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FOREWORD

This document describes the work performed during Phase
VII of JPL Contract 952532. (This is a follow-on to JPL
Contract 952028), Phase VII accomplished improvements in the

computer programs generated in Phase III.

This document also contains a revised User's Manual for
the Microbial Burden Prediction Model and supplants the pre-
vious User's Manual (Volume II) for this purpose. Volume II

is still useful for details of the theory of the model.




P

CONTENTS

Page

Foreword = ~ = = = = = = = = = - = = = = = = = = = = = i
Contents = = = « = = = - = = = -« - ~ =« -~ - - - - . - [
IHlustrations - = = = = = = = = = - = = = - - =« =« « = i

Definitions =~ = - = = = = = = = = = = = = = = = = ~ =~ iv

Infroduction = = = = = = = = = « = = = = o - = = - - - |

A. Daily Restarts - - = = = = =« « -« = = = = = = - - - I

B. Alteration of Data on Taps - -~ = -« ~» = = = =« = =« - 2

C. Faster Running - = - = = = = = = = = = = = = - - - 2

D. Print-outf Opfions = = = = = = =« = = = = = = ~ - = 3

Technical Discussion (Revised User's Manual) - - - -~ - 4

A. Descriptions of Changes Made - - - - - - - - - - - 4

I. Daily Restarts = = = = = = = = = = = = =« =~ = ~ 4

2. Alteration of Data on Tape = - = ~ = = = - = = 8

3. Control of the Number of Histogram Intervals - 15

4. Print-Out Options - - - - - = - = ~ - - - - - 16

B. Description of Subroutines - - - - = - ~ = - « - - 18

. Tape Alferation Program - - - = = = = = = - - 19

2. Burden Prediction Program = = = = = = = = - = 2]

3. Detailed Printout Program =~ = = - = = = - - - 24

4. Subroutines No Longer Used - -~ - = = = = -« -« = 25

C. InputData - = = -~ = = = = = - = « = = = = =« — — - 26

D. Job Control and Deck Arrangement = - = = = = = - - 39

Results and Conclusions = = = = = = = = = = - - - - - 42

Recommendations for Program Continuation - = = = - - - 44

References = = « ~ = = = = ~ = = = = = = = « = = = - - 45

Appendix = = =~ = = = = = = = = - o e e e e e = - = o Al




JLLUSTRATIONS

Tables Page
1. Typical Output, Detailed Printout Program - - - - 6
2. Detailed Printout Instructions - -~ = = = =« = - = 7
3, Tape 9 Record Formats - = - « = - =~ = - - - - - - 9

4, Typical Output, Tape Alteration Program - - ~ - - )

5. Tape 9 Change Instructions - - - ~ - - ~ -« = = = |2
6. Data Check Error Types = = = = = = = =~ = = -~ - - | 4
7. Typical Output, Microbial Burden Prediction

Program = = = = = = = = = = = = =~ & = = = - = = 17
8, Input Data Deck - = = = = = = = = = = = = = = = = 27
9, Arrangement of Data Deck - - - = = = = - = - - - 40
Figures
1. Tape Alteration Program Macro Logic - - = = - - - 20
2. Burden Prediction Program Macro Logic - = = = - =~ 22

3, Subroutine MBS Macrologic - = = = = = = = = —= - - 23




DEFINITIONS

Alphameric - (Short for Alphabetic-numeric)

Card Image

Character

Disk

Field

Data such as "PART 2W31" that may consist of a

mixture of letters, numerals, and punctuation.

The data on a tape or disk that represents a

punched card.

The contents of one column on a punched card or

its ecguivalent on tape or diske.
A storage device in az computer.

A group of columns on a punched card that is devoted

to one guantity.

Floating Point

A number expressed as a characterisiic and an exponent
: . . . L

as in scientific notation: 3.2 x 10 . When punched

on cards or printed by the computer, the above number

would appear as 3.2B+h4. (See Integer.)

Histogram (Used interchangeably with "distribution' in this report).
A method of represeanting a probability distribution by
means of a number of intervals with a probability asso=-
ciated with each; a "bar graph'' of the probability density.

Integer A computer quantity oppeosed to Floating Point. An integer
or "fixed point! number repsents a whole number, has no
decimal point, and must be as far right in its field as
it can go (right justified on a punched card.

Record See Tape

Stage, Task, Subtask, Operation ~ Terms used to denote the level of

activity in an assembly and test sequence to be simulated
by the burden prediction model. The operation is the most

detailed level.

Y




Definitions (Continued)

Tape Magnetic tape, a storage medium used by computers.
Information on tapes (or disks) consists of "logical
records'' each of which contains a number of computer
words. Information is written on and read off tapes

(or disks) by logical records.

Word A storage location in a computer that can contain either

a single number (integer or floating point) or several

alphameric characters,




I. INTRODUCTION

During Phases I, II, and III of JPL Contract 952028, the requirements
for a microbial burden prediction model were established, and the model was
developed and programmed for computer. During Phases IV, V, and VI, the
model was used to estimate the burden on the Mariner V Spacecraft. Refer-

ences 1 through 5 describe this work.

As a result of the above work, a number of changes were identified that
would improve the effectiveness of the existing computer programs. These

changes were grouped into four tasks (JPL Contract 952532) as described in

the following sections.

A Daily Restarts. This modification allows new data (e.g., the assembly

and test activities performed during one day) to be incorporated to update a
previous estimate. The results of the previous run are written on tape and
saved to initialize the new run. This capability permits frequent updates
without the wasted computer time involved in recomputing from the entire data
deck. An advantage is that, if desired, a tape may be written for the last
task successfully completed so that an abnormal job termination will not

require recomputing the entire run.

In making this change, the original restart subroutine was removed and
all “write'! statements for Tape 11 (which prevously had recorded both restart
and detailed data) were modified to contain only the detailed information not
normally printed during a run. A data retrieval program was prepared to print

information on selected tasks and subtasks from Tape 11.




B. lteration of Data on Tape. The input data cards for the prediction

program were previously read and checked by a data check program and then
written on a tape (Tape 9). Any subsequent changes in data required changing
the data cards and re-running the data check program. To avoid working with
the card deck, a computer program was prepared to alter the data already on
tape, including checking the resulting data and writing it on a new tape.
Changes possible by this method consist of:
a) Changing any parameter on any card;
b) Adding new data (from cards) at any point in the tape;
¢) Changing any parameter (either by replacing it or by
multiplying it by a constant) every time it occurs
between specified points on the tape;

d) Deleting specified card images from the tape.

The capability b) also permits data inputs entirely from cards in case no

data tape is used.

As a data tape is prepared,; a listing is made identifying each tape record
by reference number (sequential), record type, stage, task, and subtask. The

reference number is used for specifying future changes in that taype.

c. Faster Running. Burden calculations are performed using histograms, and

the time required to perform a given run varies approximately as the square
of the number of histogram intervals used. The capability was added to permit
specifying the number of intervals (up to ten) to be used for each task. This

allows a rough estimation to be run with one or two intervals (or even no




intervals; that is using mean values) using little computer time.

De Print-out Options. The Mariner V runs took over two hours to print out

the results. To reduce paper volume and print-out time, a more compact out-
put format is now used. This output can be specified to be at the subtask,
operation, or part level as desired for each task. Burden histograms are no
longer printed except for inputs and task summaries (all burden histograms
are recorded on Tape 11 for printing if desired), but some information has
been included in the normal printout that was not printed before (e.g., the

number of men working near the hardware).

During these four tasks, it was found useful to combine the programs for
tape alteration (including card reading), burden estimation, and detailed
printout from Tape 11 into one program so thal separate submittals were not
necessary. The combination requires more central memory storage in the com-
puter than the individual programs do (unless segmentation or overlay is used).

The three programs may easily be separated if the combination is not desired.

The programs are designed to run on the JPL Univac 1108 computer, but
were programmed so that they could run on other large computers with essentially

no changes.

The present volume (Volume VI) is complete as far as users of the computer
programs are concerned; it supercedes all user instructions in the previous
User's Manual (Volume II). However, Volume II ccntains explanations of the
model and the meanings of the variables used. Volume II should therefore be

regarded as a reference rather than a user's manual,.




II. TECHNICAL DISCUSSION (Revised User's Manual)

A. Descriptions of Changes Made

1. Daily Restarts. To provide an improved restart capability, a

dump is made (on Tape 2) of all information 'remembered" in the computer
from one control card to the next. This information is approximately that
contained in blank common storage, but differs to the extent that a few
extra variables are included and any unused histograms are omitted. The
tape records are in binary, and will vary in number 100 to 1000 depending

on the number of histograms used,

Three options are provided for this feature:
1) Restart dump at end of run only;

2) Restart dump at the end of the last

task successfully completed;

%) No restart dumps.

These optinns are selected by setting the variable I2 on any control card
and can be changed during the run if desired. (See Section IIC for card
preparation. ) Option #2 preserves computed results task by task so that
an error exit from the program will require recomputation only from

last completed task instead of re-running the entire data deck.

The burden prediction program previously included a restart capability,

embodied in subroutine MBRS, the Microbial Burden Restart Subroutine, which




made use of detailed information recorded on Tapé& 11 during a previous run.
Subroutine MBRS is no longer used, and Tape 11 is now used only for recording
detailed burden information which is not normally of interest and would thus
cause unnecessary printout volume (and time) if included in the printed output

of the burden prediction program.

All records written on Tape 11 are identical, consisting of 43 words.
In general, each record contains one histogram, the run, stage, task, and sub-
task numbers, the subtask description, and ten additional parameters. Each
record is identified as to type, so that the information recorded in each word
can be identified and printed. A separate computer program (subroutine .DPS,
PLS, and HPS) has been written to locate and print out selected tasks and sub-
tasks from Tapé 11. The information to be printed is determined by a set of
instruction cards, which can specify either a task (or subtask) to be printed
or that all information between a given task (or subtask) and another. Any
number of such instruction cards may be used. Specification of the subtask is
optional; if not supplied, selection will be by tasks. See Table I for typical

output from this program. Table 2 describes the instruction types.

To facilitate frequent updates in burden prediction, provision has been
made for data inputs to the prediction program from cards instead of tape.
The card data were previously processed by a Data Check Program and written on
tape (Tape 9) for later use by the prediction program, thus requiring two job
submittals to obtain a burden prediction. The functions of data checking and
recording (now accomplished by the Tape Alteration Subroutine; see Section I1.A.2)

have been combined in one program with the burden prediction program and the




RANGE = 1.58-03 9.04E+02

PART BUROEN AFTER UPDATE RUN 15 STAGE 7, TASK 5, SUBTASK 8 INST B0OO0OST OAMPERS

PARY 5 SQX-3762-599, SURF. 1, AREA= «50y TIME= 30.000, ENVIRON. -0 BURDEN MEAN VALUE = 4.52129E6+02
PROBABILITY = 1.00000
RANGE = 1.58E-03 9.04E+02

PART BURDEN AFTER DECONTAMINATION RUN 1, STAGE 7, TASK 55 SUBTASK 8 INST BOOST UAMPERS

PART 5, SURF. 1, AREA= 250, OPER. 1, «50 HOURS,; FRACTION REMOVED= .5080 BURDEN MEAN VALUE = 2.26064E+32
PROBABILITY = 1.00000
RANGE = 3.94E-04 4.52E+02

PART BURDEN AFTER FALLOUT RUN 1, STAGE 7, TASK _ 5, SUBTASK 8 INST BOOST UAMPLRS

PART 55 SURF. 1, AREA= «50, OPER. 1, 10.00 HOURS,; ENVIRCN. 1, 1 MEN. BURDEN MEAN VALUE = 4.60786€E+(02
PROBABILITY = 1.00008
RANGE = 2.20E~04 9.22E+02

PART BURDEN AFTER CONTACT RUN 1, STAGE 7, TASK 5 SUBTASK 8 INST B00ST DAMPERS

PART 55 SURF. 1, AREA= «50y CONTACT= .100, S1=7.000, S2=1.000, TOOL= 1.0 BURDEN MEAN VALUE = 4,15357E+402
PROBABILITY = 1.00000
RANGE = 2.10E-04 8.30E+02

~==~ START OF NEW SUBTASK -=-- RUN 1, STAGE 7, TASK 99, SUBTASK 1 INSERT GUIDE PIN

PREREQUISITE SUBTASKS- =0, =0 START TIME MEAN VALUE = 2.54905k+(02
PROBABILITY = 1.00008
RANGE = 3.01E401 5.00E+02

PART BURDEN AFTER UPDATE RUN 1, STAGE 7, TASK 99, SUBTASK 1 INSERT GUIDE PIN

PART 1 SQX-3755-420, SURF. 1, ARczA= +10y TIME= 264,905, ENVIRON. -0 BURDEN MEAN VALUE = 3.69665E+02
PROBABILITY = 1.00000

RANGE = 6.09E-10 7.33E+02

PART BURDEN AFTER FALLOUT RUN 1y STAGE 7, TASK 99, SUBTASK 1 INSERT GUIDE PIN

PART 1, SURF. 1, AREA= «10y OPER. 1, 1G.00 HOURS, ENVIRON. 1, 1 MEN, BURDEN MEAN VALUE = 3.06502E+02
PROBABILITY = +10008 220000 30000 »150030 .10000 .05008 04000 +G3000 .02530 01000
RANGE = 3.58E-08 2.13E+01 6.40E+01 1.30E+02 2.16E+02 €.09E+02 B8.05E+02 9.62E+02 1,08E£4¢03 1,16E+03 2.62E+04

PART BURDEN AFTER UPDATE RUN 1, STAGE 7, TASK 39, SUBTASK 1 INSERT GUIDE PIN

PART 5 SQX-3762-599, SURF. 1, AREA= «50, TIME= 274,905, ENVIRON. -0 BURDEN MEAN VALUE = 4.15057E+02
PROBABILITY = 1.30500 )

RANGE = 2.10E-Q4 8.30E+D2

PART BURDEN AFTER FALLOUT RUN 1, STAGE 7, TASK 99, SUBTASK 1 INSERT GUIDE PIN

PART 5, SURF. 1, AREA= .50y, OPcR. 1, 10.00 HOURS, ENVIRON. 1, 3 MEN, BURDEN MEAN VALUE = 7.,52761Lb+(2
PROBABILITY = »10000 220000 «30G06 «15000 .10008 05000 «0430¢C . 03060 .02000 -01006
RANGE = 1.82E~07 9Q.566E+00 2.75E+d1 5.41£+01 1.20E+02 1.97E+02 2.360E+02 2.67E+02 2.90E£+02 8.98E+02 1.32E+05

PART BURDEN AFTER CONTACT RUN 15 STAGE 7, TASK 99, SUBTASK 1 INSERT GUIDE PIN

PART 55 SURF. 1y AREA= +50, CONTAGT= ,100, S1=7.030, S2=1.00C, TOOL= 1.0 BURDEN MEAN VALUE = 6.77335E+02
PROBABILITY = «100430 20450 s 300C0 +150080 «10000 050400 040080 .03000 +020056 01000
RANGE = 7.69E-06 5.47E+00 2.158¢01 4.64E+01 1,0G7E+02 1.81FE+02 2.15£+02 2.51E+402 2,65E+02 5.20E+02 1.20E+05

°T 9TQ¥L
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Table 2 Detailed Printout Instructions

Instruction Format:

Columns:

5 9-10 13-15 19-20 24=25 28-30 34-35

K NS NT NST NS2 NT2 NST2

All numbers must be right justified in their fields.

K determines the printout:

K

K

No more printing (program exit).
Print all information on stage NS, task NT, Subtask NST
Print all information from stage NS, task NT, subtask NST

to (but not including) stage NS2, task NT2, subtask NST2.

The subtask specification is optional; if omitted, the entire task

will be printed. If all information beyond a specified task is

desiredy use a card with K = 2 and NS2 blank,




program to print from Tape 11 so that multiple job submittals are avoided.
This was accomplished by making subroutines of the three programs and writing
one main program that does nothing but call the three sub-programs in turn.
If al)l three are not desired, the main program is easily altered (by removing
appropriate "CALL..." cards) to accomplish this. The déta interfaces between
these sub-programs (Tape 9 between card reading and burden prediction, and
Tape 11 between burden prediction and detailed printout) can be disc files
unless permanent records are desired on tape; this option is determined by
the presence or absence of tape request cards in the job control deck, the

disc being used if a tape is not supplied.

2. Alteration of Data on Tape., To alter a parameter on a card record on

tape, three items of information are necessary:

1) which tape record;
2) which parameter on that record;

3) the new value of the parameter.

Tape records were constructed that, with one exception, are of uniform length:
seven integer words plus seven floating point or alphameric words. The excep-
tion is the histogram record, which consists of one integer plus 22 floating
point words. The first word of each record identifies the record type and
hence, the information contained in it. Table 3 shows the information layout
of these records, and also shows the numbering system (from 1 through 13 except
for histogram records, which are 1 through 22) used to identify the parameter

to be changed.




Table 3 Tape 9 Record Formats

PARAMETERS

Card FLOATING OR ALPHAMERIC
Type 1 2 5 6 7 8 9 o) L 12 13
cc KK I K 15 16 13 l4

RD KR = RUN (7)

SD KS i 8TG (7)

D) KT L{ L4 < TSK (7) >
EM AES(1) AES(2) AES(3) AES(4)

ED N ~ DSC(4) ———————>

EQ lEC [ET AEC AET AED AEF(1)  AEF(2) AEF(3) AEF(4)
oD N DSC4) ——

0Q LOT 10Q

PD N < 5C(6)

PQ TAB(1)  1AB(2) [AB(5)  |AB(6) AAG AAS

bb N M < DSC{4)

KD N NI DSC{4) ————

KC K IR(1) IR(4) AR(1)  AR(2)  AR(3)

KO 10 | KE AKT AKQ

FE P LS AFD APC  APS APACY)  APA(2)

PE P LK AR(1) AR(2) AR{Z3)  AR(4)

D 1Z DSC(4) e

7C. P FP(1) FP(2)  FPL3) FP{4)

DQ Different Format 27 Parameters:

RN, 1), DRN,2),...,DRON, 110, XRIN, 1), XR(N 11) Numbered 1 thru 22.




[ ®]

Identification of the tape record containing the desired parameter is
most conveniently done by specifying the stage, task, subtask, etc. in the
data deck since this is the way the data is organized. However duplicate
task and subtask numbers are permitted, so such identification is not unique.
For this and other reasons, the primary means of identifying the tape record-
to be altered is a single number, the number of that record in a sequential

listing of all records on the tape.

When a data tape (Tape 9 ) is written, a listing is made of the data on
each record in the format of Table 3, In addition to the record type and
parameter values, the record number and the stage, task and subtask are

printed. A typical listing is given in Table 4.

The types of changes possible with this program are listed in Table 5.
Essentially, any change that could be made in a card deck can be made in the
tape records; the main difference is that it is not possible to alter just
one character in tape record - the entire parameter must be replaced (or in
the case of alphameric fields, a new card must be read to replace the record

to be altered).

When this program is used, the old data tape (if any) is designated
Tape 12 and a new Tape 9 is written on a blank tape. A card deck must be
provided to specify the changes to be made and to provide any new data cards
to be added. Note that Tape 12 is not necessary; input can be entirely from

cards 1f desired.




