA/ANA“FsRNAdL,IHOD - ’ :

DATA [RLNK /6H 4

DATA AG o XT4/76HsTXoANGybEHeTXy 10/

CDATA AL o XT14L2/6H1IX ALy s6H1IXs 14 s/

DATA A/AB1HILIXeB3HFPE T4 1X A2 TX s Ibsl1Xelb311X sl t,y5 91A’1491/914 1A
Helby)/

.DATH R/QQH(@H FPC9I5,1X’ S UX s AE Y LXsAEIUX s AD 4%;A>94X Abb)/
“DATA PI/6H2X 184/ :

DATE BA/6HLX 9AE/

SN = NUMBER QOF EXPERIMENTS :

IN NUMBER QOF UNIT TIME INTERVALS.

LL MUMBER OF S(HEDUL:S -

tton

FaYavaks!

READ(54112) “,I”sLLsMSKLoIRAMD
CWRITE(Hs 1T 2INe INsLLINSKL IRAND
112 COQ”\T(aIS;IlO)
C1IN= '
_ IF(IN—70)50005019501
520 IIM=IY.
8¢l CONTINUE
C Moo= NUMBER OF QFSOURFES TO RE COVSTQAIN;D
Mzu+MNSY L
CALL %A’HXX(AP&Q,I,IPA\D)
APER=0G,
WRITE(698699)
BAGY FORMAT(1H1+29X922HLOGISTICS REQUIREMENTS//)
MRITE(698707D) _ _
8700 FORMAT (13X 6HEXP WTs4X s THEXP VOL 93X s 9HSUPPLY WTe2Xs LOGHSUPPLY VUL s
o IXs @HRETURN WTs2Xs I0HRETURN VOL/)
MEXP(T) = EXPERIMENT NMUMBER OF ITH EXPERIMENT
IDATE(]) = THE INTERVAL IN WHICH EXPERIMENT I IS FORCED TO START
JOATE (1) FIRST INTERVAL IN WHICH EXPERIMENT I MAY START
IREPT(I) NUMBER OF TNHTERVALS - Iiv WHICH ITH EXPERIMERNT IS TO 3t
SCHEDULED. ‘ A :
IDATA(IsJ) = THE AMOUNT OF .RESOURCE J REQUIRED BY EXPERIMENT I
DURING OME UMIT TIME INTERVAL. ‘

IDATA(Js1l ) = BIT RATE v , .
IDATA(UW2 ) = AVE WATTS REQUIRED TO PERFORM  EXPERIMENT J 7
= KW =HQURS REQUIRED TC PERFORM FEXPERIMENT J DURIKG

IDATA(ge2 )
: UNIT TIME INTERVAL

MAN HOURS REQUIRED TO PERFORM EXPERIMENT J DURING

UNTT- TIME INTERVAL - '

SUPPLY WT REQUIRED TO PERFOKYM EXPEIRIMENT J DURING

UNIT TIME INTERVAL ‘

IDATA( 0s4 )

IDATA(gs20)

AN NN NN A RS NANANA NANAN AN

B-11
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NN AN

CIDATA(J.21)

110
82
80

81

111
8701

5550

R31

230

821

450

204

1]

UNIT TIME INTERVAL

IDATA(Js22) = RETURN WT PER UHIT TIME INTERVAL
IDATA(Js23) = RETURN VOL PER UNIT TIME INTERVAL
IDATA(Je24) = EXP WT : s
IDATA(Js25) = EXP VOL

DO 111 I=1N

SUPPLY VOL REQUIRED TO PERFORM FXP RIMENT J DURING

READ(54+110) VEXP(I)yIDATE(I)’JDATE(I)oIREPT(I);(IDATA(I;J)yJ 193)

* ‘ , s [IDATA(I9J)9J=20425)
JCON(I) = THE EXPERIMENT WHICH CONFLICTS WITH ITH EXPERIMENT
READ(54+110) (NREQD(IsJ)s J=1e11)s(JCON(IsJ)y J=143)
FORMAT(1515)

IDATA(Is4) =0

IF(NREQD(Is1)) 81s81482

K=NREQD(Is1)%2+1 '

DO 80 J=39K 2 '

IDATA(T94)=NREQD (I +sJ)+IDATA(I 44)
APER=APER+FLCAT (IREPT (1))
MEXP2=VMEXP(1)=(MEXP(1)/1000)%1000

MODX= (MEXP( I)=MEXP2)/1000+1

WRITE(6+8701) MEXPZoIMOD(NODX)oIDATA(1924)9IDATA(I,25)’

* (IDATA(IsJ)s J=20923)

FORMAT (4H FPEs T451X9A292X36(1596X))
WRITE(6+5550)

FuRhAT(1H1923X’23HSCHEDULING REQUIREMENTS/ /)
WRITE(695560)

FORMAT (13X 12HFORCED START93X’13HMINIMUM START 94X ¢ SHNUMBER OF
* OHCONFLICTS9/s15Xs BHINTERVAL» 7Xs8BHINTERVAL 46X

* 12HPERF0RMANCES,4X,1H1.4x,1H2,4x,1H3/)
NO 450 J=1sN ]
IF(IDATE(J)) 819,818,819

2 Al4)=A4

" IDATEX=1BLNK

GO TO 820

Al4)=X14 _

IDATEX=IDATE(J)