RECORD

OO~ NN

10
11
12
13
14
15
16
17
18

19
20

21
22

BN

23
24
25
26
27

28
29
30

31
32
33

34
35
36

37
38

sy TYPE, S/TSK/ST 1 2 3 3 5 6
CHANGE 0 2 9999 -0
cc 1 1 3 3 12 1
RD 1
SD 14 1
TG 1/ &/ 6 -0 . -0 12 =~§
EM 1/ o/
EQ 1/ 6/ 1
EQ 1/ 6/ 1 1
ED 1/ &/ i
0D 17 o/ 1
oQ 1/ 6/ 1 1 1
oD 17 e/ 2
- 0Q 1/ e/ 1 1 1
oD 17 o/ Q
PD 17 o/ 1
PQ i1/ o/ 22 -0 -0 -0 =0 1
PO 1/ 6/ ¢
00 1/ 6/ 12 11
Da 1/ e/
O «133000 «230000 . 300000
-0, -0. =0 '
Do 1/ 6/ 1 11
oQ 1/ o/

Ge .103000 200030 » 3604600
1.005400 2.08E+00 5.00€+00 1.00E+01
DD 1/ ®/ 22 )
0Q 1/ 6/

10 .208000 « 400090 »200000
ERROR 1 TOTAL PROB. NOT EQUAL TO 1
1.00E+00 3.00E+00 1.0CE+01 3.00E+01
[3]8] i/ o/ 6 -0
KD 1/ 6/ 1 i1 -0 =0
KC 17 67 1 g -¢ -9 -0 -0 =D
KO 1/ o/ 1 1 -0
PE i/ o7 1 L -
PE 1/ 6/ 1 0 -t
Ko 1/ 6o/ 1 1 -
PE 1/ o/ 1 1 =0
PE 1/ o/ 1 ¢ =0
KO i/ 6/ 1 1 -0
PE 1/ 67 1 1 -0
PE 1/ o/ 1 0 -
KO 1/ 6/ 1 I
PE 1/ 6/ 1 1 -G
PE 1/ o/ 1 ¢ -0
Ko 17 67 1 1 -0

MARINER V ASSEMBLY AND TEST
SPACECRAFT ASSEMBLY

INSTALL BAY vV SOLAR PANEL
1.000 1.000 1.0080
LAMINAR FLOW TENT

+100 50.000 1.000
VISUAL INSP.
MANIPULATE 8Y HAND
SOLAR PANEL, BAY V SQX
1.u00 1.000

TEN BUMP ID HISTOGRAM

150000 .16080¢C .050000
-0 -0, -0. -
BASIC DISTRIBUTION
«150600 «100000 050000
2.00E+01 5.C0E401 1.00k+02
PART BUROEN SQX3755-420
.150000 . [43380¢C
1.00E+402 3.00E+02
PREP OF SOLAR PANEL
=0 -0 -0
10.000 1.000
=3 ~0 ~0.
PART 1 SURFACE AREAS=
-0. -3, =%
16.000 3.000
-0 ~-0. -0.
PART 1 SURFACE AREAS=
-3 -0 -0,
10.000 2.000
=0 ~0. -0.
PART 1 SURFACE AREAS=
-0. ~C. '
13.000 3.0080
=0 -0, “~0e
PARTY 1 SURFACE AREAS=
-0 -G. =0
10.008 1.00¢0

10

1.000

60.000

-3755-420

. 040000
0.

.040000
2.00E+02

-0.
«100
-0.

100
-0.

~0.
.100
~3.

-0
«103
-0,

11

60.008

0300080
-0.

»030000
5.00E+02

~G.
-0

-0
1)
“0.

-

'
-C.

-0
G

~
U

12

60.003

. 02000D
~0.

.020000
1.0CE+D3

13

60.000

.0138000
-0,

.010000
2.00E+03

*y OTaEL
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Table 5 Tape 9 Alternation Instructiors

Instruction Forﬁét:
Columns: 1-10%* 15 20 21 ~=30% 25
N K M F J

*Integers in these fields must be right justified.
The value of J controls the error message printout:

J = 0 : No change. (J is initially set to 1.)
J =1 : Print fatal errors only.

J = 2 : Print all errors.
K determines the type of change to be made:
: Ignore all tape reccrds after record N.

¢ Replace record N with a new card

Add M cards after record N.

X3

: Delete M records starting with record N.
Replace parameter M on record N by F.
: Multiply parameter M on record N by F.

: Begin replacing parameter M by F starting with record N.

Begin multiplying parameter M by F starting with record N.

R R R E =R =R =" 8 =
]
co ~r O\ &~ W v O

Stop altering parameter M. (Record N is the first
record not to be altered.)

NOTES:
1) Instructions must be in order of record aumber (N);

2) DNo changes are made in parameters on cards read in;

3) An instruction with K=0, 1, er 2 must be the last for
that record number;

4) Cards to be added must be placed directly behind
the instruction;

5) DNo re-start control card may appear in data on
Tape 9; restarts must be on cards only.

6) To read from cards only (no previous data tape), use an
instruction card with N=0, K=2, and M=99999 (or-any
number larger than the number of cards to be read),

7) A K=0 instruction card should be used whenever only part
of Tave 12 is.to b merelv setting KK=0 on a

£ USp¢s
control card is not sufficient.




As the data from Tape 12and from cards is combined to form the new data
tape, the records are checked for errors such as missing data or data out of
range. This data checking also maintains the current surface areas of each
affected part, and these are printed each time the corresponding part is
mentioned. Whenever an error occurs, an.error message is printed, and a
count is kept of the number of errors of each type. (Sze Table 6 for the
listing of error types.) Errors are either fatal (e.g., card out of sequence)
or non-fatal {(e.g., area of contact is greater than surface area). Fatal
errors are those that will cause an error exit from the burden prediction pro-
gram, whereas non-fatal errors will not stop the prediction program but do
indicate a problem in the data. When the tape alteration program is combined
with the prediction program, any fatal errors in the data will terminate the

Jjob before running the prediction program.

An advantage of the uniform tape format is that an out-of-sequence recozd
will seldom cause termination of the processing; a new Tape 9 will be written
in spite of errors. Two exceptions are the non-uniform histogram record and
any data read in from cards (which do not have uniform formats and are not

identified as to record type).

Since some data tapes exist that were written in a different format
(essentially card images), an extra subroutine is provided for converting such
tapes to the new format. This is necessary since the burden prediction pro-
gram has been modified to accept the new tape record formats and can no longer

use the old data tapes.




Table 6 Data Check Error Types

1)
2)
3)
b)
5)
6)
7)
8)
9)

10)

11)

Index out of range;
Prerequisite missing;
Necessary data missing;
Too many cards in set;
Index used previously;
Data out of range;

Card out of sequence;
Affected part area zero;

Contact area greater than surface
area

Remaining area negative;

Total probability not equal tec 1.

Note: BErrors 1 through 7 are f{atal;

Errors 8 through 11 are warnirgs.




5. CONTROL OF THE NUMBER OF HISTOGRAM INTERVALS

The maximum number of intervals to be used in histogram calculations is
adjustable in the range from zero (i.e., a constant) through ten. This is
accomplished by specifying as IS5 oh any control card (CC) the identification
number of a histogram having the desired number of intervals. This "model!
hiétogram also provides the probability levels to which burden histograms are

adjusted. (See Ref. 4, p 35-3%6 for discussion of the need for this.)

Subroutine HAS, the Histogram Adjusting Subroutine, was written to alter
the number of intervals and the probability levels of any specified histogram
to match the number of intervals in the model histogram., This is done by con-
structing the cumulative probability function F(x) of the histogram to be
altered and determining by interpolation the value of x for which F(x) equals
each desired probability level. (A numerical example is given in Ref. i,

p 50-51.) This routine was originally programmed as a part of HCS, the Histo-
gram Combining Subroutine, and was separated and modified to serve in the

present taske.

Although the burden prediction program will run without having any
model histogram specified, it is best to provide one. Assuming that this has
been done, 21l input histograms are checked to see if they have too many inter-
vals, and if so, they are adjusted by subroutine HAS. One exception to this
is that the general purpose distributions (as opposed to histograms repre-
senting burdens on parts) are preserved in their original form in separate
storage locations before they are adjusted by HAS. This permits these histo-
grams, which must have identification numbers in the range 1 through 20, to be
reconstituted without loss of accuracy if a larger number of histogram inter-

vals is specified later in the run.




Whenever a new model histogram is specified, the first 20 histograms are

retrisved from their storage locations in their original forms and adjusted

by subroutine HAS. If the new model histogram has an equal or larger number
of intervals than the previous one, this is all that is done. However if the
new model histogram has fewer intervals, all stored histograms are checked and

are adjusted if they have too many intervals.

Note that if I5 is changed on a control card to specify a new model

5

histogram and if that histogram has not yet been read in, it must Le the first
histogram to be read in since it must be used to adjust all subsequent

distributions.

b, PRINT QUT OFPTIONS

The essence of this task was a reformatting of the printout of the burden

program to conserve space. A notabls

L that gl histo.

grams are now printed on three lines regardless of the rumber of intervalis they
contain. Many histograms that formerly were printed are now available only on
TAPE 11 since their information was rarely used. Some compression of printout
such as the Task Summary was made, but these still remain rather spread out for

ease of reading.

Optionsl printout at the cperation and part leval is available. and

somewhat crowded when printed, being confined to oue lire per opere
(See Table 7 for a sample of this printout.) The printout option is controlled
by setting parameter I1 on any control card (see page 28) and may be changed as

desired.




STAGE 7 S/C ASSEMBLY + T:eST, PASADENA
TASK 99 ALIGNMENT CHECKS

SUBTASK 1, INSERT GUIUE PIN

*/ oTq®l

OPERATION 1, ENVIRONMENT 1, FROM 264.91 TO 274.91 HOURS, 1 MEN

PART 1 SGEX-3755~420, SURFACE 1, AREA= BURDEN= TOUCHED=-0.
OPERATION 1, ENVIRONMENT 1, FR0M 274.91 TO 28%.91 HOURS, 3 MEN

PART 5 SuX-3762-599, SURFACE 1, AREA= «500, TOGCL BURDEN=

PART 1 SQX-3755~420, SURFACE 1, ARcA= 100, TOCL BURDEN= TOUCHED=~0.
OPERATION 1, ENVIRONMENT 1, FROM 284.91 TO 294.91 HOURS, 2 MEN

PART 1 SQx-3755-420, SURFACE 1, AREA= BURDEN= TOUCHED==~0.
OPERATION 1, ENVIRONMENT 1, FROM 294.91 TO 304.91 HOURS, 3 MEN

PART 1 SQX-3755-420, SURFACE 1, AREA= <100, TOCL BURDEN= TOUCHED=-0.
OFERATION 1, ENVIRONMENT 1, FROM 304.91 TO 314.91 HOURS, 1 MEN

PART 5 SQX-3762-599, SURFACE 1, AREA= 2500, TOCL BURDEN=

PART 1 SUX-3755~420, SURFACE 1, AREA= 2100, TOOL BURDEN= TQUCHED=-0.

SUBTASK 2, INSTALL GAGE COLLAR

OPERATION 1, ENVIRONMENT 1, FrROM 264.91 7O 274.91 HOURS, 1 MEN

PART 1 SUXx-3755-420, SURFACE 1, AREA= «100, TOOL BURDEN= TOUCHED=~0.

SUBTASK 3, INST LATCH ASSEMBLY

OPERATION 1, ENVIRONMENT 1, FROM 404.93 TO 414.93 HOURS, 2 MEN

PART 1 SUX-3755-4200, SURFACE 1, AREA= <100, TOOL BURDEN= TOUCHED=-10.

PART 5 SQx-3762-599, SURFACE 1, AREA= «500, TOOL BURDEN=
OPERATION 1, ENVIRONMENT 1, FROM 414.83 70 424.93 HOURS, 3 MEN

PART L SUX-3755-420, SURFAGE 1, AREA= «100, TOOL BURDEN= TOUCHED=-0. s

PART 5 SGEX-3762-599y SURFACE 1, AREA= «500y TOOL BURDEN= 1, AREA TOUCHED= 100, BURDEN= 1.098E+L3

OPERATION 1, ENVIRONMENT 1, FROM 424.93 TO 434.93 HOURS, 3 MEN

PART 1 SEX-3755-420, SURFACE 1, AREA= «100, TOGL BURDEN= -0, AREA TOUCHED=-3. » BURDEN= 5.338E+02
OPERATION 1, ENVIRONMENT 1, FROM 434.93 TO 444.93 HOURS, 3 MEN

PART 1 SQX-3755-420, SURFACE 1, AREA= <100, TOOL BURDEN= ~0, AREA TOUCHED=-(. y BURDEN= 5.654E+(2

SUBTASK 5, ABDJUST LATCH ASSY
OPERATION 1, ENVIRONMENT 1, FROM 498.84 TO 508.84 HOURS, 3 MEN
PART 1  SQx-3755-420, SURFACE 1, AREA= «100, TOOL BURDEN= ~0, AREA TOUCHED=-0. sy BURDEN= 5.344E+02
OPERATION 1, ENVIRONMENT 1, FROM 508.84 TO 518.84 HOURS, 1 MEN
PART 5 SQXx-~3762-599, SURFACE 1, AREA= «500, TOOL BURDEN= 1, AREA TOUCHED= .100, BURDEN= 1.541E+C3
PART 1 SQ@x-3755-420,; SURFACE 1, AREA= «100, TOOL BURDEN= -0y AREA TOUCHED=-3. y BURDEN= 5,733E+02

SUBTASK 9, POSIT LATCH ASSY/JIG
. .. OPERATION 1, ENVIRONMENT 1, FROM 444.93 7O 454.93 HOURSy 1 MEN

PART 1 SQX-3755-420, SURFACE 1, AREA= 2100, TOOL BURDEN= TOUCHED=-0.
OPERATIUN 1, EMVIRONMENT 1, FROM 454493 TO 464.93 HOURS, 1 MEN

PART 1 SEX-3755-420, SURFACE 1, AREA= »100, TOOL BURDEN= TOUCHED=~10.
OPERATION 1, ENVIRONMENT 1, FROM 464.93 TO 474.93 HOURS, 1 MEN

PART 1 SQX-3755~420, SURFACE 1, AREA= BURDEN= TOUCHED=-0.
OPERATION 1, ENVIRONMENT 1, FROM 474.93 TO 484.93 HOURSs 1 MEN

PART 1 S@x-3755-420, SURFACE 1, AREA= «100, TOOL BURDEN= TOUCRHED=-0.

SUBTASK 19, REM DAMPER FROM JIG

OPERATION 1, ENVIRONMENT 1, FROM 484.93 TO 494.93 HOURS, 1 MEN

PART 1 SUX-3755-420, SURFACE 1, AREA= «100, TOOL BURDEN= TOUCHED=-0.
OPERATION 1, ENVIRONMENT 1, FROM 494.93 TO 5J04.93 HOURS, 1 MEN

PART 1 S@X-3755-420, SURFACE 1, AREA= «100, TOOL BURDEN= TOUCHED=-0.
OPERATION 1, ENVIRONMENT 1, FROM 504.93 ¥O 514.93 HOURS, 1 MEN

PART 1 S@x~3755-420, SURFACE 1, AREA= »100, TOCOL BURDEN= TOUCHED=-0.
OPERATION 1, ENVIRONMENT 1, FROM 514.93 TO 524.93 HOURS, 1 MEN

PART 1 SQUX-3755-420, SURFACE 1, AREA= +100, TOCL BURDEN= TOUCHED=~§.
OPERATION 1, ENVIRONMENT 1, FROM 224.93 TO 534.93 HOURS, 1 MEN

PART 1 S@x=-3755-420, SURFAGE 1, AREA= BURDEN= TOUCHED=~0.,

weiSold uoT4oTPeId Uepang TBTqOIOTH ‘andang TeoTdL]
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B. Description of Subroutines

The following subroutines are described 1n three groups:

1) Tape alteration program;

2) Burden prediction program;

3) Detailed printout program.

Each group is an independent program and can be run separately if desired,

using the first subroutine listed as the main program. All are written in

FORTRAN IV and are as machine-independent as possible. Communication between

these programs is by means of disk or tape files:

Tape 2:
Tape 5:
Tape 6:
Tape 9:

Tape 11:

Tape 12;

Whether these

Binary restart dumps (read and write);
Card reader;
Printer;
Binary data written by the tape alteration program
for the burden prediction program (read and write),
Binary data saved from burden prediction for detailed
printout as desired (read and write);
Binary data originally written by the tape alteration
program as Tape 9 but being modified by that program to
produce an updated Tape 9. If an older data tape is to
be converted to the new format, it is also designated

Tape 1l2. Tape 12 is read only.

files are on disk or tape depends on whether a tape has been re-

quested or not. If permanent records are desired or if the three programs are

to be run separately, tapes should be used since disk files are erased at the

end of each job.




1. Tave Alteration Program

SUBROUTINE TAS, the Tape Alteration Subroutine. This subroutine reads tape
alteration instruction bards, data cards (if any), and Tape 12 (if used). Tape
records are read, altered by subroutine RAS, and checked and written on Tape 9
by subroutine RCW4S until the record whose number natches that on the current
alteration instruction is encountered. At this time the specified change is
made and the next instruction is read. This continues until a higher numbered
record is specified in the instruction, at which point the program goes back to
reading, checking, and writing the tape records. An instruction to start or
stop changing a parameter value does not accomplish this directly but sets
appropriate flags in subroutine RAS. See Table 5 for instructioh types and

format. (See Fig. 1 for TAS macro logic.)

SUBROUTINE CRS, the Card Reading Subroutine. This subroutine reads one card

under the appropriate FORMAT statement, except for distribution cards (DQ), of
which two or four are read, depending on whether the number of intervals is

less or greater than seven.

SUBROUTINE TRS, the Tape Reading Subroutine. This subroutine reads one logical

record from Tape 12. This record may contain either 14 or 23 words as described

in Section TIehAe2.

SUBROUTINE RAS, the Record Alteration Subroutine. This subroutine, by means of

arrays specifying for each record type the parameters to be changed and the
change to be made, makes all parameter changes specified by any previous tape
alteration instruction. These changes continue to be made until another in-

struction cancels them.
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SUBROUTTNE RCWS, the Record Checking and Writing Subroutine. This subroutine

makes all checks that the old Data Check Program used to make (see Table 6 for
the error types); The next record type to be read (either from cards or Tape 12)

is determined, and the record is then written both on the printer and on Tape 9.

SUBROUTINE EPS, the Error Printing Subroutine. This subroutine prints the

appropriate error message and maintains a count of the number of errors of each

type. At the end of the run, this subroutine prints the error totals and causes

a program exit if any fatal errors occurred.

SUBROUTINE PTS, the Page Titling Subroutine. This subroutine prints parameter

numbers along the top of each page for ease in identifying parameters to be

changed.

Za Burden Prediction Program

SUBROUTINE BPS, the Burden Prediction Subroutine. This subroutine reads control

cards (CC) and performs the actions required by them. Most burden calculations
are performed in subroutine MBS, but burden differences and zone reorganization

is done in BPS. BPS also performs the restart functions. (Sece Fig. 2)

S

SUBROUTINE MBS, the Microbial Buildup Subroutine. This subroutine reads input

data for task, subtasks, and operations and computes the microbial burden on
each affected surface as a result of fallout, contact or decontamination. See

Ref. 2, p 28 for a discussion of this subroutine. (See Fig. 3)

SUBROUTINE HCS, the Histogram Combining Subroutine. This subroutine calculates

the probability distribution (in the form of a histogram) of the sum, difference,

product, quotient, or maximum value of two histograms. For all but the maximum
value, this subroutine requires both input histograms to have their correct mean

values in DR(N,1l) and will adjust the resulting histogram so that its mean has

the correct value., HCS always returns the mean value of the output histogram in
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DR(N,1). See Ref. 2, p 15 for a discussion of this subroutine.

SUBROUTINE HAS, the Histogram Adjusting Subroutine. This subroutine adjusts

the number of intervals and the probability levels of a given histogram to

match those of the "model" histogram. (See Section II.A.3.)

SUBROUTINE HES, the Histogram Equating Subroutine. This subroutine sets the

values of one histogram equal to those of another.

SUBROUTINE HMS, the Histogram Multiplying Subroutine. This subroutine multi-

plies the abscissae and the mean of a given histogram by a constant.

SUBROUTINE HWS, the Histogram Writing Subroutine. This subroutine prints the

mean, probability values, and abscissae of a specified histogram.

SUBROUTINE MAS, the Microbial Accretion Subroutine. This subroutine updates

the burden on parts that have not been operated on for some time.

FUNCTION AVF, the Average Value Function. This function computes the mean of

a given histogram.

FUNCTION ZF, This function computes the sum, difference, product, quotient,

or maximum value of two given numbers (Used by HCS).

3o Detailed Printout Program

SUBROUTINE DPS, the Detailed Printout Subroutine. This subroutine reads
detailed printout instruction cards and controls the printing. Since the
normal condition is not to print, an instruction is necessary for each task

or subtask to be printed. (See Table 2 for detailed printout instructioms.)
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SUBROUTINE PLS, the Parameter Labeling Subroutine. This subroutine prints

the parameters stored on Tape 11 with proper identifying information.

SUBROUTINE HPS, the Histogram Printing Subroutine. This subroutine prints

the histogram stored on Tape 11.

4 s Subroutines No Longer Used

1)

2)

3)

b

5)

The Data Check Program and its subroutine ECS, the Error Count
Subroutine, are no longer used because their function is included

in the Tape Alteration Program.

Subroutine HNS, the Histogram Numbering Subroutine, was incorporated

into subroutine MBS since it was only called twice.

The old restart subroutine, MBRS, is not needed because of the new

restart capability.

The Mean Value Subroutine, MVS, wasreplaced by the Average Value

Function, AVF, to allow greater flexibility in its use.

The Mean and Variance Subroutine, MAVS, is not used because AVF

now calculates mean values and the variance was not used.
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G INPUT DATA

Table 8 lists all types of input data cards and shows their arrangement.
Alternate branches are indicated by the flow lines on the left with the index
values that cause the program to take that branch. The brackets on the right
indicate cards or groups of cards that are repeated until a blank card occurs.
The contents and format for each data card are described below. The data are
identified by the variable names used in the computer program (e.g., KK, IK).
Their significance is discussed in Reference 2, page 28; and the notation
used for these variables in the reference is given in parenthesis in the

following list.

Note that each integer constant must be punched next to the right hand

side of its field (right adjusted).

CC  CONTROL CARD
KK, IK, I1, I2, I3, I4, I5, I6

FORMAT (815)

KK=0 causes the program to terminate without reéding any

additional data.

=1 dindicates that a RUN is to be initiated and calls for RUN,

STAGE, and TASK DESCRIPTION CARDS and TASK data inputs.

KK=2 indicates that a STAGE is to be initiated and calls for

1

STAGE and TASK DESCRIPTION CARDS using TASK data inputs.




B
12
4
H

TABLE 8

Input Data Deck

CC  CONTROL CARD

KK=l
KKz 7 ED  RUN DESCRIPTION CARD
K5 > SD  STAGE DESCRIPTION CARD
> TD _ TASK DESCRIPTION CARD
IK=1

—="— 7 EM  ENVIRONMENTAL SURFACE LIFETIME MODIFIERS

ED  ENVIRONMENTAL DESCRIPTION CARD
EQ  ENVIRONMENTAL QUANTITIES CARD ___ |
' K=2 R

—="—">0D OPERATION DESCRIPTION CARD
0Q OPERATION QUANTITIES CARD !

C 5>PD  PART DESCRIPTION CARD |
PQ  PART QUANTITIES CARD |
IK=h —
—=——% DD DISTRIBUTION DESCRIPTION CARD ]
DQ  DISTRIBUTION QUANTITIES CARD (1 or 2) |
IK= '
KD  SUBTASK DESCRIPTION CARD
KC  SUBTASK CHANGE CARD l
K§  SUBTASK OPERATION CARD
PE  PART EFFECT CABD |
KKQSQ ) mﬂo
ZONE -DESCRIPTION CARD
7C  ZONE COMPOSITION CARD




KK=3%

indicates that a TASK is to be initiated and calls for

a TASK DESCRIPTION CARD and TASK data inputs.

For KK=1, 2, 3, IK determines the point at which TASK inputs

start.

read are:

IK=1
IK=2
IK=3
IK=h

IK=5

These inputs and the values of IK for which they are

ENVIRONMENTS (EM and all subsequent data)
OPERATIONS (OD and all subsequent data)
PARTS (PD and all subsequent data)
DISTRIBUTIONS (DD and all subsequent data)

SUBTASKS (KD and all subsequent data)

I1, I2, I5, and I6 are used as follows (I3 and I4 are not used)

I1 controls the level of detail in printout:

0

=1

2

3

No change
Print subtask information
Start operation level printout

Start part level printout

I2 controls the restart card dumps:

15,

for

0
1
2

3

No change
Restart dump at end of run only
Restart dump at end of each task

No restart dumps.

if non-zero, is the number of the distribution to be used

adjusting the probability levels (See Ref. 4, p 50-51).
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I6, if non-zero, is the new task environment number. I6 must be
specified if any fallout is to be determined, but it need be specified

only on the first control card.

KK=4 calls for determining and printing the burden difference between
the burdens stored in special storage distributions Il and I2. (These
distributions have a numbering sequence separate from the distributions
specified by DD cards.) Storage in these distributions is accomplished
by specifying the distribution number (1 through 20) on the TASK

DESCRIPTION CARD (TD).

KK=5 calls for the printing of areas and microbial burdens by zones.
IK=0 1indicates that the zones are to be defined by
a deck of ZONE DEFINITION CARDS.
IK=1 indicates that zones are the same as parts and
that no ZONE DEFINITION CARDS are necessary. This

card is to be followed by another CONTROL CARD.

KK=6 calls for a restart and requires a previously written restart

dump tape to be loaded on Tape 2.

A restart contol card should be the first card in the data {(card
or tape) since any previous data is incorporated in the restart dump.
When encountered by the burden prediction program, a restart control

card will cause a restart tape to be read.
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SD

D

RN DESCRIPTION CARD
KR, RUN
FORMAT (I5, 1X, 7A6)
A RUN DESCRIPTTON CARD is the first card to follow the
CONTROL CARD initiating a run. KR is the run number and RUN

is a 42 alphameric character description of the run.

STAGE DESCRIPTION CARD
Ks, STG
FORMAT (IS5, 1X, 7A6)

A STAGE DESCRIPTION CARD follows a RUN DESCRIPTION CARD or
a CONTROL CARD initiating a Stage. KS, which must be in the
range 1 to 20 is the stage number and 8TG is a 42 alphameric

character description of the Stage.

TASK DESCRIFIION CARD
KT, T3K, 11, L2, L3, L4
FORMAT (I5, 1X, 7A6, 2X, L1%5)

A TASK DESCRIPTION CARD follows a STAGE DESCRIPTION CARD
or a CONTROL CARD initiating a task. KT, which must be in the
range 1 to 100, is the task number and TSK a 42 alphameric charac-
ter description of the task. Il and L2 indicate the finish time
special storage distributions of prerequisite tasks which are
to determine the start time of this task. If only one prerequi-
site (L1) is specified, the new start time is set equal to the
time stored in Ll. If no prerequisite ié specified, the start

time is set equal to zero. L3 is the index of the finish time
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special storage distribution if this task is to be prerequisite
for any later task. L4, if specified, causes the total microbial
burden at the end of the task to be stored in special storage
distribution L& and to be available for later computation of a
burden difference. IK on the preceding CONTROL CARD indicates
the card type to follow. L1, L2, L3, and L4 are in the range 1
to 20.

ENVIRONMENTAL AVERAGE LIFETIME MODIFIZRS CARD

AES(1), AES(2), AES(3), AES(4)

FORMAT (4E10.3)

The ENVIRONMENTAL AVERAGE LIFETIME MODIFIBERS appear on the
first card of the environments inputs. ABS(J) is the factor which
modifies the quantity AET(J) on card EQ.

ENVIRONMENTAL DESCRIPTION CARD
N, DSC
FORMAT (I5, 1X, 4A6)

Each of the (up to 10) environments requires two input cards.
The first of these is the ENVIRONMINT DE3CRIPTION CARD which gives
the index N and the 24 alphmeric character description DSC. The
last such description card is to be blank to indicate that all
environment inputs have been read. All but the last (blank)
GNVIRONMENT D&SCRIPTION CARD are to be followed by an ENVIRONMENT
QUANTITIES CARD.

ENVIRONMENT QUANTITIES CARD
IEC(N), IET(N), AEC(N), AET(N), ARD(N), AEF(N,1), AEF(N,2),
AEF(N,3), AEF(N,4)

FORMAT (215, 7810.3)




I5C(1H) ,ABC(N) describe the background number of organisms/cu ft (C)

in environment e IEC is a "shape' distribution index and AEC is

the mean of the distribution for this application.

IET(N), AET(N) are the average lifetime distribution shupe and mean (V).

AED(N) is the mean number of organisms per cubic foot of air per man

in this environment (d).

ASF(N) is th. fallout velocity mean value (f).

0D

0Q:

OPERATION DESCRIPTION CARD

N, DSC

FORMAT

(15, 1X, 4A6)

Each of the (up to 20 ) cataloged operations requires two

input cards. The first of these is the OPERATION DESCRIFTION CARD

which gives the index N and the 24 alphameric character description

DSC.

The last of these cards is to be blank to indicate that all

operations inputs have been resd. A1) but the last (blank) card

are to be followed by an OPBEATION QUATIITINS CARD.

OFERATION QUANTITIES CARD

TOr(N), I0G(N), IoC(N)

FORMAT

IOT(N)

TOQ(N)

T0C(N)

(315)

is the distribution shape for tne time required to perform
operation N.

is the distribution shape for the number of organisms per
cubic foot per man.

is the distribution shape for the number or organisms on

hand or tool (contact contamination).
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PART DESCRIPTION CARD
N, DSC
FORMAT (I5, IX, 6A6)
@ach of the (up to 120) initial parts requires two input cards.

The first is the PART DESCRIFTION CARD giving the part number N and
the 36 alphameric character description DSC. The last 12 characters
(in columns 31 through 42) are retained as a permanent serial de-
scription of the part. The last of these cards is to be blank to
indicate thét there are no more parts inputs. All but the blank
card are followed by a PART QUANTITI®S CARD.
PART QUANTITIES CARD
IAB(N,1), IAB(N,2), IAB(N,3), IAB(N,4), IAB(N,5), IAB(N,6).
AAG(N), AAS(N)
FORMAT (615, 2E10.3)
IAB(1) is the index of the distribution of microbial burden on

the top surface of the part. The area of this and the

other surfaces is given in the coefficient associated with

the distribution (see the explanation for DQ below).

IAB(2) is the index of the distribution for area and burden of

all other exterior surfaces.

IAB(%) is the index of the distribution for area and burden of

the mated surface.

IAB(4) is the index of the distribution for area and burden of

the occluded surface.




DD:

nq

I.B(5) is the environment of the part used in updating microbial
accration for parts that have not been ocperated on for some
time.

TAB(6) 1is the distribution shape for part contact retention (S1).
ALG ie the surface retention factor for fallout contamination (g).
AAS is the mean part contact retention (31).

DISTRIRUTION DESCRIPTION CARD
N, DSG, L, M
FORMAT (I5, 1X, 4A6, 2I5)

Arrays are defined for storing up 500 histograms, each with a maximum
of 11 absissa values and their associated probabilities. Siﬂée the program
automatically indexes new histograms that it must store, only a fraction of
these 500 should be specified at input time. The DISTRIBUTION DiESCRIPTION
CARD gives the distribution number N and 24 alphameric character description
DSC. The last of these cards is to be blank to inlicate that there are

no more distributions inputs.

The index L indicates whether the renge values and associated proba-
bilities are to be read directly from the DISTRIBUTION QUANTITIES CARDS or

calculated from the range minimum, mode and maximum values.

M is the number of values (to be in the range 1 to 11) If M=1, the

distribution is a constant with value XR(N,1).

DISTRIBUTION QUAKRTITIES CARDS

For L = 1: DR(N,J), J=1,M

i

XR(N,J),J=1,M
For L = 2: DR(N,1),X1,X2,X3

FORMAT (8810,3)




oo

For L = 1, there are two sets of data DR(N,J) and XR(N,J). DR(N,1)
is equal to the area for distributions describing the microbial burden on
particulsr surfaces. For other distributions it is left blank and the
program automatically supplies the mean of thz distribution. DR(Z) to
DR(M) are the probabilities associated with the intervals XR(1) to XR(2)
%R(2) to %R(3),e. XR(M=1) to XR(M). If M is larger than 8, two cards are
required for each set of array values.

For L = 2, DR(1) has the same significance as for L=l. The range
intervals of the distribution and the assoclate probabilies are deter-
mined by the program to describe, with a 5 value histogram, a triangular

distribution with the range X1 to X3 and mode (probability peak) at X2,

The program automatically generates and indexes (index = KO), a zero

value histogram.

SUBTASK DESCRIPTICON CARD
N, DSC, N1, N2

FORMAT (I5, 1X, 4A6, 2I5)

The input data for each of the (up to 20)subtasks per tash is
headed with a SUBTASK DESCRIPTION CARD that gives the'subtasks number
N, thz 24 alphameric character description DSC, and the indices of two
prerequisite subtasks, N1 and N2. If N1 and N2 are blank, the subtask
start time is taken to be the same as the task start time. If there is
only one prerequisite subtasks, it is to be indicated by N1 since, if N1
is blank, N2 is not checked. Both subtasks must have been previously

considered by the program and had their finish times computed.
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KO«

S BTASK CHANGS CARD
K, IR(1), IR(2), IR(%), IR(H), IR(5), AR(1), AR(2), AR(3)
FORMAT (615, 3E1C.3)

The SUSBTASK CHANGE CARD is used to defins any changes in area,
environment, or retention factor values for a part. The amount of area
AR(1), is subtracted from part IR(3), surface IR(4), and added to part
I:(1), surface IR(Z2).

If IR(5), is a positive integer, it is the new environment number
assigned to part IR(L).

If AR(?) is a non=-zero number, it is the new surface retention
factor (g) for fallout for part IR(1).

If AR(%) is a non-zero number, it is the new mean part contact
retention factor (S1) for contact for part IR(1).

K is the change index and is to be an arbitrary positive integer
except where it is to indicate there are nc more changes, in which case
it is left blank.

SUBTASK OPERATION CARD
10, IKE AKT, AKQ
FORMAT (2I5, 2E10.3)

Each subtask consists of an arbitrary number of operations.

These operations are partially described in the catalog of operations

(see inputs OD and OF described above) but have additional parameters

to describe the resulting microbial burden changes for each particu-

lar performance of the operation,

I0 is the operation number. If IO is zero or blank, there are no more
operations and the program proceeds to a KD card. If IO is negative,
a decontamination 1s indicated for which the input cuantities have a

a different significance.




For decontamination (10<£0):

IKE 1is
AKT is
For.fallout
IKE is

in

not significant and can be left blank.

the operation time.

and contact (I070):

the bperation environment unless it is léft blank,

which case the operation environment is the same as

for the previous operation. If IKE is blank for all

operations in a subtask, the operation environments are

21l the same as the environment number I6 given in card CC.
AKT is the mean operation time and 1s used to modify the distri-

bution IOT(I0) (see card 0Q) to determine the operation time

distribution,

AKQ is

the number of men close to the hardware during this

operation.

PE: PART EFFECT

1P, LS, APD, APC, APS, APA(1), APA(2) or IP, LK, AR(1), AR(2), AR(3),

AR(H)

FORMAT (215,
IP is the number of the part affected.

it indicates that all affected parts have been considered and

the

CARD

5E10.3)

program is to proceed to a consideration of the next

operation,

For fallout

and contact operations:

1.5 1is the tool retention distribution for contact.

APD is not used.

APC 1is the mean number of organisms on hand or tool (contact

contamination).

If IP is blank or zero,
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APS is the retention factor for the tool in determining
contamination by contact (82).

APA(1) is the contact area for the top surface, APA(2) the contact
area for other exterior surfaces. It is assumed that occluded
and mated surfaces are not contacted.

For decontamination operations:
iK is the distribution shape of the fraction of organisms removed.

AR(J) is the mean fraction of organisms removed from surface J.

ZONE DESCRIPTION CARD

IZ, DSC

FORMAT (IS5, 1X, 4A6)

Defintion of each thermal zone in terms of the fractions of
surfaces that comprise it requires a ZONE DEFINITION CARD for the
zone and one ZONE COMPOSITION CARD for each part involved. The zone is
described in terms of a number, IZ, and a 24 alphameric character de-
scription DSC. If IZ is blank or zero it indicates that all zones
have been defined and that the program is to proceed to the next
CONTROL CARD.
ZONE COMPOSITION CARD
IP, FP(1), FP(2), FP(3), FP(4)
FORMAT (I5, 5X, 4F10.7)

A separation ZONE COMPOSITION CARD is used for each part IP
that is wholly or partially included in zone IZ. The quantities FP(J)
indicate the decimal fractions of surface J (top, exterior, mated, and
interior) to be included in zone IZ., The last ZONE COMPOSITION CARD

for each zone must be blank; this is followed by the next ZD card.
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D. JOB CONTROL AND DECK ARRANGEMENT

Table 9 lists a typical input deck for the Microbial Burden Prediction

Program. the control cards are for the Univac 1108 computer.

It is assumed that a previous run has written a data tape (6524) and that
it is desired to use this tape, add some more data from cards, and compute
a burden prediction. Detailed information from the burden calculations is
to be written on Tape 6523, and is to be printed for the last task computed

(Stage 5, Task 7). A new data tape (6522) is also to be written.

Tape 6522 is designated Tape 9 and will replace 6524, which is desig-
nated Tape 12. (Tape 6524 was designated Tape 9 when it was written during
the previous run.) Tape 6523 is designated Tape 11, and will contain de-

tailed information that can be selected for printing at some later date.

The main program contains only four call statements; it calls each of
the major subprograms (Tape Alteration, Burden Prediction, and Detailed
Printout) in turn and exits. The remainder of the source deck is as listed

in the Appendix.

The first data card is read by the Tape Alteration Subroutine (TAS).
It indicates that parameter number 3 on record number 103 is to be changed
to a 7. The result of course depends on what type of card record 103
represents; it could, for example, be a change in the number of histogram
intervals to be used in the computations. The second data card is also read
by TAS; it causes (up to) 999 cards to be read in after record number 1755,
These records and the records obtained from Tape 12 are written on Tape 9 to
form an updated data tape. Note that it is not necessary to count the cards

to be added as long as they are added to the end of the deck. Any number




TABLE 9, ARRANGEMENTY OF DATA DECK

ARUN/TPC LBBr¢06024S5s07695¢059199/000 s MBP L BUSCH 128743 -

AMSG MOUNT TAPE 6522 T0 WRITE LBB

A4MSG MOUNT TAPE 6523 TO WRITE LB
LASGeT 9eTr6522% !
LASGeT 11,To65234

AASGeT 12,Te6524R

6FOR
CALL TAS
CALL B8PS
CALL DPS
CALL EXIT
END

AFOR

SUBROUTINE TAS
wemee REMAINDER OF SOURCE [DECK =wew=

' END
g AXGT ' '
a 103 & 3 7
1755 2 499
2 i 6
7 S/C ASSEMBLY + TESTe PASADENA

(TAS INSTRUCTION)
“(TAS INSTRUCTION)
.(CONTROL CARD)

5 INSTALL BAY VII SOLAR PANEL il 2
S I 1000, 56
5 HIGH BAY i '
6 6 i, i, 1, 100, 100, 100.
0 ;
- 0 :
' S5 SOLAR PANELe pBAY VII 50X=3762-599
2% i i, i.
g
& ONE BUMP ID HISTOGRAM i 2
i,
i, 2o
5 HIGH BAY SURFACE DISTR i 2
I
299 1.
25 SO0LAR PANELes EXTERNAL i 2
1e 1.
° 99 i.
0

S5 INSP OF SOLAR PANEL
=== REMAINDER OF UATA DECK ===

g
i 5 7
0

aPMD e AE
aFIN

-

7
]
i
st

e R(}
H L

A REPRESENTS A MASTER SPACE

{CONTROL CARD}
(DPS INSTRUCTION)
(DPS INSTRUCTION!