DO 821 K=143

IF(JCON(JsK)) 83098319830
A(K+T)=A42

JCONX (K) =1BLNK

GO TO R21

AlK+T7)=X142" :
JCONX(K)=JCON(JsK)

CONT INUE . }

IF (JDATE(J) EQe 0) JDATE(J)=1
MEXP2=VEXP(J)=(MEXP(J)/1000)%1000
MODX= (MEXP( J)Y=MEXP2)/1000+1
WRITE(69sAYMEXP2 s IMOD(MODX) » IDATEX JDATE(J) s IREPT(J) s
* { JCONX (K) sK=193)

N0 205 K=143

PO 205 I=14N

DO 204 J=1N '

IF (JCON(T9K)=MEXP(J))20452025204
CONT INUE
IF(Jcom(I,K)-37)133,205,133 _

B-12
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133

262
205

465

N NMNNTO NN

NC 9 J=ls4

JCON(I K ) =0
G0 TO 205
JCON(T4K)=J
CONT INUE
WRITE(69465)
FORMAT (1H1) | }
ANAME(J) = THE EIGHT  LETTERS USED TO DESCRIBRE RESOURCE J ON
PRINT OUT. _ L - .
AVERAGE WATTS

ANAME (5=19
ANANE (26 )

= SKILL TYPES 1-15 :
SPACE STATION STORAGE VOLUME REQUIRED ASSUMING THAT
EACH EXPERIMENT IS RETURNED TO EARTH AFTER COMPLETION

ANAME(1 ) =
ARAME (2 ) = KILOWATT=HOURS
ANAME (3 .) = BIT. RATE
AMAME(L ¥ = MAN HOURS

)

CREAD(S5s11) ANAME (J) sSNAME ( J)

11

88
110

14
90
a1

231
SIpleNe!

1111
Q001

9nQ2

2Q03

FORMAT (2A4)
ICTRT(1sJ) = THE AMOUNT OF RESOURCE J AVAILABLE DURING INTERVAL 1.

READ(54118) (ICTRT(IsJdYs I=1sIN)

FORMAT (1018) _ _
WRITE(6+88) ANAME(J) $BNAME (J)
FORMAT (1X92A4) -
”RITF(6 119) (ICTRT(IsJ)s I=1sIN)

ORMAT (1Xs1019) : _
PEAD(SolA)(ANANE(J)’BNAME(J)o J=5yM)
FORMAT (20A4) :
READ(S5s11) AMAME (26) sBNAME (26)
READ(55118) (ICTRT(Is5)s I=1,IN)
READ (5490) (ICODE(Is37)91=1412)
FORMAT(6110) '
WRITE (6491) (ICODE(1937)9l=1412)
FORMAT(13H ARTIFICIAL G/(1X+6110)) ,
ARTIFICIAL G CONFLICT MUST RE INPUT IN JCON(NEXPs3)
WRITE(6+931) , o
FORMAT(1H1+23X s 21HRESOURCE REQUIREMENTS//)
wQITE(6oQOOO)(ANANE(K),BNAME(K)o K=ls&)
FORMAT (13X s4(2X92A4))
DO 1111 I=1sN
WRITE(699001IMEXP(I) o (IDATA(IsK)s K=194)
FORMAT(4H FPEs1591Xs4(2Xs18))
NO=1
IX=(NSKL/5)+1
DO 8888.1=1sIX
WRITE(649002)
FORMAT(1H1s18Xs23HSKILL TYPE REQUIREMENTS//)
NO1=1%5 '
IF(leENeIX) NO1=NSKL
IJ NO1+4

=2N0O+4
“RITE(éoOOOB)(AMANE(KJ);BMAME(KJ). KJI=KKoI1J)
FORMAT (10X s5(2X92A4))
NO BBRT7T 1J=1sN
DO 8064 KJ=145
B(KJ+3)=RA

B~13 g
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804 KLOUT(KJ)=1RLNK
[Z=NREAN(TJe1) %2
DD BN3 K=NOWNOL
MO2=K=(1=1)%5
DO 8REH KK=241242
IF (NREOD (1JsKK) e NEK) GO TO 8886
CR(NC2+3)=RI :
KLOUT (MO2) =NREQD( IJsKK+1)
2386 CONTINUE
803 CONTINUE
, ’FXPZ“”FXD(IJ)—(VEXP(IJ)/looo)*IOOO
BRBT WRITE(HsB) MEXP2s (KLOUT(K)s K=135)
3888 MNO=NC1+1 -
RETURN -
END

SIRFTC TRCK _
C SUBROQUTINE TRACK(IPRTsLLL)

DIMENSION IDATA(36+25)sI1TOTL(120927) sICTRT(12055)sI0UT(120)
J“ATE(36)91R&PT(36),IDATE(36)9ANAMP(27)9BNAME(?7)’
MEXP(36) s I1OD(3) 9XOCST(18) 9XCOST(8936) s IPERF (361
JCOM(3693) o XXCSTI18)s1I0UTI120936) sNREQL(36911)
MAX(120927) 9 XMAX(18) s XMAX1(18) s
_ IPFRA(36)sIITOT(120927)9XCCST(18);XTCST(15)~
COMMON IRANDsNsMsIMy IDATASITOTLSICTRT s IOUT» IREPT s INDATE ¢ Mivis

ok K % K

.* JDATEWMEXP e XCOST o IPERF s IRAN s XOCST s JCOM 9 ISEN292C0OST s
#* APER s NSKL 9LL9XXCST9IIN;IIOUToNREQOoIA”oIFM,ICODE(12937)
ACOWIQM/ALDHA/ANAME’BNAME’IfOD o S
C
"GO TO (lyQ,B)'IPRT
C INITIALIZATION
et

1 DO 60 I=1,IN
DO 60 J= 1M .
60 MAX(I9J)==0,34359738E+09
DO 61 I=1,18% "
XTCST(I)=04 -
XHMAX{T)==1e0QFE+12
61 XMAX1(1)==140E+12
CZ2MAX==140E412 -
27CST=0,
DO 330 I=1sN
330 IPERA(I)=0D
NC 210 I=1sIN
DO 211 J=1lsN
211 TIDUT(1sJ)=0
DO 210 J=1svM
210 11TOT(1sJ)=D
RETURN

aNaNa!

TOTAL AND MAXIMUM CALCULATIONS

B-14



- NORTHROP g ‘ ' | . - TR-808

"HUNTSVILLE

C

4,

6021

429
- 433
500

220

O

~ ~
T IR
el R

[
5
[

R
PR . |
W<

W W

RETURY

DT 506 T=1e14

no F\Pl K = l’r.n/
IIT?T(L;V)—ITOTL(I V)+IITCT(19K)
80 433 J=1 ¢mn '
TF{MAX (T oJ)=~ITOTL(IsJ)) 4304239433
VAX(T«Jd)Y=1TOTL(T o J)

CONT I MUE

ONT MU
Du 320 I1=1e0
1FER A(I)"IDLRQ(I)+IPFRF(I)
PO 7113 I=1412 °
XTCST(I)=XTCST(I)+XOCST(I)
IF(X”AV(I)—XOCST(I)) 632346344634

YRAY (T )=X0CST(1) .
IF(KYCQT(I)-Y FAXTI(L)Y)Y 7113971137111

X AXL(T)*YKFST(I)

COXNT IMUE.

ZTCST=2TCST+ZCOST R
IF{ZCOST=ZMAX) 1139211358110
ZMAX=ZC0ST |

CONT TMUE

OUTRUT

PRIMT S511eLLL

FORMAT(1H1 s 41H FREQUENCY'DISTRIBUTION OF SCHEDULIMA FOR 915+ 11r

CHUEMUYLFES )

RL=1LL '

PRINT 203y (Ie I1=1s1M)

FORMAT (I X s 8HINTERVAL 13915 1495(/8Xs2014))
PRINMT 204 '

PRINT 205 :

FORMAT (1H4+ 487X e 14H PERFORMANCES)
FORMAT(1XsRT7(1H=~) 94Xy 9HREQ SCHD)

NS 50¢ J=len

IPERR  =IFIX(FLOAT(IPERA(J))/RL+045)

MEXP2=mEXP L) =(MEXP(J)/71000) %1000

206

BLSe))

214
201

202

PRINT 13014 IREPT(J) s IPERR
FORNMAT(89X4216)

09 DRINT 13004MEXP2s(II0UT(IsJ)el=1si)
)

FORMAT (1H+ 3 3HFPE 21X 1352014/ (8X52014))
PRINT 206 - o
FORMAT(1X410C(1H=))

PRINT 502y LLL

. I ’ .
FORMAT(/1X s 29HAVIRAGE RESOURCES UTILIZED INeZXsI[2+2Xs9HSCriEDULE

DRIMT 124 (Is I=1s1N)
NG 314 I=141N '
N0 314 J=1lamm
TITOT (I s ) =IFIXIFLOATIIITOT(I4J))/RL+065)
NO 301 X=14¥ _
PRINT 149 AMAME(K) o8BMAME(K)y (IITOT(JsK) s J=1s1i)

NG 302 K=20,4,27

PRINT  1as AMAME(K) oRNAME(K)s (IITOT.(JsK)s J=1s1M)
DRINT 2CGA

|

B-15
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2NA

05

CFORMAT(1Xs21HAVERAGE COST PER YEAR)

DO 45 I=1411°

XTCST (I =XTCST(II/RL
ZACST=2TCST/RL
\CST(I)‘XTCST(l)

.no L8O 1=2,18

12
14
16
17
18

SEMTR
2

XCCCT(I)-XCC%T(I~1)+<TCST(I)

PRINT 16s (s 1=1970,1979)

PRINT 179 (XTCST(I)s I=1510)

PRINT 17 (XCCST(I)y I=1410)

PRIMT 1Rs (ls I=1980451987)

PRINT 17s (XTCST(I)s I1=11+18)s ZACST"
PRINT 17s (XCCST(I)s I=11,18)