(MULTIPLE 7=8 PUNCH) .




larger than the number of cards to be read can be used for thes paramefer M on
the TAS instruction; reading of these cards will be terminated after the last
control card since this control card indicates the end of the data decks (By
inference, record number 1756 on Tape 12 was a control card indicating the end
of the previous data deck. This record does not appear on Tape 9, being re-

placed in the record sequence with a different control card.)

Immediately after the last control card (the last card read by TA3) are two
instructions to the Detailed Printout Subroutine (DPS). The first of these in-
dicates that all detailed information resulting from burden calculations on
Task 7 of Stage 5 are to be printed. The last DP3 instruction amounts to a
program stop; its omission would cause an abnormal exit since DIS reads another

instruction as soon as it has completed executing one.




ITT. RESULTS AND CONCLUSIONS

In general, all objectives of Phase VII were met; although the results

in some cases differed from what was expected,

The restart capability performed satisfactorily; but since no restart in-
formation is provided for the tape alterstion program, a number of false error
messages (e.ge., "prerequisite missing') are generated during data checks. These
error messages can of course be ignored but may possibly obscure a valid error
message. A restart capability could be added to the tape alteratfion program,

but it would require an extra tape and was therefore decided against.

The detailed printout capability performs well and is easy to use; it
promises to be a very useful addition to the program. The ability to dispense

with tapes for short runs and to read all inputs from cards is a great convenience.

The tape alteration program does everything that was expected of it. This

capability should be particularly useful for sensitivity studies.

Although no extensive comparisons were made, it appears that the running
time of the burden prediction model does vary as the sguare of the number of
histogram intervals used. Calculation of the Mariner Venus 672 assembly and
test sequence (using data prepared in Phase VI) required 20 minutes using S5-

interval histograms and seven minutes using three intervals.

The re-~formatted outputs were somewhat disappointing since the print-out
volume was reduced only by approximately 20%. This is because the addition of
a complete task summary (burden histograms for each surface of each part) al-
most offset the reduction obtained by re~formatting. It was concluded that

such detailed task summaries should be made optional.




No trouble was experienced in getting the computer program to run on the
Univac 1108 at JPL. (It was originally checked out on the CDC 6400 at Martin

Marietta's Denver facility.) However, some modification of the program was

necessary to make effective use of the JPL computer. In particular, the restart

dumps were changed from punched cards to tape.

Although the purpose of Phase VII was not to produce a burden prediction,
a prediction for the Mariner Venus 67-2 spacecraft was generated by the demon-
stration case (Phase VI data). Comparison of the Phase VII prediction mean

value with that obtained in Phase VI was made at two points during the runs:

Phase VI Phase VII
Stage 1, Task Sl
(End of Pasadena Operations) 121600. 202000,
Stage 2, Task 15
(Burden at launch) 79700, ' 207000,

Most of this difference is attributed to an error that was discovered in the
burden prediction model during Phase VII (a reference histogram was being
changed inadvertently). Part of the difference is due to the higher contact
burden (cdrresponding to vegetative organisms) use in Phase VII; it was not

judged worth the expense to make a special computer run in Phase VII merely

to alter this parameter. The Phase VII burden prediction was compared with
two estimates obtained by JPL as described in Ref. 6:
Long-term cupons (Ref. 6, Table 4, May 28): 3.2 x 10° spores

Swab-rinse (Ref. 6, Table 6, May 28): 3.9 x lO5 spores

The Phase VII calculation showed that the burden will exceed these values

with probability 0.17 and 0.10, respectively.
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IV, RECOMMENDATIONS FOR FROGRAM CONTINUATION

The work performed during Phase VII was primarily intended to improve
the flexibility of the Microbial Burden Predicticn Model so that sensitivity
studics and parameter adjustments could be more easily made. Although the
Mariner Venus €7-2 data prepared in Phase VI could be used for this purpose
the Mariner Mars 69 data are now available and incorporate a number of im-
proved metho /s for bicassay and assembly sequence recording. It is therefore
recommended that a set of inputs be prepared to simulate the Mariner Mars 69
assembly and test sequence so that sensitivity and parameter adjustment studies

can be performed on the best available data.

Since the routine manual effort of card punching, sorting, and collating
formed a considerable part of the Phase VI work, it is also recommended that
a computer program be written to perform the rouline work associuted with in-
put preparation. Such a program should also include a complete list of parts
at the level of detail recorded in the assembly log, and should be able to
maintain a running account of the status (i.e., installed or not) of each part.
This computer program should be prepared with the capability of adaptation to
s real tim= burden prediction capability for use on future spacecraflt assemblies.
An additional recommendation is to make thz bulk of the Task Summary print-

out optional; that is, omit printing the zone-by-zone burdens unless requested.

It may be preferable to permit this option at the subtask level as well.
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APPENDIX

PROGRAM SOURCE DECK LISTINGS

Al




C
C

A2

SUBROUTINE TAS
TAPE ALTERATION SUBROUTINE )
THIS SUBRQUTINE READS FROM TAPEIZ AND WRITES ON TAPES
COMMON/T/LN-LR'IX(b)pXX(22)ervaNZv1(6020)0X(22v20)vK(22920)'
-KILPNEPKE(ll)91A8(120'6)'DR(SOO)OKR(SOO)'ND'IO'AR(“)'KKT(ZD)!NPO
600 FORMAT(/13H ===== CHANGE »I10+215+F15.6/)
KXT=0
DO 1000 L=1,11
1000 KE(LY=0

Ni=0
N2=0
KiL=1
ND=0
NE=0"
LN=1
CALL PTS
PO 1 J=lte22
DO 1 L=1,20

1 K(JeL) =0
READ(5¢500) NNrKKeMMoFohLL
IFC(NNONESD) cORe (KKeNE2)) GO TO 9
NP=NP+3
IF(NP.GE+58) CALL PTS
WRITE(6,600) NNeRKKoMMiF
60 TO 24

2 READ(S5¢500) NNeKKoMMeFsKLL
500 FORMAT(110e2I5¢F10.0+15)
9 IF(KLL.GT,0) KIL=KLL
3 CALL TRS
4 IF(NN=NL) 6666:7:5
5 CALL RAS
CaLl. RCwS
IF(LNEWe0) RETURN
GO TQ 3

6666 NP=NP+5
IF(NP.GE.5%5) CaLL PTS
WRITE(GsB(0L)
001 FORMAT(/34H #%%xx INSTRUCTION OUT OF SEQUENCE)
WRITE(6+600) MNoKKeMMeF
6 READ(B5¢500) NNeKKsMMoF o KLL
IF(KLL.GT.0) KIL=KLL
G0 TO 4
7 WP=NP+3
IF(NP.GE.55) CaAlLL PTS
WRITE(62600) NNeKKeMMeF
IF(KK.GT-0) ¢O TO 8
CALL RAS
CALL RCWS
CALL EPS(0)
RETURHN
8 GO TOo(101,102,1030104,105,106,107:108) KK
REPLACE RECORD NN WITH A NEw CARD
101 CALL CRS
CALL RCWS
IF(LN.EG.0) RETURN
60 TO 2
ADD MM CARDS AFTER RECOKD NN
102 CALL RAS
CALL RCWS




IF{LN«EG:0) RETURN
2l DO 20 LeleMM
CALL CRS
CALL RCWS
IF(LNeEQ.0) RETURN
20 CONTIRNUE
60 TO 2
c DELETE MM RECORDS STARTING WITH RECORD NN
103 DO 30U Lz=l:MM
CALL " TRS
30 CONTINUE
GO TO 6
C REPLACE PARAMETER MM ON RECORD NN BY F
104 [F(LR.EQ:17) GO To 40
IF{MMsLE«B} GO TO 41
XA Mid=6)=F
GO T0 ©
L IX{(HMMI=F
GO To 6
40 XX {wmM)=F
GO0 Tu 6
C MULTIPLY PARAMETER MM ON QECORQ NN BY F
105 IF(LREQ«17) GO TO 5D
IF(MMsLE«6) GO TO 6
XAAMM=6I=XX (MM= 6)*F
GO TO 6
SO AX{MMISXXI{MM)%F
G0 10 ©
C REPLACE PARAMETER MM BY F ON NN AND SUBSEQUENT RECORDS
106 KI{MMeLR)=1
60 IFILR«EQ«17) GO TOQ 66
IF{MM.LE«B)} GO TO 64
X(MM=ce LR} =
G0 TO ©
ol L (MMeLR)=F
GO TO ©
66 X(MMeLR)=ZF
GO TU 6
C MULTIPLY PARAMETER MM B8Y F ON NN AND SUBSEQUENT RECORDS
107 K{MMeLRY=2
GO0 Tu o0
C STOP ALTERING PARAMETER MMe {RECORD NN IS NOT ALTEREDs?
108 K(MMeLRI=0 :
GO TU 6
ENDF




C

Ad

SUBROUTINE TRS
TAPE READING SUBROUTINE (READS BINARY RECOKDS FROM TAPEL2)
COMMON/T/LN s LRoLIX(6) e XX(22) snsnNLeN291(6920)9X(22920) 2K {22¢20) ¢
oKILeNEeKE(LL) s IAB(L12096) vDR(500) s XR(S00) s ND2IOPAR(4) pKKT(20) s NP s
dLH{20) s KXT A
Ni=Ni+d
IF(LN«E®@e17) GO T0O 5
READ(L2YLRe IXs (ARSI 0 J=1e7)
RETUKN

S READULZ2ILR e XX
RETURN
END




SUBROUTINE CRS
C CARD=READING SUBROUTINE
COMMO%/T/LNoLerA(&)vXX(22)oMoNer2v1(6v20)OK(22020)oK(22:20)0
eRILINEsKEC(IL) v IAGBCL2006) sDR(500) s XRIB00) s NDrI0OrAR(4) s KKT(20) s NP
oLH{20) o KXY
LRSLN
c10] TO(192v39%759D07v899010911012v1591@01591b917018019v57'LN
1 READ(5:501) IX /
501 FORMAT(4E510Xe218)
RETURN
2 READIS502) IX(L) o (XX(J)ed= lv“)'IX(Z)!IX(S)
502 FORMAT(ISrleQAévdlﬁ)
RETURMN
3 READ(S,503) IXe (XX(J)ed=10¢3)
503 FORMAT(615:38103)
RETURN
8 READ(%0505) IX{1)IX(2)e¥X{1)  XX(2)
RETURN
5 READ(S»508) IXA(L) s IX(2) (XX (J)rJd=1s5)
50% FORMAT(2X5¢T7EL0.3)
RETURN
READ(S508) IA(L) o (XX(J)ed=1,7)
RETURN
7 READ(50508) IX{(L) o {AX(d)ed=1e7)
KETURN
8 READ(S»508) IX(1)e (XX{J)ru= 1v7)'(IX(d)rd 2'5)'
508 FORMAT(ISe1XeTAbe2XeY41I5)
RETURN '
9 READ(S5e509) {(xXX(J) ozl ) -
09 FORMAT(8ELC.3) ’
RETURN
10 READ(D¢502) IX(L) e (XX(J)pU=10o8)
RETURN
11 READ(D508) IX(L) o IX(2) e (XX () ed=1s?)
RETURN
12 READ(5502) IX(L) e (XA (J) s d=10p0)
RETURN
13 READIS:501) (IX{J)euz=1,3)
RETURHN
14 READ(S0508) IX(LYp (XX(J)ed=1ry)
RETURN
185 READ(5e503) IXeXX{1)enX(2)
RETURN
16 READ(SeS02) IXNCL) o IXXUU) o =o)X X(3)0IX(2)
RETURN
17 READ(S0509) (XX{U)oed=le®y)
MPz=MeLl
KREAD(S0508) (XX(J)sJz120Mp)
RETURN
18 READ(H502) IX(L)p (xX{d)ed=1eu)
RETURN )
19 READ(S08519) IX(L) s (XX(J)ed=1r4) T
519 FORMAT(ISeSXo4ELV.7)
RETURN
END

o




C

10

21

22
20

29
31

32
30

SUBROUTINE RAS )

RECORD ALTERATION SUBROUT INE

COMMON/ZT/ZLN LR IX(O) p XX (22) s MeNLeN20 1 (6,20 9X(22020)eK(22+20) ¢
dKILINEZPKE(LL)»TAB(120+6) e UR(S500) s XR(500)+NDeI0-AR(U) ;KKT(20}) NP»
cLH(20) v KXT ' :
IF(LR.EQe17) GO TO 29

DO L0 L=166 |

IF(KLALRY Qe 1) IX(LIZSI(LLR)

CONT INUE

D0 20 L=7,13

IF(K{LPLR)I=1) 20421022

XX (L=6)=X{lL=6¢LR)

G0 TO 20 |

XX L=6) XX (L=8)&X{(L=6¢LR)

CONT INUE

RETURN

DO 30 L=is22

IF(K(LeLR)=L) 30:,31,32

AXALI =X {L LR

GO0 T 30

XXAL)=XX (L) X (L LR)

CONTINUE

RETURN

END

A




6U0

10
601

11

12
15

14

15

602

21

SUBROUTINE RCUS

A7

RECURD CHECKING AND WRITING SUBROUTINE (WRITES BINARY ON TAPESG)

LR IS CURRENT RECORD TYPEs, LN IS NEXT RECORD TYPE.
COMMONAT/ZLNo LR EX(6) o XX (22) s MeNLsN2s 16520 ¢ X(22,20)0K(22920) ¢

-KZL9NE9KE(11)92A8(12096)DDR(SOO)vXR(SOO)vNDvIOvAR(Q)oKKT(ZODPNPv

LH{Z0) s KXT
DIMENSION CT(20)

DATACCT(E) 0 I=16¢20)/72HCCy ZHKD'QHKCoZHKOr2HPE¢¢HRD¢2HSD!ZHTszHEM'

s 2HED e 2HEQe 2HOD » 2HOG» &HPD@ZHPQvZHDDPZHDGeZHZDv2HZCr2HPE/

FORMATOLTo 3% o A2 LU /0130 IH/¢ 12
NE2=N2+1

LX=LN

NPSNP2 1

IF(LR.EQ.17) NPonpe2

IF{NP.GE.55) CALL PTS

GO ?D{lﬂvaﬂeJO@%OV?OaéO@?O!SOV@OvlOlelOv1?09130014001509160v1?0'

0180+ 180:200) LR
CC CARD

WRITE(6:600) NeoCTILR)Y
WRITE(6,60L) 1Y
FQRM&T(lH@aESX@@I%)

KK=1x (1)

IF(KK.6T.0) G0 TO 11

WRITEC 9 LReIXs (XN{JYod=Le7)
CALL EPS(O)

LN=0

RETURN

IFKKLE«SY 60 T0O 12

KXT=1 .

L=l

IFIKKEQ.6) 60 TO 1000

KXT=0 '

CaLl EPS(L)

LN=8 '

GO To 1000

IFIKK=%) 13,3u,15

IK=Ix(2:

LNSKK+5
IF{LIKeGTo 0l o AND (IKLESY)Y Go TO 1000
CALL EPS(1)

LK=5

GO Y0 1000

FELCIXEB) o LEoO) o UR LIX{3) 66T 200 ) CaALL EPS(L)

IF(CIALUY JLED) e OR (IX(4) 6T20)) CALL EPSIL)
L=
60 TO 1400
LN=LS
IF(IX{2)eEGo 1) LN=1
GO T 16040
' KO CARD

NziIXiL)

WRITE(6:600) N2eCTILRIZKS)KTeN
WRITE(G,602) (1AL e =103 e (XN({J) e dmlold)
FORMATIAHS 23X, 31040 LT7XHAB)

IFINe6T.0) 60 T0 21
Lzl
GO TO LG00
LN=3

IFIN5T26) 60 TO 28

IF(HKTINI EQel) CALL EPSIH)

IF(INIR) JLE.DO) GO TO 29

P> >




28
29
30
603

32

35

633

36
37

38
39
40

6u4

49
43
he

Mizix(2)
IF(ML.GT20) GO TQ 28
IF(KKT(M1) e Q. 0) CALL EPS(2)
IF(IX(3)LE.0) GO TO 29
M2=IX(3)
IF(M2.6T.20) GO TO 28
IF(KKTIM2) . EQ.Q) CALL EPS(2)
GO TO 29
CALL EPS(1)
KKT{n)=1
G0 TO 1000

KC CARD
WRITE(GeBOU) N2eCTULR) e KSs KT
WRITE(G:603) IXe (XX(L)ed=1e3)

FORMAT(1H+023Xe 6149 3F10.3)
IF(IX(1).6T.0) 60 TO 32
LN=t

GO TO 1000

IF(XX{1)eGT0e) GO To 33
IF(§4(2)) 380389039
I1=IX(2)

I12=1X(3)

IF(UILellEcO) eCRo (TLoGTe120)) GO TO 38
IF((IZ2LEcO) s QR (12,6T 41} GO TO 38
IB=IAB(IL1,12)
I13=1X(4)
Iu=1X(5) &
IFL(I3LEO) QR (13.:.GT, 120)) CO TO 38
IF(({IGLECIORe (Il .GT4})) GO TO 38
IAZIAB(I3s 1%}
IF{IAGT0) GO TO 34
caLL EPS(3)
GO TO 39
IF(IH.GT.U} GO TO 35
NDSND4 L
IB=ND
1aB(liel2)=1H
DR{IB)=0. ‘ , -
DROIAISDRIIA)=XX(L)
DROIBISDRUIQI+XX (L)
ARITE(G6:633) DRUIB)»DR{IA)
FORMATLLH+ o BAX e FHNEW AREAZ¢FB8.3¢5Xe10HAREA LEFT=yF8.3)
IF(DR(IA)) 36037039
CALL EPS(10)
1AB(I3e1I4)=0
GO TO 39
CALL EPS(1)
LN=3
G0 TO 1000
' KO CARD
WRITE(60600) N2eCTILRIsKSsKTeN
WRITE(6:604) (IX(JleJdzmile2) s (XX (J)oudz=1e2)
FORMAT (L4 23X e 2 8s 16Xe2F10:3)
TOo=1X{1)
IF(I0) QgpQLDQZ
LN=20
G0 TO 1069
Li=2
GO TO 1000 ,
IF(10.6T.20) CALL ERS(1) -
LF(QEX{Z}QLgsﬁilQQRG(IX(E)OGTOIG)) caLl, Epg(l)

A3




(8]
L]

605

51

54

635

58
59

60

606

61

62

63

70

607

LN=5 :

60 TO 1000 -
PE CARD '

WRITE(6,600) N2 CTILRY $KSsKTeN

WRITE(G605) (INGU)eu=102) 0 (XX (J) o U=1r5)

FORMAT(IH$ 234,218 16X05F 10, 3)

KPZL\\},‘

IF(IP.GT.0) GO TO 5;
Lhsy
GO TO 1000
IE(IP.GT«120) GO TO 58
IF(IA(2).6T-500) CALL EPS(L)
AA=0.
DO B4 Jz=ied
ARCJI=0,
IB=IAB{IPsJ)
IF(IB.LE.O) GO T¢ B4
AR{JIZORIB)
EAZAA+AR ()
CONTINUE
NPzZNPEL
WRITE(6¢635) (P1AR
EORMAT (85X o UHPART s Tl o 15 SURFACE AREASZ,4F10.3)
IE(AALE.D.) CALL EPS(8)
DO 55 Jz=ie2
[E(XA(J43) e 6T ARLI) Y CALL EPS(Q)
CONTINUE
GO To 59
CALL £PS(1)
LNz
GO YO 1000
RO CARD

WRITEL6s600) N2 CTILR)

WRITE(G60606) IX(L) e {xXX(J)edzLs7)
FORMATCLH+ e 23Xo LU0 2bX e TAG)
00 61 Uz=le120

0o 61 L=1,6
1A {Je =0
RO 62 J=l.500
DR{JI=0.
DO 63 Jzle20
LH{J) =0
LRzT
6o TO 1000
S0 CARD
KS=IX(1)

WRITE(6,600) N2+CTILR)$KS

WRITE(Ey607) RSe (ARLUY e J=007)
FORMATIIH+» 23X e [N+ 25X 7AG)

LN=8 ,

IF(IKSGT0) ANDe (KSLE=20)) G0 TC 1000
CALL EPS(L)
KGz=1

G0 TO 10090

TO CARD -

[T igggrxsg.;’{” !/"

e 7

x%ﬁ&¢ﬁ@g1 s 9N e TAG)

€2X§‘§@w 1o8)p (XX (I ed=107) -

A9




82

83
84

85
86

801
802
603
804

805

390
609

100
610

101

110

611

o
o
4

IF(IKT6Te0)eAND (KT LE:100)) GO TO 82
CALL EPS(1)
KTzel
LizIx(2)
IF(LL.LE.O) GG TO 84
IF(L1:.6T.20) GO TO 83
FLHILL)Y JLE.0) CalLL EPS(2)
Le2zIX(3)
IF(LEoLE0) G6C TO 84
IF{LZ.GT.20) GO TO 83
IF(LH(L2) LELQ) CALL EPS(2)
GO TO 84
CapLl EPS{L)
L3zIX(4)
IF(L3ELE.U) GO TO 8o
IF(L3.GT«20) GO TO 65
LHLS) =1
G0 YO0 86
CALL EPS(1)
IF(IX(D) 6T 20) CaLL EPS(1)
GO TO(BUL,802:8035+80u4+805)5 1K
LN=9 ‘
60 TO 1000
LN=12
60 TO 1000
LiNz=lh
GO TO 1000
LiNzZL6
G0 TO 100y
LiN=2
GO TO 1000

EM CARD
WRITE(G6¢600) N2oCTILR) o KSeKT
WRITE(6,609) (XX(UYou=iel)
FORMATUIHS o 4 T7X s 4F 10 3)
Ln=10
GO TO 1000

EQ CARD
WRITE(6:600) MEZoCTOLR) e KSR T
WRITE(Ge610) IX(L)Ye{UX{(J)od=L,0u)
FORMAT(LH+ v 23Xs L4 e 25X 4AB)
IFCIXLL)6T.0) GO TO 101
LN=i2
GO TO 1040
ITFCIX{1) GTo10) Call EPS(L)
LiNzil
GO T0 10090

E@ CARD
WRITE(G«600) NZ2sCTILR) o XKSeKY
WRITE(G,011) {(IX{uled=Le2)s (XX{J)ed=1:7)
FORMATUIHt»23X%s2I80 16X 7F10.3)
LN=L0
60 TO 1000

0D CARD
WRITE(6:600) N2eCTILR) PKSoKT
WRITE(GGLEZY ITALY e (X Ldirdmi et
FORMATIIHS s 23% s TH 25%  BAG)
IF(EXLL)o6T0) 60 TO 121
LN=14
60 TO 1008
IF{IRALL) GT.20) CalL EPS{L)




140

&LH

iul

160

616

161

162

Al

LN=13
G0 TO 10UU

06 CARD
WRITE(E,600) N2eCTILR)Y s KSIKT

WRITE(6:613) (IX(J)pU=1,3)

5 FORMAT(LH4s23Xe314)
LN=L2
&0 7O 10060
P CARD
WRITE(Gs600) N2eCTULR) e KSeKT -

WRITE(6:618) IX{1) e (XX{J)od=1s6)
FORMAT (LN s 23X e I 29X e 0AG)
TE(IALLYGT0) GO Ty 14l
Lizié
¢O0 TO 1000
IF{IA(L) 6T 120) CALL EPRSLL)
IP=IR(L)
LN=15
GO TO 1000 ' ’ \
| FQ CARD '

WRITE(G6:600) N2eCTILRIKSeKT
WRITE(G6,615) IXs (XALUYod=1e2)
FORMATILH o 23Xe 6180 2F10.3)
DG 152 J=le 4
IF{IX(J)Y e 6T500) 60 TO 151
I QLI oBT0)  AND (IX(J) o LE20)) GO TO 151
1aplibe I XU -
GO TO 152
CALL EPS(L)
CONTINUE
IFLER(5) 6T, L0 CaLL EPS(L)Y
IF{IELGEGT500) ChLL EPS(L)
IFLIA(E6ILEU)Y CALL FPS(3)
Laz14
GO TO 10049

DO CARD
HRITE(GeG00) N2 CTILRIeKSe KT
HRITE(Ge6L6Y (IXJIedmte2) o (AXLdY e dule )
EORMATIIH e 23X e 210 21X L A6)
WDZIACL)
M=k (2)
IF{IX(l)eT.0) GO Tg 161
Lhz2
50 TO 10U0
IF(IACL) o 6T B00) CcALL EPS(L)
IFLEM6T 0 s ANDe (MoLELL1)) 60 TO 162
CaLl. EPS(L)
MZil
IFINDLTIHEL)Y) WND=IX(1)
Lins=l7?
GO TO 1009

D8 CARD
WRITE(G600) N2eCTILRIvKSeKT
WRITE(G,617) (XALJYed=LeM)

7 FORMATIBXeFL0.2,10F10.6)
Y Y f 4 )

i}
ey




173

180

618

iai

190

619

191

200

201

202
208
209
1000

1001

IF(ABS(SUM=1,.)G6T..0000001) caLL EPS(11)
MP=M+ Ll ’
WRITE(6,637) (XA(J)ey=i2sMP)
FORMAT(B® L1ELO.2}
LN=16
IF(M.EQ. L} GO TO 1001
0o 173 J=2eH ‘
IF(UXCI+L0) LE o XX{J+11)) GO TO 173
CALL EPS(6) ‘
60 TO 1001
CONTINUE
GO TO 1001

£D CARD
WRITE(6:600) NZyCT(LR) e KSeKT
WRITE(6:618) IX(L)e(XX(J)sd=1,4)
FORMAT(IH+ v 23K o LU 25X BAG)
IF(IX(L) 6T 0) 6O TO 181
LN=1
60 TO 1000
IF(IX(1)6T120) CALL EPS{L)
LNz=19
G0 TO 1440

£C CARD
WRITE(6,600) N2eCTILR) $KSeKT
WRITE(60619) IX(LY e (XX(J)pd=m1ek)
FORMAT(IH+223XKe LU, 20X U4F103)
IFCIX{L)o6T0) GO To 191
LN=18
G0 TO 1000
IFLIX{L)G6T.120) CALL EPS(1)
LiN=19
G0 TO 1000
WRITE(S¢600) nNErCTILR) e KSeKTeN
WRITE(6e608) (TA(J)eu=ie2) s iXX{(J) e J=1r4)
(P=IX(L)
IFLIP.6T.0) GO TO 201
LiN=4 ‘
GO0 TO 100U¢
IF(IP.6T«120) 60 T0 208
LK=IX(2})
IF(ILKLEOY e ORe (LKeGT.500)) 60 TO 58
Dy 202 J=1+4
IFIAX(UIRXR{LK) «GTele) CALL EPRS(6)
CONMTINUE
GO TO 209
CALL EPS{1)
LM=2u
WRITE(Y)  LReIXe (XX(J)od=1e7)
IFILRNELX) Call ERS(T)
RETURN
WRITE(9) LReXY
IFILReNE LX) CaLL EPS(T)
RETURN
END

A2




609

@?0
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SUBROUTINE EPSILES

ERROR PRINTING SUBROUTINE
CGM@QN%?%&M&L%@E%(@’9¥X€2439M9N19N291(6¢20)vXCZZoEO)vK(ZZOZQ)e
KXL@NPv&E(ii)pﬁ&@&l&@a@?eDR(ﬁOD)eXR(SOO)9ND:IOeAR(Q)oKKT(20)aNPe

R L LY

ErﬁLéeig@B} GO TG 3@@

NEZNE+L

KE(LEISKE(LE ) #1

IFU{KILEQoL) s AND{LEGT 7)) RETURN

NP=NP+3

IFINP.GE.55) CaLL PTs

WRITEA(H+600) NE

FORMAT L/ L2H #assasERROR I8 )

GO TOLLe2o3v4s506079809030e11)elLE

HRITE(6+:601)

FORMATULIR4+o L 7% SOHINDEY OUT OF RANGE /)
RETURN i
WRITE(Gr0 02

FORMAT LS L7X o SUHPREREQUISITE MISSING 7/}
HE TURN

WRITE(G:603)

FORMATOIH$ 9 L7X0 SOHNLCESSARY CATA MISSING /)
RETURN
WRITE(G 60%)
?ORM&T&EH%?@?E@EQH?QQ MANY CARDS IN SET 7/}
RETURN . '
WRITE (6605

FORMATOLHT » LT X e SOHINDEY USED PREVIOUSLY /)
HE TURN

ARITE(G 606}

FORMATUAMY s 17X 20HUATA OUT OF RANGE /)
RETUHN '

WRITLI6:,607) o
FORMATULHA, 17X s 30HCARD OUT OF SEGUENCE /)
RETURN .
WRITL{6:608)

FORMAT(LIH+e L7X s SUHAFFECTED PART AREA ZERO /)
RE TUKN ' -
Wﬁl?i(&?@ﬂ%? a
FORMATULH3 e L7 X BOHCONTACT ARFA GT SURFACE AREA /)
RETURN '
WRITE(G610)

FORMAT i+ L7 Xs SOHREMAINING AREA NEGATIVE /)
RETURN

HRITE(Se610)

FORMATULH®» L7100 SOHTOTAL PROB. NOT EQUAL To 1 /)
RETURN

WRITE(G:620)

FORMATUOLHLZZZ/ /7208 2THMICROBTAL AURDEN DATA CHECK!)
IFINE.GT0) 60 TO 150 :

WRITE(G 621 )

FORMAT (28X 18HNO ERRORS THIS nUNY

RETURHN ‘

HRITE(DeE2E)

FORMAT(20H e 27HAa%ss4%  ERROR SUMMARY  &dkoksw/)

EQU? 1y




- 156
e G624
159

101

ige
L
) 1g4
:f 105
” 106

107
152

154
157

158
160

108
109
120

111
153

WRITE(6:624) KE(J)
FORMAT(I6,9H ERROR =)
Iout=1 '

GO TO(101.102+103,1000105¢1064107)04
WRITE(6,601)

G0 TO 152

WRITE(6 602}

G0 TO 1%2

WRITE(6¢603)

GO T0 1%e

WRITE(6s604)

G0 TO 152

WRITE(Gs605)

G0 TO 152

WRITE(62606)

G0 TO 152

WRITE(6:s607)

CONTINUE

IF(KILNE-L) GO TO 154
IF(KRKTEQs1) RETURM
IF(IOUTEGQe1) CALL EXIT
RETURN

DO 153 J=8e11
IF(KE(J)=1) 153,158,157
WHITE(6s623) KE(J)

GO TO 160

WRITE(BeG24) KE{J)
JM=J=T

GO TO(108,109¢110,111) puM
WRITE (62608

G0 TO 1853

WRITE(62609)

G0 TO 153

WRITE(GeS10)

GO YO 153

WRITE(G:611)

CONT INUE

IF(KXTEQ. L) RETURN
IF(IOUTEQ.1) CALL EXIT
RETURN

END

= il = <
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SUBROUTINE PTS

C PAGE TITLING SUBROUTINE
COMMON/?/&%@LR@&X(&)sXX(22)vMeNleNZaL(éoZO)OX(22’20)0V(22c20)'
JHKILeNE v KE (L1 ZAB(120:,61 ¢DR(S00) 9 XR(S00) e NDe IO AR(Y) ¢KKT(20) ¢ NP
JLH{Z20) s KXT A
WRITE(6:600)

600 FORMATE L1SHIRECORD, TYPE: S/ZTSK/ST 1 2 3 & ) &

e 7 5 9 10 11 i2 1379
NP=0
RETURHN
END




ALS

SUBROUTINE BPS
C BURDEN PREDICTION SUBROUTINE
C THIS PROGRAM READS FROM TAPE 9
COMMON KKo IKs KHoRUN(T) s KSoSTG(TI o KT TSK(T)Y rDSC(B) 01D
.NE;AES(Q)pIEC(lO)oIhTQlO)vAEC(lO)vAET(lO)vALD(lO)vAEF(lOoQ)v
eNOvICT(20) 2106203 10C(20)
eNPeUAC(idUFEE9LU(1?0)91A841£096)sAﬁG(lQO)'AAS(iaﬂ)éAAT(lZDia
eNDeNXIST2) s DRIET2e10) o XRIST7201L1) o KO0
sNSyKKT(20) s IR(BY e AR(BI v APA(2) 5
sNT e TCLOD) o XMTCLO0) o xVTIL00) o Lo 2o L30LBsKTSeITE
DIMENSION XX(T7)sIX(a) ‘
3 FORMAT(3UHIMICROBIAL BURDEN PREDICTION MODEL/4H RUMNeISe2H» ¢ 7A6)
REWIND 9
REWIND 11
NT=0
DO 1h N=l,572
185 NA({NIz=1
DO 16 N=l,120
DO 16 Jzle6
16 TAB(N,J)I=O
100 READ (9) LeRKKeIKeI1sI2015e16sXX
KK=1 INDICATES A NEW RUNe STaAGE: AND TASK
KK=2 INDICATES A NEw STAGE AND TASK
KK=3 INUICATES A NEw TASK
KKzt CALLS FOR A BURDEN DIFFERENCE CETERMINATION
KK=5 CALLS FUK ZONE BURDEN WRITEQUT
IR=0 CALLS FOR ZONE DEFINITION DATA INPUTS
IK=1 INDICATES ZQNES CORRKRESPOND TO PARTS
KK=6 CALLS FOR A RESTART AND REQUIRES A BINARY DECK INPUT
IF{KK.NEBIGO TO 102
REWIND 2 A
READ(Z2) KRe (RUNCU) e J=Le T) s KSo (STG U 0d=1eT) e NEe (AES(U) 0 U= 168 o A
o (IECIN vIET(UIeAECHUY s AET(U) f AED(U) s (AEF (JeK) v K=ol ) e J=1eNE ) o
e NOe (IOT(U)#1GQIUI v I0CIUY s =L e NO)eNPo ((DACIJsKY eK=102) e IULJ)
o (TABCGJoR) e KZLo6) s AAGIU) p AAS{U) P AAT () pJ=1 o NP e NDs KOS NT s
o (UTUUY s XMT UL o XVTLU) o JELeNT) o KTSe IDP ITEsKLvK2
101 READ(2) NeNXINY e (DRIN?J) P XR(NsJY su=1,s11) A
IF(NLT«B72) 60 T0O 10%
60 TO 100
102 IF(KK=3) 103,130,109
103 IF(NT.EQ.0IG0O YO 100

B > B

OO OO0N

C
C WRHITE STAGE SUMMARY FOR PRECEEDING STAGE

WRITE(Gs3IKR e {RUN(JY »U=1s 7
WRITE (O BIKSe (STGLJ) s dzle 7}

4 FORMAT(GH STAGEI3e2He e TAG/15H STAGE SUMMARY=//
eéxe%HTASK@7X0@HM&AM@6X'6HFENISH/13Xv&HBURDFN:6X9uHTIME/)
DO 104 I=3enNT

104 WRITELGeS)JTLIY e XMTOLY o XVTLL)
S5 FORMATUITsEL3.3eF10.3)

106 IF(KK.GT.0) GC TO 109
IF(K2.Eue3) GC YO 108
WRITE(2) KRe (RUNGII v dZ3 o 7Y 0 KS s (STG U e ld=1 o T e NEs LAES (Y s d=ls )
o (IECIUI P IETOUI v AECCU) s AET(UY s AED L) o LAEF (oK s K=1s G ) s JS 1o NE ) »
e NOr (Z0T(U}p10QGU) s LOC(J) o d=1 s NOY e NP ((DAC UK e K=162) o TUCJ) 5
o (IA&&QPK}@K o6l s AAGLIY s AAS( Y e AATIUY o U1 o NP I s ND s KC o NT
o LT e AT UL o XVT LU p JS Lo NTI e KTS» 10 ITEsKIsK2
Nw‘

107 IF(NXAND «GE.O) WRITC(2) NeNXINY e (OR(INsJI o XRINsJ) pd=1s11)
NENS L
IFINNE.S72) 60 To 107




£

ok e

(e Xe

S EaNeNA RS ReNe]

%RETF(E) NoeNACLI v LOR{LeJd) e ¥RTILedVpuz1e1 1)
108 Mz
wRXTL(ll) MoKRoKS o MeMe (DSCLJ) s J= le%);Mswv(RUN(J)od—le7)s(STG(J)v
»JZLe 7Y (T ) 0 d=1018)
RETURN
109 GO TO (1105120613020 4809150) sKK

READ RUN NUMBER AND DESCRIPTION
110 READ (9) LeRe (IX(J)sJ=1e8) s RUN

WRITE(Ge600) KRe (RUNLJY o dzie )
GO0 FORMAT(3UHIMICROBIAL BURDEN PR&DICTZON MODEL//74H RUNsI2e2XvTAG/ /)

D=0

MO=0

Ki=1

Ka=i

NE=0

NO=0

NPz

ND=0

NSz

NT=0

00 L1 YI=isl20

Ul =0

AAGLTII=0.

AARS(I1=0.