FORMAT (10H INTERVAL »2016/5(10X52016/))
FORMAT (1X92A4s1X%52016/5(10X92016/))
FCRMAT(1Xs10110)

FORMAT(1Xs10F10e2)
FORMAT(1XeBI10s4Xs5HTOTAL)

PRINT 6804 LLL
FORY AT(lHl 30HMAXIMUM VALUE OF RESOURCES FORsI&s10~ SCHEDULES/)
DRI’T 12y (Iy I2141N)
NO 13 KzlyM :
PRIMT 14w ANAME (K) oBNAME(K) o (MAX(JsK)s J=1sIN)
NO 7220 K=20427
PRIMT 14 AMANE((),awAMF(K).(MAX(J,K), J=1sIN)
PRINT 16 (1.1-1070.1979)
PRINT 179 (XMAX{I)s I1=1510)
PRINT 179 (XMAXL1(I)» 1=1;10)
PRINT 18y (1+1=1980+1987)
PRINT 179 (XMAX(I)s I=11418)9s ZMAX
PRINT 179 (XMAX1(I)y I=11418)
NO 451 I=1sIN
DO 451 K=1yun _
IITOT(I4K)=I1ITOT(1sK)*LLL
N0 452 I=1y19

TXTCSTU(IY=XTCSTII)#RL

RETURN
END
Y
6
20 200 - 525811
0 4 20 25 0 99 72 6 24 023244 8125
1 438 7 438 : ' :
n 4 20 - 37 0 366C 222 6 222 62433810598
1 144 8 102
4 4 20 50 025600 510 12 492 1222696105658
1 788 7 30 B 162 '
0 4 4 1120 4326 26 30 0 30 018G48 6884
1 192 8 60 ' ' 1210
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2050 a 4 A 50 Q0 46 726 12 13A 63182810598
3 1 276 7 102 - & 102 , _ B
Nnen 3 .03 1 31 96 17 e 0 48 0 157 5
1 a 102 : _ : -
nnyi o 4] 1 3 0 24 3 1C8 6 -6 0 312 11
2 7 102 8 90 B -
G072 0 1 3 | 6 20 114 6 12 .0 214 13 -
3 1 60 7 30 8 60 A o :
o073 oo 8 81 1530 2108 0 . 1 0 321 5
2. 50 7. 42 g o
D074 3 1 8 150 84 2 li4 0 12 .0 838 21
2 1 102 7 42 - o
nn7s o 1 & 150 0 2 108 0 12 0 161 5
2 1 30 7 l4a _ B
PNRQ 0 4 20 56 0 864 1158 24 588 1840424 8125
5. 1. 234 7 42 8 60 1200
1061 ° 0 4 20 255910692 - 6 2760 120 60 616305 - 505
’ 2 ? 522 2 726 ‘ .
1092 - 0 4 20 1000 0 6 2760 114 54 01511510548
1 2 18 » S '
100 0 1 20 432 504 14 78 6 18 S0 92 lu4
2 3 306 7 18 : » : o
1119 AN 20 178C 62849000 1806 48 1656 422510010598
2 7 114 8 1266 - '
2120 ) 4 4 17 0 53 5772 90 30 0 7276 6888
2 7 60 B 72 . o
0131 o) 0 20 290 228 66 12 6 66 & 1450 319
3 4 1795 5 1134 9 1836 ‘ :
1132 n 4 20 1155 4220 78 78 O 66 013800 9500
.5 4 450 5 672 6 1692 7 9n 9 2195
0149 1 ) 7 187 159 0 138 6 138 6 537 31
A 5 206 7 366 8 12 9 540 . -
0150 - C 1 20 200014256 0 72 12 36 ¢ 2453 103
3. 7 702 8 702 9 702 L . ,
.0160 e )1 4 149 1542 - 7 390 24 288 12 1566 103
3 1 318 7 60 8 .90 - _
01790 0 9) 4 80 216° 1 480 6 480 6 1895 49
.7 7 612 8 132 , : ‘ '
D180 0. O 4 22 84 0 282 6 162 6 670 42
) 7 las 8 132 : '

1200 0 4 10 20 4704 1 84 6 528 1821916 6483
2 7 318 8 1la ' ‘ : 2080
1210 0 & 20 1000 4320 161 156 6 6 G19607 6488
S22 1 174 R 30 : 1040
D220 1 4 1 568 6396 3 18 xe 18 0 74207 120

2 1 480 7 846 .