AAT(IY=0,

DC 111 JU=ie$
113 1ABlIedl=0

LO 112 Nzle872
Li2 NX(Nlz=1

READ STAGE NUMBER AND DESCRIPTION
120 READ (9) LeKSe (IXALJ)pd=LebB)eST6

NT=0

M=1

WRITE(LL) MoKReKSerMoMe (DSC(J) e J=1 o8 ) oteds (RUN(J) p U= 197)0(STG(J)D
adﬁle?)gidT(d)ﬁdzloiS§

READ TASK NUMBER AND DESCRIPTION
130 READ (9) LoeRTebliol2oL30L8sIX{L)sTSK
WRITE(G,612) KSeSTGeKTeTSK '
612 FORMAT (6HLISTAGE » 13¢2Xe TA6/5H TASKe IWo2Xe TAG/)

L1 AND L2 ARE PREREGUISITE TIME DISTRIBUTIONS

L3 IS THE FINISH TIME DISTRIBUTION IF NEEDED
AS PREREQUISITE FOR ANOTHER TASK

L4 IS THE INDEX FOR SAVING THE TO?AL MICROBIAL BURDEN
IF NEEDED FOR USE IN DETERMINING A BURDEN DIFFERENCE

QETERMKN£ TASK START TIME

KTsz

AF%ii LE.01GO TO 134

ag Li4530 -
FIL2.G6T.0)60 TO 132 '

KT ={3

GG TO 134

132 ‘

CALL HASIKTSI




Aty

IF(12.6T.0)K2=12

. IF(I5.LE.0) 6O TO 138
- IF(ID.GTo0) MOSNX(ID)
- 1D=15

" C RESTORE THE FIRST 20 DISTRIBUTIONS -
h DO 137 1=i+.20 '
: JoI4552
‘“ IF(NX{J) oL TeQ) 60 TQ 137
- CALL HES(I»J)
137 CONTINUE
138 IF(IL.G6T.0)ITE=]0
= NT=NT+1
- CALL MBS(MDsKLl K2}
ot 1IF{(Ke.NEe2) GG YO 100
REWIND 2
WRITE(2) KRe (RUN(UY s u= i) o KS (STGUUY o =1 T o NEr» (AES(J) pd=lel ) s
o (IECIJIvIET(U)pAECLU) pAET(U) b AED(J) o (AEF (JoeK) rK=1o4) pJ=1oNE) »
o NOs(IOT(UY v 0Q(J)e10CE LY od=L o NOY e NP LIDAC(UoK) o K=102) e TU{J)
o (IAB(UPKYoK=196) vAAG(U) rAAS(U) P AAT(Y) v J=1eNP) e NDe KOs NT»
o (UTCU) o XMTUU) o XVT LU o J=1oNT) o KTSeIDPITE WKL P K2
v N=1
- 139 IF(NX{R)eGEO) WRITE(2) NeNXI(N)o (DRINeJ) o XRINyJ) s J=1e1d)
- N=N+L
" IF(NNE-572) GO TO 139
o WRITE(Z) NeNX(L) e (DRU1oJ) e XR (1) e =19l l)
o GO TO 100

C DETERMINE AND WRITE ABURDEN DIFFERENCE
140 ARITE(GrI)KRe (RUN(J) o =1+ 7)
WRITE(E&,601)
601 FORMAT(//18H BURDEN DIFFERENCE/)
L1=11+530
Le=124530
WRITE(62602) I1,DR(LL1sL)
602 FORMAT(/17H BURDEN STORED INeI3¢7He AREA=F9.254X» 6HRURDEN)
CALL HWS(L1)
WRITE(Gr602) I2sDR(L2e1)
CALL HWS(L2)
Al=prILL 1)
AZ=DR{L2r1)
DRELLI,L)=aVF(LL)
DR{LZe1)ZAVF(L2)
CALL HCS{L2vi.1e551¢2)
CALL HAS(551)
WRITE (oer6B0L)
CALL HWS(551)
DR{LLyLI=AL
DR(LZ2e1)=p2
GO T¢ 100
¢ ) A
C DETERMINE AND WRITE ZONE BURDEN DISTRIBUTIONS
190 WRITE(GeIIKRe {IRUNGU) »U=1sT)
WRITE(Gr TIKSeKT
7 FORMAT(43H MICROBIAL BURDEN BY ZONES (FOLLOWING STAGE,I3s6He TASKs
e L3s2H)=/)
IE{IK.EQe1YG0O TO 180
C
C USE ZONE DEFINITION INPUTS
185 READ (9) LelZe {IX(J)pd=LeS)eDSCoXX{L)
IF(IZ2.LE.0}G0 TO 100
A=Qoe




180

185
10

190

CALL HES(510,K0) "

READ (9) Lo Pe(IACUYod=1rS) oo (XX(J)rJ=1e3)

IP IS THE PaRT

AR(J) THE FRACTION OF SURFACE J GF PART 1P BELONGING TO ZONE 12
IF{IP.LELBIGO YO 170

DO 165 Jzley

IF(AR{J) «E£Qe 0360 TO 165

IF(IAB{IP+J) «£Qe0IG0 TO 165

FzAR(J)

IB=IAB(IP,J)

CALL HMS(IBeFe509)

A=A+DR{509: 1)

DR{B0Y, L) =AVF(509Y

CALL HCS(510+509:510+1)

CONTINUE

GO TO 160

WRITE(0eI)IZo (DSC(U) e J=1vl) A

FORMAT(SH ZONEs 14 e2Xo4A6rTHe AREAZIF8.3/33Xe11HZONE BURDEN)
CALL HWS(51U)

GO TO 185

USE PARTS AS Z0NES

DO 190 I=1enNP

IF(IU(IIEQ.0)GO TO 190

AU,

CALL HES(510,k0)

DO 185 J=i,4

iBzIAB(leu)

IF(IH.LE-0) 60U TO 185

Aza+UR I8 1)

CaLL HES(5%09,1B)

DRISOS, LIZAVF (LB

CalLl, HCS(510,509:,51001)

CONTINUE

WRITE(Ge10)IeDACIIrL) e DAC(Io2)»OR(51001)
FORMAT(SH ZONEI4¢2X02A6¢THry AREAZoF7.2:8H¢ RURDEN)
CALL HWS(510)

CONTINUE

GO T¢ 100

END
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SUBROUTINE MasS(MDrKLsK2)

MICROBIAL BUILDUP SUBROUTINE

COMMON KKoe IKo KR RUNCTY b KSeSTG(T) o KT e TSK(T7) ¢ DSC(6) o ID :
oNEsAES(4) » IEC(L10) s IET(L0)I vAEC(L10) s AET(LO0) v AED(LD) e AEF (100 4) ¢
eNOsIOT(20)s10GL20)10CL20) i
eNPvDAC(12002)rlU(lZO)aIAB(lQU&é)oAAG(LQO)9AAS(i20)oAAT(l20)v
oNDeNX(BT2) o DRIBT2e11) s XR{IS5T2,11) KO
oNSeKKTI{Z20) s IR(SIPAR(4) s ARPAL(2)

oNToJT(L100) e XMTCLOU) o XVT(L00) v L1 L2sL3eLU4eKTSH»ITE

DIMENSION IX(6)eXX(T7)

GO TO (100,120:180:8606200) 1K

ENVIRONMENTS INPUTS=
100 READ (9) LeIXeAESs (AX(J) e J=1s3)
WRITE(G.8) (AES(JY s d=1 ot}
8 FORMAT(//30H ENVIRONMENTS INPUTS = = = = =/5H AES=s4FE12.4)
AES(J) IS THE SURFACE LIFETIME MODIFIER FOR SURFACE u
DO 110 I=1r10
READ (S) LoeNe (IX(J)oJ=1e5)eDSCeXX(1)
IF(NLE.0)IGO TO 120
READ (9) LeIlECIN) s IETINY » (XX (U)o d=1o4) p AECIN) e AETIN) v AED (N} »
o (AEF (Ned)ed=1,8)
IECH»AEC DESCRIBE THE ENVIRONMENTS BIOTA CONCENTRATION
IET AET DESCRIBE THE REFERENCE ACCRETION TIME
AED 1S THE AIRBOURNE CONCENTRATION PER MAN
AEF IS THE RATE AT WHICHs FOR ALL OTHER FACTORS STANDARD:
BIOTA REACH EACH SURFACE
WRITE(Gs20INs {DSCIJ) o L) p IECIN) s AECIN) s IET(N) s AET(N) s AED (N »
s LAEF(NeJ) ed=1r8)

20 FORMAT(/IUriXoBAC I UAIUHIEC=v1I3¢6He AEC=eFT7ol496Her IET=2I3e6Hr AETZ

oFT7e806Hy AEDSeFT7e4e6Hr AEF=iU4F6e2)

110 IF(NE.LTeN)NE=N

READ (9) LeNo (IX(J)ed=1s5)sDSCeXX(1)

OPERATIONS INPUTS-

120 WRITE(629)

9 FORMAT(//30H QPERATIONS INPUTS = = = = = = /)

00 130 I=%,20
READ (9) LoenNe LIX(J) e d=1s5),DSCeXX(1)
IF(NLE-U)YGO TO 140
READ (9) LeIOTIN) s IOGINY»IOCIN) e (IX(J)pd=1p3) s XX
BRITE(6e21LINs (DSCLJ) pJ=1su4) o IOTINY e I0Q(HN) ¢ IOC(N)

21 FORMAT(/IUe IX o BAC, BX,4HIOTZ I3¢6He 10Q=s13¢6H, 10C=,13)
10T 1S THE OPERATION TIME INTERVAL
100 15 THE DIRTINESS FACTOR
10C IS THE BIOTA CONCENTRATION FOR CONTACT CONTAMINATION

130 JIF(NO.LT.NINO=N

READ (9) LeNe (IX(U)ed=1e5)eDSCr XX (1)

PARTS INPUTS=
140 WRITE(6,10}
10 FORMAT(//30H PARTS INPUTES = = = = = = o = /)
DO 150 I=1s120
READ (S) LeNe (IX{UI o d=1o5) e DS XX(1)
IFINLEL.0IGO TO 160
PDACINe 1) 2DSCLH)
UACIN, 21 Z0SCHLG)
IU(NI=Q
AATIN)IZ=0,
IFIKTSGTO0IAATINISDR(KTSe 1)
READ (9) L (IABINJ)»J=1e6) o AAGINY P AASIN) o (XX (J)pU=1+5)




o EeEsEaNaloRoRaRaReRe

e

a2
150

160
1l

17%
72
238

175

179

iBo

165
189

1990
&30

A2

IFLIALINGG) GT.0160 TO 1u2
AAGINI =0,
AAS (NI =0,
CONTINUE '
OAC 1S THE PERMANENT ALPHAMERIC DESCRIPTION OF PART N
IAB(J) INDICATES THE DISTRIKUTION FOR AREA/ZBURDEN FOR
JELe TOP SURFACE
JE2e OTHER EXTERIOR SURFacE
JE3e MATED SURFACE
J=Ue OCCLUDED SURFACE
IAB(G) IS THE ENVIRONMENT INDEX (MAY BE LEFT plANK)
1AB(6) IS THE RETVENTION DISTRIBUTION FOR CONTACT

AAG IS THE RETENTION DISTRIBUTION MEAN FOR FALLOUT
AAS LS THE RETENTION DISTRIBUTION MEAN FOR CONTACT

AAT 1S THE LAST TIME OF ACCRETION UPDATE

WRITE(Ge22)Ne (DSC(JI v J=100) o (IAB(N2J) ¢ J=106) » AAGIN) » AAS(N)
FORMAT(/IL e L% 6AG  UX  GHIANS 6 IUvHBHy AAGZFTo396Hs AASZoFT73)
IFINPLTeNINP=N

READ (9) LeNe (IX(U)oU=105)sDSCe XX (1)

DISTRIBUTIONS INPUTS =

WRITE(OeL11)

FORMAT (/73014 DISTRIBUTIONS INPUTS = = = =//)
00 L79% 1I=10500

READ (9) LeoNepe LIXUU) pd=1ol) o nSCeXXL)

Mzi INDICATES THE DISTRIBUTION IS A CONSTANT
IFIN.LE.0)GO TO 179

READ (9) Le(DR(NeJ)ou=lell) o (XRINoJ)pJ=1r11)
NXUND =M

IF(DRINeL)olEoDe) DRINeIIZAVF(N)

IF(NeGT20) GO TO 1731

JEN+EESZ :

CALL HES(JeN)

IFLIDLESQY &0 TO 172

IF(MeGToNXCID) ) CALL HAS(N)
WRITE(6o23)Ne (DSC U od=Lo8) s DRINS L)
FORMAT(IR s LA LAG/EX e 12HCOEFFICIENTZ 1L . 4o BX0 12HDISTRIBUTION)
CALL RWS NI

IF(NDLTsN} RND=N

CONTINUE

READ (9) LoNoNe CIX(J) o J=Ls4)o0SCoXX (1)
IF(ID.LE.O) 60 TC 190

IF (MOEG-NX(IU)) GO TO 190

DO 180 I=1:20

IF(NXLEY o 6ToNXCIDY] CALL HAS(I)

CONTINUE

IF(MDLLENX(ID)) 60 TO 189

DO 18% I=2L.552

IFANX (D) e 6TonX(ID) ) CALL HAS(I)

CONTINUE

MD=NXKCID)

THE ZERC DISTRIBUTION
IF(ND.GE.S00) WRITE{(&,630)
FORMAT(///33H *EEH TGO MANY LISTRIBUTIONS #%%%///)
ND ND+1
=ND
NXﬁ%Q)zi
DRIKOe1)=0
XRIKO, 1120,
SUBTASK LEVEL MICROBIAL BUILDUP DETERMINATION




C KTS 1S THE TASK START TIME

C N1 AND N2 ARE PREREQUISITE SUPTASKS

C ITT 1S THE SUBTASK START TIMe INDEX

oy

OO OO

200 IF(KTS.EQ.0IKTS=KO

LLEKTS

NS=0

0O 295 I=ie20

READ (9) LoeNeNIeN2e{IX(J) o d=1e3)00DSCXX(L)

IF(N.LE.0)GO TG 300
WRITE (6012 N (DSCUJ) e d=104)
12 FORMAT(/8H SUBTASKeI13s2He r4p6)
IFINSLTeNINSEN
IF(NL.GT.03G0 TUu 205
1TT=KTS
GO TO 215
205 JI1zKKT(N1)
IF(N2.6T«0)60 TO 210
1TT=Jl
GO TO 215
210 J2=KKT(NZ)
ITT7=510
CALL HCS(Uleu2eITTed)

215 TizpRUITT.1)
M=2 )
WRITE(LIL) MeKReKSrKToNe (DSCUUY 2o G) o ITToNXGITT) o (DRUITT ) pUzdy
el 1) e UXRUITT Ul ed=le i) o (AEC () ed=1 oD e NLIoN2e (UT(UY e U=1e 3)
NC=0
ENVIROWNMENT ¢ AREA/BIOTA BURDEN CHANGES=

220 READ (9) LeKeIRoARe (RX(JIoJ=1,3)
K IS THE CHaNGE IDENTIFIER
IR(1),IR(2) ARE THE NEW PART aND SURFACE INDICES
IR(3) e IR(Y) ARE THE CONTRIBUTING PART AND SURFACE
IR(5) IS THE NEw ENVIRONMENT (IF ANY) FOR PART IR(1)
AR(L) IS THE AREA CHANGED TO IR(l)'IH(Z) FROM IR(3).IR(4)
AR(2) 15 THE NEW AAG FACTOR
AR({3) I8 THE NEwW AAS FACTOR ‘
IF IR(S)» AR(1)e AR(2)s AR(3) ZEROrs NO CHANGE 1S MADE
IF(K.LEU)GO TO 240
NC=NC+1
IF(NCEQ«L)4RITE(&r16)
16 FORMAT(/oXs42HENY IRONMENT/AREA/RETENTION FACTOR CHANGES=/)

TI=IR(L)
IFINP LT 1LINPZI]
IF(AR(L) LE.Q.3G0 TO 232
CALL MAS(EIL,TL1)
IULILISIUCIL I+
I2=1IR(2])
13=1IR(3}
CalLl MAS(I3wTL)
IUCTIA)SIULI3i+41
I4=IR(4)
p=Yap(il 12}
IAZIAB(I3, 14}
IF(IB.GT. 050 TO 222
IFINDGE.500) %Rl?i(@ﬁéBO)
WND=RO+L
I8=ND
iaglit.12i=ip
CALL HES{({IBKQ)

222 1C=Nu+l
IFLIREB)6T.0) 1a8{I1:5)2IR(Y)




YOO

[

O

IF(AR(Z2):6T406) ARAGLIL)I=ARI2)
IF(ARI3) e6T 06 AAS(LILIZAR(S)
IF(DRIIA L) LELD.)IG0O TO 220
FoARULI/DRIIA L)
IF(F.L.T«995)60 TO 230
F=ie
aBlLle. T4 =0

230 CALL HMS(IAF,IC)
A=DROIBe L) +0OR(IC 1)
DROIB LIZAVE(IR)
DREYC,LISAVELIC)
CALL HCS(IB1C 1B 1)
DR{IBeLIZA
Fzle=F
CALL HMS(ZIAeFs LA)
GO TO 220

232 IFLIR(S)cT0) LABR(ILvBIZIR(Y)
IFIAR(Z2) 6T .07 AARGLILI=AR(2)
IFLAR{3) «5Te06) AASCILIZARLY)
GO T 220

OPERATIONAL LEVEL BUILDUP=
240 1T=510+N
Cabl, HESCIT»LTT)

STT IS THE SURTASK STARY TIME DISTRIBUTION INDEX
1T=25104N 15 THE SUBTASK CURRENT TIME DISTRIBUTION INDEX
KEKT{NI=IT
le=ivE
250 READ (9 LelOeIKE» (EXIU)Y e d=1s06) e AKTe AKQe (XX (J) 2d=105)
IO IS THE OPERATION
IKE 18 THE OPERATION ENVIRONMENT WHEN DIFFERENT FROM
THE TASK ENVIRONMENT OR THeE PREVIOUS OPERATION ENVIRONMENT
AKT 1S THE OPERATION TIME MODIFZER
AKG 15 THE NUMBER OF MEN
10 LT U INDICATES A DgCONTAMZNATION OPERATION FOR WHICH
ARTY IS THE FIXED OPERATION INTERvVAL
IF{101252,2900258
DECONTAMINATION
252 10z==1Q
TI=DROITe 1)
IFLAKTLE. DGO TO 253
L7=nU+T
NX{I7)=1
ORET e LizpKT
URCIT7 o LI=AKT
ChLL HCSUITe1I7,1T01)
253 IF(KL,GE2) WRITE(GOeATIIOeTLoDR{ITe L)
37 FORMATISH s OHOPERATION 13925, (DECONTAMINATION) » FROMeF7e2¢3H TOv
af n’@é%?fl)f"{ %‘“IQURQ} . - !
TL=pRIT 1)
258 READ (9) Lo IPsLK» (IX(J) U= 15&)9%R9(XX€J)9Qw193)
IP 15 TeE PART AFFECTED
LK E% ?ﬁf C%wﬁ& DESCRIBING FRACTION OF BIOTA REMOVED
MEAN FRACTION OF BIOTA REMOVED FROM SURFACE J

) ?@ 250

"’“5{) fﬁi}@ i ﬁé,s%

g g
3”"%%“’%@;mw eDe B0 TO 256

£




C
C

<

1Inz1AB0(IPsJ) ]

IF(IEB.LE.0YGO TO 25é

A=DR{IBe1)

IF(ALE.O.) GO TO 256

IF(DT.LE-Ue) GO TO 258

M=8 )

WRITE(LIL) MrKRoKSsKToNe (DSCIL)eLls8) s IBeNXUIRI e (ORIIB LY s L1511

s {XRUIBeLY p=loll) s Ae TLo (DACLIP L)L 192)rAtIPvdoIOvIAB(IPa5}vIT
255 Fz(Le=AR(JI)/DRILK L)

iC=pb+l

CALL HMS(LKsFeIC) -

DRI LIZAVFLIR)

DROIC LI=aVF{IC)

CaLl HCS(IBvECeKBvE}

BU=OR(IBe L)

DR{IBs1L)=4

M=9

WRITE(LL) MoRKReKSeKToNs (DSCIL) eL=1v8) s IBeNX(IBY o (DROIBLIFLSLo1L) e

e (XRUIBeL) L=l ll)pAe T o AKT o AR(U) p A IPeJs IO LK, IP

IF(KL1EGe3) WRITE(GLe39)IPDACIIP 1) eDACIIPe2) s drAsAR{J)#BD

39 FORMAT(LOX s 4HPART s l4r2Xe 260 GHr SURFACEs [2¢7He AREAZF8.3s

e19He FRACTION REMOVEDZeF9:3s17X09He BURDENS¢EL10.3)
256 CONTINUE

60 Y0 254

FALLOUT CONTAMINATION-
258  IF(IKL.G6T.0)IE=IKE
12=nD+e
[3zNL4+3
I4z=Np+y
15=ND+S
I16=NL+E
17=nND+7
1IC=I0C(I0)
1Q=106{10)
II=ZIET(IR)
JCZIECCIE)
ITK=L10OTELQ}
TL=QR(ITe 13
IF{ITKEQ. 0G0 TO 259
FoAKT/DROITKe 1}
CaALL HMSUITKeF o 17)
PDRUITe1)=AVF(LT)
CALL HCS{ITeI70ITel)
17 INDICATES THE OPERATION TIME DISTRIBUTION
259 JF{KL.GE«2) WRITE(6:29) I10eIE-TLsDRITe1)sAKQ
29 FORMAT(SXs9HOPERATION I3»13He ENVIRONMENT»I3e6Hrs FROMeFT7e293H TOv
eF 720 TH HOURSe eF3.004H MEN)
AQSAKG/ORIIG L)
Q@ = AQ®AED(LE)
CALL HMSLIGeGsI8)
DR{ISe L) ZaVF LIS
1% 1S THE CURVE qxD
AC=AEC(IE} /DR(JCP L)
CALL HMS(JC AC10)
ODR{IBe1LIZAVE(IG)
16 1% THE Curve C
CAabLL HES(I5ri6s f6s1 )
I6 INDICATES THE TOTAL FALLOUT SOURCE CONCEMTRATION (CHamp)
260 REap (97 %ﬁfP@Lbe€§X(Q}sd“&e%)vﬁPDsAPCvA?S&APA'CXX(J)@J 1:2)
IP 1S THE PART AFFECTED




YO YEY

[T

LS IS THE TOOL STICKINESS DISTRIBUTION

APD IS NOT USED IN THIS VERSION

APC 1S THE TOOL BIOTA CONCENTRATION MODIFIER

ARPS IS5 THE MEAN TOOL STICKINESS

APA IS THE CONTACT AREA FOR EACH TOUCHED SURFACE

IFLIP.LELOIGO TO 250 ' '

I(IFPISIUCIP Y2

DTeTL=-a8T01P)

CALL MAS(IPeT1)

IF(AQeLE.Q.3G0 TO 275

IFCIELE-0IGO TO 275

IFCITK.LE.QIGO Ty 27H

AARTCIPIZDRLIT L)

DO 270 J=1r4

IH=iAB(IP»J)

FzabF(IE o JImAAGLIP)

IF(IHLE.GIGO TO 270

IF(FLE.0.360 TO 270

AzpROIBe 1)

IFLA-LE.D.,160 TV 270

IFDTLE0e) 60 TO 263

ME8

WRITE(LL)Y MeKReKRSoKToNe (DSCLY el su ) p I o NX(IR) e (DRE(IBe L) sb=1e11) s

cUXREIBP LI pL=lolid e Ao VLo (DACIIPoL)I e L=1e2) s ArIPeJeIOrIAB(IPS)HIT
263 FoF%A

CALL HES{I6:FeID)

195 IS THE CUHVE AR = ARF%G% (C+0%D)

EE=AET(IE ) #AESCJI/DR(ITI 1)

CALL HMS{IIsEEe 1)

PDR{I2LIZAVELIZ)

12 I8 THE CURVE

Cabl, HCSUIS5,120 146 3)

146 IS THE CURVE AsVeR

CALL HMCS(I7e12,1204)

12 15 THE CURVE T/7V

ManX{r2)

NX(L3) =i

DG 265 JJdzloM

DR{LSeJJIZNRIIZ e JJ)

AR{IZ2o JUIZERP(=UK{TI2,JJd)
265  KR{ISedJIZLlo=XRI2eJdu)

DR{IZe1I=AVF(IZ)

DRLISy LIZAVF (13D

L2 IS5 THE CURVE EXPL=T/V)

13 19 THE CURVE 1-BEXAP(=T/V)

CALL HCS{I%,pL3014%,3)

DR{IBLIZAVF (IR

CALL HCS(IBe125123)

CALL HCS(IZ2:18¢1I8:1)

CALL ¢ASTIR)

BRSDRUIB 1}

DR{IB. Lizp

M3

WRITE(LL) MoKRoRSeKTeNs (DSCILY o LZ168) s IBeNXLIB) e (DR(IBoLIpL=101l) e

o EARCIBoL) e LZlo ) e Ao TLvANT e AKGe Ap IPoJe IO [Es 1P
TFAKL.EQ.3) WRITELG,30) IP.DACIIPs L) »DACIIPo2) v JrAsAPCeAPA(J) oBD
o s IR X 2069 SURFACE 120 7H: AREAZFB. 3

AREA TOUCHEDS FE:.3s9Hy BURDENS:E10.3}

CONTACT CONTAMINATION=




275 IF(IC.LE-0)GO TO 260
DRIICLI=AVF(IC)
16=1AB(IPs0)
IF{IG.LE<0O) GO TO 260
DR{IG,LIZAVF(IG)
S1z=e55AAS{IP) 2=APC
IF{LS.LE.Q)GO TO 260
DRILS:L)=aVFILS)
IF(DR(LS? L) oLE.U)IGO TO 260
G2z« SHAPS/DRILSe L)
B=S1%52

IF(B.EQ.0.)GC TO 260
S1=S1/7(DRUIC1Y4DRULGe L))
DO 280 J=1lel
1B=1AB(IP, 1)
IF(IB.LE«Q)IGO TO 280
A=gR(1Be1)

DRI, L)ZAVFIR)
IF{A-LE.0. GO TU 280
IF(APA(U) (LE.Cs)GC TO 280
Fesi#araly)

CALL HMS(ICeFoIl)
CALL HCS{I4sIGeIl,3)
Fog2®xaAPA(U) /A

CALL HMS(LS¢F»1I5)
CALL HCS(IB,IS5e15:3)
CALL HCS{IBeISs1IBe2)
CALL HCS(IBeItsIBel)
CALL HAS(IB)
DR{IBr1)=A

Mol

WRITE(LL) MiKRoKSeKToeNe (DSCILYoL=1e4) o IBsNX(IR) e (DR{IBeL)pL=1,31)
e AXRCIBeL) o L=101L) e ArAPA(I) v AAS(IR) s APSPAPCo IP»Je TAB(IP# 6} 2 1C, IP

280 CONTINUE
G0 TO 260
290 IF(DRILL?L) LT, OR(IT,1)ILL=IT
295 CONTINUE
READ (9) LeNoeNLeN2e (IX(J) e d=193)eDSCeXX(1L)
300 IF(L3.LE.0)GO TO 302
L3=L3+530

CALL HES{L3LL)
302 CONTINUE
T=prR{LLeL)

WRITE(60601) KRoKSeRTo(TSK(J) 9 U=107)

601 FORMAT(LI3HLITASK SUMMARY/4H RUN»
o /729Xy LSHTASK START TIME)
CALL HWS(KTS)
WRITE(G,604)

604 FORMAT(29Xe LBHTASK FINISH TIME)
CALL HWS(LL)
WRITE(6,605)

I2:7Hy STAGE'15'6H0 TASKeI4s2X 0 TAGY

605 FORMAT(/36H BURDEN DISTRIBUTIONS AT END OF TAGK//50H BURDENS B8Y Z0

oNE. ANL SURFACE

0O 303 Jziek

JJuz=500+d

CALL RES{JUJeKQ)
303 AR(J)=0,

00 310 I=lenp
IF(IUCIY o EQ.0)GO 1O 310
CALL MASU(IeT)
WRITE(6e602)

ws  ee  em e @B @8 e

10 (DAC(Ted)Y e d=102)

== =/)




602

606

609

607

FORMAT(/5H ZONE:IUe2Xe2A6) -

DO 305 Jziel V ' ‘

JJZB00+J , ‘ -
1I821AB(Ley) ‘
IF(I8LEN)G0 TO 308

IF(DR(IBe1) LE.D.)G0 TO 305

A=pREIB L)

AR(JI=ZARGUI+A

DRUIB, L) =pVYFLIB)

CalLL HCStJJslBeJdel)

DRIBPLIZA

WRITE(HH603)Y JeDRCIBW L)

FORMAT(5X s LEHSURFACE NUMBER» 129 7THe AREA=/F9,3+8He BURDEN)
CALL HWSLIS)

CONT EHUE

CONTINUE

WRITE(6:608)

FORMAT(//501H BURDEN TOTALS BY SURFACE = = = = = = = « = = = « /7)
A=0, '

CaLl HES(B85eK0)

DO 320 Jziel

JI=500+J

Catl HASGJJ)

WRITE(6:606) JeAR{J)

FORMAT(/BH SURFACE»12013He TOTAL AREA=:F9.3¢14H» TOTAL BURDEN)
CALL HWS(JJ) .

Az=pA+AR ()

CALL HCS(505eJJr50501)

CALL HAS{(50%9)

WRITE(6e609)

FORMATI//80H = = = = = =@ = = « = = @ = = « = = = = R /7)
WRITE(GeHOT7) A

FORMAT(//28H TOTALe ALL SURFACES. AREAZF2.3,9Hs BURDEN)
cabl HWS(50%)

JTINT)=KT

AMTINTIZAVF (505)

KYTINTI=AVE(LL)

TF{LYLEDIRETURN

LUzl 44530

CALL HES{L4:508)

DRILYe L)ZA

RETURN

END




30

35
40

45
50

55
60

65
70

75
80

SUBROUTINE HCS{IA,IBsICeK)

HISTOGRAM COMBINING SUBROUTINE -

DIMENSION CA(ll)rCB(ll)OCR(ZL)'ZR(Zl)rﬁR(ll'llivNQ(ll)
COMMON KKoe TKeKReRUN(T) eKSeSTG(TY o KTeTSK(7)eDSC(6) s 1D
oNESAES(B) s TEC(10) s IET(L0) s AEC(L0) p AET(10) pAED(L10) » AEF (100l ) e
sNOsI0OT(20): 100 (2000 L0CL200 s
oNPeDAC(12002) 0 IUCL20) v IAB(L120+6) ¢ AAG(120) »AAS(120) »AAT(120)
oNDeNX(S72) s DR(5T2911) e XR(5T2011) 9KOv
NSPKKT(20) e [RIB) e aAR(B)Y s APA(2) 5
oNTedT(L00) s AMTLLO0) o XVT(L00) s L1eL2rL3¢LUAsKTSsITE
NASNX(IA)

NB=NX(IB)

AZDRIAL)

B=pR(IBe L)

XZXR(1A# L)

YoXR(IBel)

CR{LIZZF(aeBrKI

CM=CR({1)

DREIC,LIZCR(L)

ZRELIZZF(Xe YK}

IF(NA.GT.1)60 TO 50

IF(XeNEsUs3GO TO 30

IF((K=3)%(K=U4) EQ.0)G60 TO 35

IFINB«6T1)60 TO 40O

XR(ICe1I=2R{1)

NX(IC)=1

GO TO 1000

NC=NB

0.45 J=2eNC

- YSXR(IBeJ)

CR(JI=DR{IBrdJ)
ZROJIZZF (XY e K)

60 TO 60

IF(NUBe6T21)G0O TO 90

NC=NA

DO 55 J=2¢NC

X=XR(IAeJ)

CR{JIZDR(IArJ)
ZRUJIZZF X e Y oK)

NXCIC)=NC

IF (ZRINC),GTe2ZR(1))GO TO 70
XR{ICer1)=ZRINC) .
JC=RC

DO 65 J=2eNC

DRCICeJI=CRUJC)

JC=JC=1

XREIC,JIZZROJC)

GO TO 80

AR(ICs1)=ZR(1)

DO 75 J=2sNC

DREICsJIZCRI)

XRIC J)I=ZR(J)

IF(KeLE<%4)GO TO 1000 ‘ ’
ELIMINATION OF DUPLICATE X VALUES FOR K=5
CR({1)=0.

CR{2)=0,

JC=1

ZRELI=XROIC 1)

PO 85 J=2¢NC

A Y=o f i Yare fTA L 1Y




- IF(XRUICoJ) LEXRIICPJ=1))1GO TO 85
o JC=JC+1
- CR{JC)=CRIJ)
- ZREJCIZXRIC e )
. 85 CROJ*+1)I=CRr{J)
" NC=JC
. 60 TO 300
- 90 IF(KeEQeB)GEO TO 200
- JAZO
o JB=0
o JC=¢
v KASNA+L
KBZNB+1
IFINASGENBIGO TO 94
NC=NB
- KC=KB
- 60 TO 100
. 94 NCZNA
KCzKaA
100 JC=JC+1i
) KC=KC=1
- IF(JC.6TKCIGO TO 1ug
- IF (UA+1,GE.KA)GO TO 124
’ JASJASL
o KAZKA=1
b KIz=XR{IAsyA)
K2=XR{(IAoKA)
- IF(JB+1.GEKBIGO TU 120
’ JBzJB+1
KB=KB=1
YizXR{IBrJB)
Y2=XR(IBeKB)
o IFIKEQ2)G0 TO 110
- CLl=ZF (X1eY1sK)
- Z2ZZF (X1sY2eK)
i IF{Z22.GT213G0 TO 1uz
- ZR{JCY=22
T G0 TO 104
T 102 ZR(JCi=Z1
o 104 Z1zZ2F(X2eYL1sK}
” 2222F (K2 %20 K)
- IF(22.GT«21)G60 TU 10e
- ZRIKC)=Z1L
o GO YO Loo
10s ZR(KC)=22
GO To 1060
110 ZRUOJOCIZZF(ALeYLe )
ERIKCISZF LAZ2s Y20 K}
IF(ZROJCI=ZRIKCI V100, 1120112
112 ZREJCIZ 5% (ZRIJCY4HZRIKCY)
110 KC=gC+1
- IFIKC6T.NCIGO TO 118
- JC= g+l
" ZROJCIZZRIKC)
GO TO Lli4
1ie  NCz=uJuC
GO TO 140
120 Y1z 5% {XR{IB,JBI+XR{IB:KB)
. ZROJCIZZF (KL oY Lo K
- ZRIKCIZZF (H2e Y 1o KD
’ GO0 To 1lou




126 X1z 58 (XR(IAPJAI+XR(IAIKA))
IF(JB41.GE.KBIGO TO 128
JBZJB+L
KB=KB=1
Yiz=XR{IBe UR)

Ye=XR{IBeKB)
IF(K.EQ2)G0O TO 130
Z1=ZF (X1leYioK)
ZE2=ZF (X1l Y2oK)
IFt22.6GT7.21)60 TQ 126
ZR{JCI=Z2

ZR(KCI=LZ1

G6C TO 10U

i26 ZR(JCI=Z1
ZRIKCI=Z2
GC YO 100

128 Yi=o5% (XR(IB BRI +XR{IB,KB))
ZRUJCIZZF (XieYiew}
ZRAKCI=EZR (UL
GO TO 100

130 ZRUJCIZZF(X1sY2eK)
LRAKCI=ZF (X1e Y1)

G0 TO 100 '

180 nNX(ICI=NC
IF(NCEQe1)G0 TO 35
IF(K«EQae)GO TO 171
DC 1590 J=1eNC

150 CRUJI=0.

DO 170 JA=Z2,NA

00 170 JBz=2:NB
PzpR{IAeJAI#DR{IE s JB)
XKIsXR(IA» JA=1)
X2=XR{(IAe JA)
YizXR{IBeuB=1)
Ye=XR{IBsJB)

Z1zZF (X1eYLoK)

L2=ZF (X1sY2eK)
IF(22.6T:211G¢C TO 1iby
ZA=Ze

GO TO 155

154 2Za=21

155 21=ZF(X2¢Y1sK)
22=2F (X2e¥Y20K)
IF(22.6T.23)G0 TO 158
ZB=21
60 7O 160

158 Zb=2e2

160 DO 170 JEC=2eNC
IF(ZRUJCY LESZAIGO TO 170
IF(2R{JC) «GE.2B)GO TO 166
CRUJCISCROJCI+Pa(ZRIUCI=ZA)/(2B=ZA)
G0 TO 170

lees CROJLCISCRUJC) +p

170 CONTIKUE
G0 10 300

171 KC=1
DO 172 JCz2eNC
IF(ZROJCT (GTZRINCII ZREJCY =2 (MY
IF(ZRIKC) o B ZR(UCTIGO TO 172
KC=KC+1
ZRIKCI=ZR(JC)




172

175

176
i78

160

162

lay

186

188
190

194y

200

CONTINUE

NC=KC

IF(NC.GT.1)60 TO 173

NX{IC)Zd

AR(ICeIIZZROL)

60 TO 1000

0O 174 JAz=2:NA
CA(JAISDR{IAsJA)

DO 180 JC=2sNC

21=2R{JC=1)

£2=ZR(JC)

DO 175 JAz=1oNA

GR{OJA JCI =0,

DO 178 JBz=2yNB

YizXR(IBeJB=1)

YZ=XR{IBeuB)
KA=ZF(Z2LisY1lel)4,0001

HA=ZF (Z21sYLlo 1)

RRz=ZF(Z2eY20 1)

DO 178 JAZZ2rNA
IF(AXR{IAPJA) s LECXA)IGO TO 178
IF(XRUIAPJA) s GEXB)GO TO 176
QR{JAJCI ZAR(UAJCHADRUIB e JB) 2 (XR{TIA: JAY=XA)}/ (XB=XA)
GO TO 178 ' ‘
AR{JAr JCIZQRIUAPJCI+DR(IBYJB)
CONTINUE

KAZNA

U0 180 JA=Z2sNA
QR(KAPJCIZQR(KA P JCI=gR(KA=1 o JC)
KASKA=L

CONTINUE

DO 190 JAaz2eNC

KC=0

QRY=.0001%

DO 182 JC=2e¢NC
IF(GRIJAP JC) s LESQRXIGO TO 182
KC=JC

NQ{JAI=KC

QARYX=ER (JAe JCI

CONTINUE

00 184 JC=2sNC
QREJAPJCIZQAR(JA P JCI 7QRX
CACJAI=CACJA) /GRE

DO 1688 J=29NA

IF(JeEQaJAYGO TQ 188
QA=GR{JPKC)

DO 186 JC=2eNC
GRI{JeJCI=ZGR U JCI=QXRGR(JA JC)
CONTINUE

CALJISCALY) =QA2RCA(JA)
CONTINUE

CONTINUE

DG 192 JA=Z2e¢NC

KC=NG(JA)

CRIKCI=CA{JA)

CRILIZ0.