02644 n 1 - 4 5 24 0O 48 6 156 6 2050 316
3 6 42 7 l4u 8 192 : E :

0245 1 0 2 ¢ 18 .0 48 0 {156 0 670 60
1 2 114

0246 1 0 2 1 0 0 48 0 156 . 6 3170 131
3 1 39 7 30 8 60

0247 1 0 475 0 - 0 48 0 1%6 0 330 19
3 4 42 5 60 7 42 _

nzs50 0 1 20 43 258 0 66 6 60 0 361 37
2 2 174 8 30 ‘
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. QoULOCcOUOLCoo0GCaLCcy
EHOHELHLLAHRGRES QO H550060650566H6H6566660
566666646 woroona Jooo :GOooocoooooooomaommmmovooooom@o 66666660666506666656E66666

. 10N SS
6 IXS 8 I X5 L Jmem 9 MINS G VTINS # TIINS € VTIAS N AIAS T TM1XS

(‘\

mowoowmw;Jaowjvr:Jcosjuvn yHES rgscamfmuooomwauO%mo 566566666666E6660H6606666666666
E66AE6A54F 3$>>momo/oowoooommm@oommoaoumwmoamoomooooooooooococmoocoooooo
SAH NV
566H656500655565055646E60666
50566668555 50600665566566H66668
1l Lld¢
CHBRERBEDHGHEEL606D6HCEEAH6D
AHELELHEDEEHEEHR0GEHEH6666D
S =
mvuwom@®®m@mmnmr00mu L EGEE6EHD6E66655EH0H00600066L65560
BEAERERLS m&wmmwwﬁommwwaJJULV\7?55702 LS00
. Sllvim v
, : o . 24 8 B 1 4
€£q L8821 %e 261 0g - 8Z8 % cel g% U 1 0 CLZD
ih 8 w0¢ ¢ l
Zh 79s 9 #C1 9 ORI 80% 1w 0¢ T 0 GS2U
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? _
) L5C0 e 120010, 27600 27500, 18500
S 75006 45CG0e  45000s 600004 525G0. 57500, 27500
S 4500 1950040, 23500 o 145006
171106 212704 211706 13410,
T 15':"). 3.’)“0. 30750
230, 750 750 e
_ 230 11304 1130
380 1500. 150G 1500,
190 1120, 11304 120
: 150 1130, 1135« 112G
4950e 12990, 19370e 19370s 148850e 21480
2540 3140, 37506 62204 3520
290 4404 - 2250 9250. 9250
900, 1350 1650 1880, 1170
3000 4500, 4500 e 15000e 28000e 22000
' ‘ 210« 2080, 511Ce - 4110
650 6560s 19080, 29600.. 1908ii
_ 290 2R90, 8400e 18520.. 13900
900Ce 19500e 22500e 27000e 24000 6000,
9000e 225008 320000e 36000, 36000 9000
900 o 3750 45C0, 4500e  90C0. GO0 6000
450, 900 1500 300Ce 2700« 75C o
900G 1500 3000 4500, 3000 1500
6500 4 1350 1950 4500 45004 11500, IR
) . 15006 = 8250% 20500 10750
600 2250, 3000e 7500 6000e 3000
5570 8640 e 5570 1910 190
) ‘ c 280
1570, 1260 140
150, 1100 177Ce 26304 2300 3150
2540 3140e 2750, 6220 3820
: ' 1500 1500 SOUC 9C00
A1800e S790Ne 68600e 32400 9200
1R310. 29n20, 2750

2IRSYS
£128Y5
$I25Y5

20360

9560
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C1mENSIONEE VvARIAEBLES
et O STORAGES é,c:«:::'.t SI-‘.RA GES SYMBOL - STCRAGES SYMBL SITRAGES Ay ML 10k W
1A A 5€ 2% PiTr 126,27 1CIRT 1245,5 1cut 1an .obare TE
TIRERS 3¢ T TS 1 NAME 27 ENAME 27 . MEXE €
et . : X251 18 ¥os1T . 8,38 - - 1HRF 36 Jcen 36,3
- - . £l “
ST AL qaur 125 36 NREGS . 36,1 1EXF 3e . LAVG RT
- 3 -
HEAD (5,131 SEM2 1 CASE WK TE »RITE(G,HISCNZ,IC:\QEJ—-—

. R

\I‘._

i

i 3

i

L — MM=2'7
REAL (5,2) (LAVGiL) 1= 10, WRITE(€,2) (LAVG (D) 121 ,10) 1FLAGH

T} OLAXXEY.

& -

i

! .

I = & TRANSFER 10 SUBROUTINE TRANSFER 10 SUBRCUTINE
R ® 10 K TO SUBR® 3 (o] b ¥
TRANSFER 1 BRIV’ . )
RANSFER I]N:L‘USTUFK UTINE VR TE(S, ) st TRACK

- LLL,IFLAG,ICUM S I AW

TN

REFEAT 1O €
FCR
J=1,1+1,...,18

REFEAT TO 14
FOR
LLL=1 141 ..., LL

XCCST (D .

—— e

WRITE (6,4

I FM=1000

' e . - - . ——r : —-
l_ FEFEAT 1016\ ‘C‘-(CE(I:;‘JT_’-' REFEAT T8 NEF€AT o7 r ' i f o J
. Ci INY - N
— FoR —y o F = ST (NTENIET SRS BTV FIEEN
Ji 16,0 L N AM=10LL 111.1,..., J=1 1+1,...,MM

- TRANSFER TO SUBRTUTINE rRANsFE« TO SUBROUTINE REFEAT LERL TRANSFER T2 SUBROUTINE
CRCER QUTRY ' ZRACK
N, 1ExP : LiL,b,I0um - : K=1 101,..., TEXF(K)
N .
, ' ' m
i, RANSFER 17 SUBRUTLIE TRANSFER 1O SUBRZUTL " TRANSFER 1O SUBRQUTINE REPEA T 1212
A sy : CUTRY ENCCCE TR
LLL -t TEXP (R LLL ,*+1 ,TEXP(X) IEXP(K) ,ICCE,[OUT,IN 122,208,000 1IN
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)
] _r 2 J ' : REFEAT 10 12
[l POTLHE 2 T r gl 2T T rotL (-1 2T | FR
1 — . 121,141 ... IN

: r—‘ﬁ TRANSFER ‘ro SUBRCUTINEY

y .