00 1948 JAz2eiC

IF(CRIJAT JLT01CRJAYZO,
CROJAISCROJAIHCRUJA=L)

60 TO 3064 -
JAZ L ‘ '




205
210

215
220

225

230

235

240

245
250
255
260
2@5
270

275

280
290

JBEL

JC=O

KAZ0

KBz0

\uA(-&l"‘Q!

cet1)=0,

NMZNA

IF{NMeLT s NBINMENDB
IF(XRUIAvJAI=XR{IBsJB)I210/,2350255
IFIKA.GT.0)GO TO 260
IFIXRILAPJA) LT XRUIBP1))IGO TO 225
DB=CuldB=11+(CB{UBI=CB(JB=1) )% (XR(IArJA)=XR(IRe JB=1))/
o (XRULBrJB)=XR(IBrJB=1))
60 TO 220

pB=CB(NB)

JCTUC+]

CROJCI=CA(JAY*DB
ZROJCYZXROIARUA)
IFLJAGE.NAIGO TO 230
JAZJA+L
CA(JA)ZCA(JA=L)H+DRITIARIA)
G0 Tu 205

IF(KBeGT+0)GO TO 280

KA=1 ‘

GO T0:-205%

JCz=Jul+l

CREJCY=CA(JAY %CB(UB)
ZRUJCIZXR(IARJA)
IF{JASGE«NA)GO TO 245
JAZJA+L
CA(JA)=CA(JA=1)+OR(IAsJA)
IF(JB.GE.NB)GO TO 250
JBZJBFL
Ca(JB)=CB(JB=1L)+DRUIBrJB)
G0 TO 205

IF(KBeGTs0)GO TO 280

KA=1

G0 Tu 2440

IF(KAGT0)60 TO 280

KB=1

G0 TU 205

IF(KB«GT-0)60 TO 215
IF(XRIIBeJB) o LT« XR(IAL))IGO TO 270
DAZCA(JA= 1)+(CA(dA)«CA(dA*1))*(XR(IB:JB)-XR(IA'JA-l))/
e IXR{IAsJA)=XR{TArJA=1))
G0 TO 265

DA=CA(NA) .

JC=JCH1

CRUJCI=CB (JBI%DA
ZREJC)=XR{IBeJB)
IF(JB«GENBIGC TO 275
JBzZJE+HL
CB(JB)=CB(JB=1)+DR{IBrJB)
60 TO 205

IF{(KAGT 0G0 TO 280

K=l

GO TU 205

HC=JC :
IF(NupL&eNM)GO YO0 300
D=1,

NN

A32




294
296

298
300
302
308

310

NC=NC=1
DO 294 J=2¢NC

0S=CRIU=1)+ (CR(J+L)=CR(J=1) )% (ZR(J) =ZR (U~ 1))/(ZR(J+1)-ZR¢J=1))

e =CRI{J)} ) %2
IF(0S.6GE.DJIGO TO 294
oJ=Ds

Jd=d

IF{DJ.LT«,0001)G60 TO 296
CONTINUE

00 298 J=JJeNC
CR{JIZCRJ+L)
ZR{IJIZZIR U+ L)

GO TOo 290

F21e/CR(NC)

DO 302 J=29NC
CR{JIZF&CR(U)
XROICe1)=2R(1L)

DO 310 J=2e¢NC

OR{ICe JISCRUJI=CR(J=1)
KRUIC, JI=2ZR(J)
NACICYENC

1600 DROIC,1)=AVFIC)

IF(KeEQeB) RETURN
IF(ORUICeL1}eEQele) RETURN
FECM/DRUICY 1)

CALL HMS(IC»FeIC)

RETURN

END




¢

9

10

15
19
20

30

31
52

33

35

40

SUBROUTINE HAS(N) ~

HISTOGRAM ADJUSTING SUBROUTINE
COMMON KKo IKeKRIRUNCT) o KSoSTGITI oKToTSK(7)9DSCT6) ¢ ID :
oNEeAES(4)  IEC(L10) » IET(10) yAEC(10) s AET(10) »AED(10) P AEF(100L) s
oNOsIOT(20)10Q(20) 2 10C(20),
QNPODAC(12092)'IU(120)vIAB(lZO-G)oAAG(lZO)9AAS(120)vAAT(lZO)v
oNDeNX(B72) e URIST2511) e XR(BT72911) e KOs
eNSIKKT(20) s IR(S) s AR{(4) s APA(2) s
eNToJT(LO0) e xMI(L00) o XVT(100) o L1vL2oL3oLUKTSeITE
DIMENSION C(L1)D(11)e2(1Y)

MNX (N)

IF(MaEQe1) RETURN

IF(ID.LE-0} RETURN

IF(NXCID) i 0) RETURN

AVER=AVF (N)

MD=nNX(ID)

IF(MD.6T.1) GO TO S

YR(Ne 1)ZAVER

NX(NI=L

RETURN

C{LI=0,

plii=u.

ZMDI=XR e M)

PO 10 1=2sM

CLIN=CI=L)+DR(Ns 1)

IF(CIM) sEQels) GO TO 19

IF(CIM) eEQeDe ) RETURN

DO 15 Iz=2+M

cliy=Cc(rhsCcim

0o 20 I=2,MU

DD =0E=1)+DR{IDCI)

IF(D{MD) sEQele) GO TO 27

IF(D(MD) «EQ.0.) RETURN

DO 25 I=2,MD

DRUID, DI=DRUID 11 /D(MD}
D(DY=p L) /D(MD)

IF(D{MD=1) eNEoLls) GO TO 30

MD=MD=1

NXCID) =MD

GO TO 27

i=2

J=2

DRINvI)=DR(ID, 1)

IF(ClJ)eLE-ULI)) GO TO 33

ZUDISXRINs J=1)4(D(I)=ClU=1) ) (XR(NrU)=XR{NsJ=1))/7(C{U)=C(U=1)})
i=141

G0 TC 31

JoJEL

IF(JeLEoM) GO TO 32

DO 3% I=2,MD

XRINe 1I=2(1)

NX (N) =MD

AVRZAVEF (N}

IF{AVREGe0o) RETURN

FZAVER/AVR

O 40 I=1i,M

ERINPIIZXRINe L) &F

RETURN '

END

£ 54




10

A
SUBROUTINE HES(Js»K)

HISTOGRAM EQUATING SUBROUTINE

SET J=Ke

COMMON KKeIKeKReRUN(T)Y s KSeSTG(T) o KTe TSK(T7) e DSC(6) 6 IDs
eNEPAES(U) p IEC(LO) v IET(L0) s AEC(L10) s AET(L0) yAED(LO0) s AEF (1004 ) ¢
oNOp IOT(20) o LOW(20) 0 ICC(20)

oNPeDAC(22002) pTU(120) e IAB(120:6) e AAG(120) sAAS(120) 9 AAT(120)
oNDeNX(ST2) e DR(572:L1L) o XR(572¢11)oKOo
oNSeKKT(20)r IR(BY s AR(B) s APA(2) ¢

eWNToJTCLUOY s AMTLLUDY o XVTLI00) sl il 2oL 3oL UsKTSeITE

MENXIK)

NX{JI=M

DO 10 I=i.¥

DR{Je II=DRIKe 1)

XR{Je I)=XR(Kp 1)

RETURN

END

5




10

20

SUBROUTINE HMS(IA.CoslIC)

HISTOGRAM MULTIPLYING SUBROUTINE

HISTOGRAM IC EQUALS IA MULTIPLIED BY CONSTANT C

COMMON KKp IKeKReRUN(T) o KSoSTG(7) o KT TSK(T7) eDSC(6) s IDe
.NE:A&S(Q)'ILC(lO)oIET(lO)oAEC(lO)rAET(lO)oAED(lO)aAEF(lOvu)v
oNOe JOT(20)0100(20)910C(20)»

ASH

eNPeDAC(12002) ¢ JU(L20) v IAB(120+6)vAAG(120) sAAS(120)»AAT(120)

oNDaNX(BT2I0DR(572011) o XRIS5T2011)2KOo
sNSeKKT(20) 2 IRIB) r AR(U) p APA(2) s
oNTeJT(100) o XMT(100) e XVT(L00) oL 1o L2oL3vLU»KTSy»ITE
IF(CeEQ.0.)GO TO 20

M=NX{(IA)

NXCIC)I=M

DO 10 J=ieM

PR{ICyJIZDR(TAasJ)
XR(ICsJIZXR(IAJ) %C
DR(IC,1)=DR(L1A»1)%C

RETURN

NX(IC)=1

DRIICP1)Z=0,

XR{ICe1)=0,

RETURN

END




SUBROUTINE HWS(1)

¢ HISTOGRAM WRITING ROUTINE A
¢ VERSION 16 JULYs1969 - 3y

600
601
602
609
100
603

COMMON KKDIK.KRORUN(?)vKSvSTG(?)oKToTSK(7)'DSC(G)DIDv :
eNEsAES(G) p IEC(LI0) yIETI(L0) v AECILO) AET(10) s AED(L0) s AEF (100 4) -
oNOo IOT(203p100(203¢I0C(20) ’ :
oNPeDAC(12002) » JU(L20) o IAB(120,6)»AAG(120) s AAS(L20) s AAT(120) 5
oNDeNX(S5T72) e DR(ST2511) 9 XR(ST72011) sKOos
sNSoKKT(20) s IR(B) s AR(L) p APAL(2) o
eNTedT(XOU)vXMT(lOO)oXVT(lOO)leoLZvLBvLQvKTSoITE

MENX(T)

IF(MeLEsl) 60 TO 100

D=aVF(I)

WRITE(G6¢600) U

FORMAT(1H+o46X s 13HMEAN VALUE = 7E12,5)

dRITE(6,601) (DR(IoJ)pJ=2,M)

FORMAT(15H PROBABILITY =Z¢5X%X»10F10.5)

WRITE(6:602) (XR(IeJd)sd=1sM)

FORMAT(10H RANGE = ¢11€10.2)

WRITE(6¢609)

FORMAT (/)

RETURN

WRITE(6+603) XR{Ie1)

FORMAT(LIH4 e BEXe2HE ¢E1265/7)

RETURN

END




[eXe N el

L

SUBROUTINE MAS(LeT)

MICROBIAL ACCRETION SUBROUTINE - -

1 1§ THE PARY AFFECTEDs T THE TIME OF UPDATE -
COMMON KKe IKeKReRUNCT) e KSeSTG(T) o KTe TSK(T7) e LSC(E) o ID
ahEeALC(Q)oIEC(lﬂ)cI&T(lU)vAEC(lO)aAET(lO)rAED(lU)oAEF(lOPQ)e
sHNOPIOT(20) 2 I0G(20)5I0C(20)
oNP'DAC(IKUOZ)'IU(IZU)'IAB(12096)DAAG(120)'AAS(IZO)'AAT(leﬁ)v
oNDeNX(572) s UR(S5T72sL1) o XR(S572+ L1)sKOo
SNOeKKT(20) e IR(S) s ARG APAL(2)
-NT!JT(IOU)0XMT(100)oXVT(lUO)0L1'L2vL39LQvKTSvITE
OT=T=AAT(I)

IF(DTLE -G« JRETURN

AARTLID =T

IESIAB(L:5)

IF(IE.LEDIRETURN

IC=YECIE)

I1conND+l

p2=pno+e

I3=MD4+3

CoAAG(I)SAEC(IEY/DRIC, 1D

O 40 J=li.b

IFCIABlIsJ) eEQeGIGO TO ug

IFCAEF(IE o J) eEQe 0360 TG 40

iB=iag(i.J)

A=DRUIBe 1)

FCHAEF(IE e J) %A

CALL AMS(ICeFeIl)

DROILeLI=AVF(LIL)

VEAETUIE ) #AES (J)

FZEXP(=DT/V)

CALL HMS(IBeFsI2)

DRI 1IZAVF(IZ)

Faysk{(l.=F}

CALL HMS{IieFel3)

CALL BCS({I2:13:1IB,1)

DR{IBeLIZA

CONTLNUE

RETURIy

END




C

10

20

FUNCTION AVF(1)

AVERAGE VALUE FUNCTION

COMMON KK:IK:KRVRUN(?)oKSvSTG(7)vKT0T5K(7)OUSC(G)DIDV
oNEFAESIU) p IECILO) s TET(LO0) b AEC (L0 s AET (L0 s AED(LI0Y s AEF (1008 ) s
eNOsIOT(20) 0 10Q(20)10C(20),

eNPeDAC(12002) 9 IULL20) s IAB(120s6) v AAG(L20) s AAS(120) s AAT(120)
eNDeNK(ST2) s UR(5T2e 11} o XR(ST2013171 KOs

NS KKT(20) s IR(S) r ARG e APA(2)

eWNToJdT(I00) e XMT(I00) s XVTLL00) s L1 2oL 32LUKTSeITE

M=NXCL)

IF{MeGTo1l) GO TO 10

AVF=XR(Iel)

RETURRN

AVF=0.

DO 20 J=2M

AVFSAVFAOR (T v JIRIXR(T o d=1)4XR(Ir L))

AVFZ « 52AVF

RETURN

END




le2a el

i0

20

XY

50

FUNCTION ZF(XeYeK)

Z FUNCTION OF X AND Y

K DETERMINES THE OPERATION + = % /,
GO TO (10¢20030080:50)¢K
ZF=X+Y

RETURN

EFzX=Y

RETURN

ZF=X#Y

RETURN

EF=X/Y

RETURN

2F=X

IF(YeGToX)EZF=Y

RETURN

END

Ad D




C

SUBROUTINE UPS '
DETAILED PRINTOQUT SUBROUTINE (READS FROM TAPELL)

COMMON/X/M'MRvMG'MT'MSvDSC(4)rN'NXvDR(ll)vXR(li)oP(S):NP(S) .

REWIND 11

READ(LL) MeMRMGeMToMSs(DSCIUYsd=1s8) eNeNXe (DR{JY U111 ),
s {XR(Y o= o L 1) o (P (U)o d=ie8Y e (NP{U) ¢ =10 8) :
WRITE(0e601) MR (DRIJI e J=1e7)

A4

601 FORMAT(3S5HIMICROBIAL BURDEN DETAILED PRINTOUT/U4H RUNsI2:2XeTA6//)

READ(5:500) KeNSoNToNSTeNS2eNT2NST2
500 FORMAT(715)

K=0 CALLS EXIT
K=i PRINTS STAGE NS»TASK NT (SUBTASK NST) ‘
KzZ2 PRINTS FROM NSeNT« (NST) TO NS2eNT2, (NST2) -

10 READCLL) MeMReMGeMT oSy (DSCUU) pd=1od) e NeNXe (DR{JI s Jd=is11) 0
e AXRIU) e =113 ) s (PUJYpd=1sB) o (WPUUJ) pd=165)
IF{M.LE.O) CALL EXIT

11 IF(HMG.NE-NS) GO TO 10
IF(MT.NENT) 60 TO 10 '
IFCINSToG6To0) s ANDo (INST.NEMS)) GO TO 10
IF(KeEBe 2) GO TO 20

15 CALL PLS '
REAOCLL) MoMRoMGeMToMSo (DSC{U) e J=1ol) sNeNXe (DR(J) pd=1s11) ¢
s {XREJI v L1 o (P (Ul pd=2eS) e (nP LU pd=1e5)
IF(MeLE-O) CALL EXIT
IF(ME.NENS) 60 TO 100
IF{MTNENT) GO T0O 100
IFCINST6T.0) e AND INSTeNEMS)) GO TO 10C
GO TO 18

20 NS=NSe
NT=NTZ
NST=NGT2

25 CALL PLS
READCLL) MeviReMOeMToMSo (DSC(U) ed=1ol) s NeNXes (DREJY e d=1911) s
s ARG pu=Lo R1) o (P LUl pdzLes) s (NPLU) 0 Jz=199)
IF(MLE-O) CALL EXLY
IFIMGNENS) GO TO 2%
IFI(MT.NENTY G0 TO 25
IF((NST.GT@O)oANUo(NSToNE.MS)) GO TO 25

100 READ(5¢500) KoeNSeNTeNSTeNS2eNT2eNST2
IF(KLE-0) CALL LXIT
60 T0O 11
END




¢

A4

SUBROUTINE PLS
PARAMETER LABELING SUBROUTINE
COMMON/XIM-MR.MG'MT.MS.DSC(u).NoNX.bR(ll).Xthl).PtS).NP(S)

600 FORMAT(//40Xs3HRUN? 120 THe STAGE*I3e6Hr TASKe I4e9Hs SUBTASK» I13s2X0

e HAG)
GO TO(1s2e3+4550697eB09) e M
i WRITE(G6:601) MRe(DREU) » U= 107)vMGo(DR(d)od“Bvll)v(XR(d)vd i¢3)

601 FORMAT(35HIMICROBIAL BURDEN DETAILED PRINTOUT/Z4H RUNeI2¢2Xe 7406/

o 6H STAGE01392X97A6//)
RETURN

2 WRITE(66600) MRvMGvMT'MSv(DSC(d)od 1.4)
WRITE(60602) NP(L)enNp(2)

602 FORMAT(3lH+t===a START OF NEW SUBTASK —=w==y/23H PREREQUISITE SUBTASK

o S=s Il IHv TU o 52X LOHSTART TIME)
CALL HPS
RETURHN
3 WRITE(6:,600) MRoMGeMTrMSe (DSC(J) ru=1rl)
WRITE(6:603) NPIL)eNP(2)eP({L1)Y s NP(3)eP(3) NPy} eP(U)

603 FORMAT (20H+PART BURDEN AFTER FALLOUT/SH PART»I4s7He SURF .5 12,

o THe AREAZ)F7:2¢7He OPERervI3s1Hs¢F6.2s6H HOURS,
s d0He ENVIRONG e I3plHo eFB.0,5H MEN.s 10X 6HBURDEN)
CALL HPS
RETURN

b WRITE(6:600) MReMEGeMToMSe (DSC(UTed=1o8t)
WHRITE(G:6048) NP(UL)oNP(2)e (P(U)Yedz=165)

004 FORMAT (26H+PART BURUEN AFTER CONTACT/SH PART»I4s7Hs SURF.s 12,
o THe AREAZ)F72910Hs CONTACT=sF5:3s5Hr S1I=sFS5. 3¢5 S2Z9F5.30
o THy TOOL=oFT7o1le 7XeOHBURDEN)

CALL HPS
RETURN

5 WRITE(6+600) MRoMGrMTeMSe (0SCIU) e d=104)
CALL HPS
RETURN

6 WRITE(G:600) MReMCeMTeMSe (DSC(JU)pU=1s4)
RETURN

7 WRITL(6¢600) MReMGeMToMSe (DSC(U) s J=L0l)
RETURN

8 WRITE(G:600) MReMGIMToMS» (DSC(J) s J=1r8)
WRITE(60608) NPIL) v (PUU) e J=354) e NP(2)oPLL)eP(2) o NP (H)

608 FORMAT(20H+PART BURDEN AFTER UPDATE/SH PARTeI4e2Xs2A6¢ THe SURF .
el207He AREAZ¢FTo2¢THs TIME=»FB.3¢10Hs EMVIRON.+ I35 14Xs 6HBURDEN)

CALL HPS
RETURN

9 WRITE(6e600) MRoMGeMTeMSe (DSC(JY s =1 lt)
WRITE(6,609) NPUL)NPI2)eP{1) e NP(3)P(B)p(5)

609 FORMAT (34H+PART oURDEN AFTER DECONTAMINATION/SH PART I8¢ 7Hs SURFo s
eI2¢THe AREA=eFTe2v7THy OPER.¢I30iHr rFHe2025H HOURSy FRACTION REMOVE
= eFBo 308X e GHBURDEN)

CALL HPS
RETURN
END
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SUBROUTINE HPS ‘
¢ HISTOGRAM WRITING ROUTINE
COMMON/X/MoMRoMGeMT o MSoDSCTB) o NeNXeDRILL) o XR(L1) o P(5) s NP (B)
IF(NX.LEe«l) GO TO 100
D=0,
DO 20 J=2¢NX
20 DD+ 5%DR(JIH(XR (Y=L +XUR{J))
WRITE(6:600) D
600 FORMAT (1H+¢94Xs i3HMEAN VALUE = ¢E12.5)
WRITE(6:601) (DRUJI s JZZeNX)
601 FORMAT(L5H PROBABILITY =:54¢10F10.5)
WRITE(6.602) (XR(J)?QZLONX)
602 FORMAT(10H RANGE = ,11E10.2)
RETURN
100 WRITE(6.,603) XR(1)
603 FORMATUIH+ e QUuXe2HE s£12.5)
RETURN
END
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