L

;
-

L——i FTOTECL 2 Ty =] F1 % (FLOA T (1 TOTL (1,2 7)) #1006 , /A FER$D . 5) T QUTRU-
o : - : - - LLL,+2,1CuM

ATRANSFER. TO SUBRCUTI NE
(o= oY
LLL,1 ,I0um-

e

G 1O
14

| 13 l C .___]‘
TRANSFER TO SUBROUTINE r -

TRANSFER TO SUBRCUTINE

TRACK LLL-LAVE (L XXX TRACK N LXXXELRRM T CONTINUE
2,LLL 3,LLL i v
. ' G- 1O
: 14
6o 7O
15

TRANSFER 7O SUBRCUTINE
: TRACK
3Ll

"ICASE=ICASE-1 WRITE(6,4)

c-3
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NORTHROP TR-808
HUNTSVILLE . o _ .
CIMENST ONETD VARIABLES )

SYM T STRA G LY MU L STORAGES SYME L STORAGES SYME L STCRAGES SYMLCL . STIRAGLL
AT T3 LEOTL 126,27 ICTRT 1245,5 1oyt 1o STATE
IREFT 36 ICATE - 35 o 5 AMC 5 ME P 5C
A5 e el - 8,36 ) 1 ERF 36 JCIN 36,3 *XCs1 g
oyt 120,30 NEEGD 36,11

SUBRUTIHE CE6T (1 SCHT 1 FLA G, NE XF)

r ! l . REFEATL 1 Y

G

[:H PPue }-—' REAT | REAC (5,41 1Yk WK1 TE | WRITE (6,5 1vR . ‘i'fﬁ ;
— .- - | gy J= Loge e gbd

) . 3 o ‘
- e
© . ; 5
READ (5,2) (XCIST(L, 00,151 ,8) WRITE WRITE(E,4)MEXF (3, (XCO8T (1,0 171 8, HEAD
LT . € , e B 5
READ (2,29 (FFD(I) ,1=1,5) Wil TE WRITE(6,5) (FFO (D) ,1=1,5) REAE

e

WITE(6,5) (aMC(I) ,1=1 %)
. YR=IYR

. Iy TPB3%IYR -
: . Ay TPM2=1Y TR-2

[ 1]
REFEAT 100 7
FIR
TFIRSTZ 141 ,. ..

1y TP5=5%1YR
NSYR=T%IYR

ZAAC 4 mMmAD

[

(% 2 R R SIV:N

l 8. I

I KK =ME X (NE XP) #1005

ZANC ~Mx

T
13

5 R
I s | [—'”" ] :
CENTENGE * IFIRST=1AM L= [AM=IFIRST >
= [ !
+
(2 g
13

=

[ iats
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‘SUBRCUTINE Co6T (1SEHE,1FLAG,NE XP)

[+ A N §

UINC REFEAT 1016 TP
. R Etocr-ify - o . : KK= (Iy Tim®is1yie 1 -
©eery g PEIRS 0N {FM2]F1 FOR | o _ .
l T - TFIRST k=1 101,000 1Y TF L1= (IFIRSTHIY TAM2) /TYR i
[ B - e
+ ' . +
(7§
15
_s(__~...,.,-_.._.4..._.,. e — -
| X e - . ° & F 7 l
L A [ e 15 18 J E REFEAT 10 18
. T |
- 11=um-1xwwzH XICST (1) = XCOE T (KK ,NEXF) /YR+ XOCST (I 1) HIFIRSFXFIRST-l . . FE ~ >
R v 1=3 448, ..., 17TFS i
; - - R i
N i
i
P "
112 COAM- 1) NSYRe TYR-1) /IYR l 8| REFEAT TO 13
KK=5- (I-1)/71yR - = FCR
ACSTAIL = xCCST () +AME (KK) /YR X(:CST(”.)'XOCST(“HFFC(KK)/YN' ' I=1,1+1,...,18
1= ((IFM-1)+ NgYR+ TYR-1) /TYR ‘
« ,
I 19 ] ~ : Ea:.
: e . et REFEAT TO 20
. o . 2CeT=ZCC8 T+ XOCST (1) FCR . - -
XTCSTUI) = x2CST (1,001 ~ | XXCST (1) =xxCsT(1-1)+ ¥2CST (1) I———-)
. XXCST(i)-X‘:(ST(l? l=2,201,...,1§3 ) g
GO 1O )
27 —
rzz I
AR R [ ]
s |yt g ¢
TSE2-TSCHE o Wil IE | WR1TE(6,22) W1 TE L WRITE(6,23) (1,1=19 7,15 ™) W1 TE
..... o
R *
(o) T
24
]
|

243 (xS T (1Y, 151,10 : WRITE (6,24) (XXCST(I) 121 ,1t)

e et e e s e

SRR

SUBR-UTINE COST(ISCHC,TFLAG,NEX)

WRETE (255 ¢,

WRiiE —X WRITE(6,24) (x2CST(1),[=11 ,18) ,7C08T W1 TE

!<._ —
i -

WRTTE (G, ¢, (xxCST (D) 1711 ,18) wWRITE(6,26)

Izmc—qmm ﬁ}




NORTHROP ‘ ' ' TR-808

HUNTSVILLE

S SYMECU _STURAGES GYMETe - GIoRA g

STORAGES .

&Y ME L ST RALES gYMIL  STCRAGES sYyMBeL -

i - B

" USUBRIOTINE ERC

: L\ REFEAT T N S
START | 1 x= 3y 210 ks

oy . R TS 1CCE( ;0D
s nlx A .

B
S REFEAT 123
)I+1COE (LK) e . FOR
DA T JRK=1 141 L EN
IR S

9-KK

D) "

" K) SPOUT (MK G 9 (1

s, v
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CIMENSLI ONEC VARTABLES
SrMEcL SIRAGES SYMECA STRACGES SYMBOL i STRAGES SYMBOL STIRACES SYME L STRA WS
10eRE 12,37 1FLCK 3 ; -
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FUNCTION TCON(ICCE, ML TY ,IN,IFLCK)

——— e

4
— ey 1CoNt ) . REFEAT TO 2 N - /& .
[SIAEY FWIRET (IN-1) /101 ) . FR : - ‘K-lxc;zjus—:sl wfi::‘)’;i{'.c” [ T
e TIBL 710 8% (1 WRCHIO-TN) 1=1,141 .00, CONER- (K71 1t V
L
GO 1O [P R
‘ 2 5
i ‘
’ /
NO
I 3. I
CaNTINGE CoNTENUE ____,,[n.sa.sv.uc.nccn«.m.c.a P——

'

2 C~SMm3A
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v

CIMENSTI ONET VARIABLES

e ML 51 TRACES SYMDOL STORAGES SYMBCL STORAGES SYME L " STORAGES | SYMBOL 517k
ITA 1A 56,29 1TOTL 120,27 ICRT 12,5 . . 1eut 125 JEATE 3
IREFT 6 ICATE 36 o+ NAME T 277 TUTcpaME - 27 . MEXP - 36

imae 3 XS T 18 ~xcest | 8,36 7 LU IRERF 36 Jean 36,3

4XCS 1a _ 1euT 120,36 | NREAD- - 36,1 ... A 1 o3

(¥
]

LT .5

c-9



NORTHROP TR-808
HUNTSVILLE
SUBRCUTINE INPUT FA GE
1 5 - - -
i : ITE(6,112)N,IN,LL,NSKL ;IRANC
E"R‘T‘ REAC, ‘REAC(5,1!2I)N,IN,LL,NSKL,IRAM} WRITE (S, n'N:z;v.\ NS - i
) I X1 J - . _
g : TRANSFER TO SUBRCUTINE 6" i A
CONTIN ¢
TINTIN M;AILS:E ‘ RAND XX : KITE WR1TE (6,8639) WRLTE
APER 1 ,IRAND ° ‘ - =

| W& 17E(6,8 TG

FR

REPEAT TO 111

121,141 ,...,N

HEAT (5,119 ) MEXF (1) ,ICATE (1) ,JCATE (1) ,IREFT (17, (IBATA (I, 1) 351 ,3),

(IBATA (T, ) ) |

=20 ,25)
y
r _
I o 0]
i ar .| . .
. l 2 l
- - : A : 8 REFEAT TO 84
REAL (5,110 (MREGT (1, J) ,J71,11) , (JCINUT ,0),071,3) NREQC (1,1) Lt o x=\REQE (I ,1) %241 | : FoR
ICATA (1,4) 0 ' JT3, 342,004 K
(il -

[ I (5]
81 '

[57]

APER=A PER* FLGAT(IREPT (1))

104 1A (1 ,4) TNREQC (1,014 ICATA (1 ,4)

ME X2 =ME XP (1)~ (MEXF (1) /1000) 41000
MOC X= (ME XP (1) -ME XP2) 710001

Cc-10
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i

SUBROUTINE INFUT

VR TE (6,8 Wit ME xR, TMOC (MOEX) ,ICATA (1,24) ,1CATA (1 ,25) ,'upnq (1,4 ,4525 23)

1 e

WRITE

T
| WR1TE(6,5550)

wRITE (6,55Q))

A(drzyid
ICATEXICATE (1)

ICA

& TO

A (K+ 7) zA42
JCONX(K) ZIBLNK

1" acayzas

H GO 1O 821

TEETBLNK

I B3 l

AR+ Y= 342
1 JCINX(R) ZJCON (J , 1)

azi

CONTINUE |

JCATE () .EQ O

J JCATE (1) =1

ME XPR=ME XP (J) = (ME XF (J) 71060 1000
MOD X (MEXF (J)-MEXP2) /1000 +1

450

-——4;1;5(6.»\)"“:2

, I MO0 (MOC %) ,ICATEX.JCATE(J)_,IREFT(J) ) LICONX(K) =1 .3y

REPEAT TO 205
FR
K=1,1+1,.,.,3

REFEAT TO 205
CFOR
121,141 ,...,N

REFEAT Tl-:' 254
FOR

1=t ,1ed .o N

c-11
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(.i; ’ ‘Z-
2u2
E y Gl Tana
S A ' 204

SUBRCUTINE 1 NFYT

G O . :
25 L I

N UFE
| 133

,'reul K- MERE ——3 CINTINUE

JCENT K -3T L -

JCON(L K=

D10 205 l

[‘z':.z. J

JEI(T Ry =

s

4

¥
Y +
GO T ’ N [l {u)

204 ) : 133

REFEAT 10 9

CHAME ()

FR
J=1 141, ... ,8

REAC (5,11)ANAME (J)-,

CINTIRUE

WR1TE (€,465)

REAS(5,118) (ICTRT(I ;1) 121 ,1N) | WRI TE (6,88 ) ANAME (J) ,BNAME (1)

P

)
o
lo]

-—{.&HE(E‘HQ)HWM(I J) I=1,IN

€) }—)*——1&&\0(5,118) (ICTRT(I,5) ,1=1,IN)

READ (5,14) (ANAME (J) ,BNAME (J) , 325,

-—{RCAC‘('J LET 0 ANAME (26) BHAME (2

- §
RFEAD (5,30 (1CCCE (1,375 ,1=1,12) WRITE(6,91) (1CCCE(T,37) 4=t 12) Wil TE
é(.....,.._.h
! ———-— (3 ) REFEA I: 10 l_lli
{ | WR I TE (6,935 Wi E | WD TE(6,5508) (ANAME (K) ,BNAME (K) |K=1 ,4) PR
: . - , . 21,040 000N
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SUBRCUTINE INPUT L e 0

L ] [557]
- : Wi TE (T3t )MExF(I‘)','(ch_T,';:.(i:,K', JKE 4
) NCEy S
Ix= (NgrL/3)et " - .

“:\UREFEAT TO BaeR
121,141,001 %

REFEAT TO 8LI4
FR
KJT1 048 ... ,5

B R

T — REFEA |..7C, 013

KLOUT (KJ) =IBLME | WA
AZERERD (S, 1 e SITAN S SN T

REPEAT 10 R287
FR
1J51 140 L0 N

B(K+3V'=BA f

»

"G

288 € : _

(FEFEAT TO BBBG AN - , - o] e ‘
NREQC (1) ,KK) .NE.K | NO B(NEeDI=BL .

e T RLCUT (NZE S THREQT (1) kel ) : : H

MR N - “.-125_}~_ N Fq; -
s e e KK=2,2+2,...,12 ) . A 1y

[

COnTINUE

ME X =ME % (1 J)~ (MEXP (] 3) 710900 #1655

ZHC amF
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CIMENSI ONESD VART1ABLES
CEMMBTL  SITRAGES SYMECL . . STRAGES SYMECL STORAGES SYMEaL - GIIRAGES SYMB L S ITRAGES

VeRE :

SUBRCUTINE RCER (N,17RE)

TREPCAT 101 l i ] .\ Refgat 10z

:T‘"-",jf - T e ) ! TRAMSITER 10 SUBRCUTINE
SAR PNTY . R - TRC (1) =1 FOR RANEG X .
b i I=1,0+1,..0,N ) 121 4+1,...,N RUBR 0, 1

! x%TIN :
4 et XX [RE (1 XY =1RE (1N
R 1CRC (IN) ST SAV
1SAV=TCRO (I 0 IN=IN-1
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SYMBCL STRAGES
1CATA | 36,25
1REET Y
TS0 T |
XXCS T C 18

SYMBOL

1101L

ICATE.

XCST

1out

CIMENS]I ONEC. .VARI ABLES

STORAGES

12n,27

36

18

S 125,36

SYMBCL

ICTRT:
NAME
wxosT

. NREQC

"STRAGES  SYMBAL

10,5 1 leur

27 - BNAME
8,3  IFERF

36,1

. Cc-15 f

STIRAGES  SYMBOL

120 JCATE

27 . ME XF

3 JCoN
e
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518 - 1 5CHE

[——1'—‘1 . . L

- SUBRTUTINE TUTFU “(1 STHE, JUMP ,NE XF)

CCONTINUE

WK1 TE

[

e '

Wil TE (G, 15D

N —

6
Wi 1k

WRITE(6,5) |

ol

MIE X=ME XF (NE %) /100041

ME XF2 =ME (P (NE KiF) - (ME % (HE XP) 71000 ) 21000

B
j

121,141,

v M

e et ~ e e e o eh e

Wil TE (6,1 CrAMAME (1) ,BNAME (1), (1 TOTL (I, 1,031 IN)

5]

REPEAT TO 14
. R
I=2h

Cf16
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