LA-5138

CIC-14 REPO
Co w REPRODGGTIGH"

COPY

DIRECT: A Neutron-Transport Cross-Section

and Trial-Solution Data Retrieval System

i

|

i

i

o+

los alamos
scientific laboratory

of the University of California
LOS ALAMOS, NEW MEXICO 87544

UNITED STATES
ATOMIC ENERGY COMMISSION
CONTRACT W-7405-ENG. 36



This report was prepared as an account of work sponsored by the United
States Government. Neither the United States nor the United States Atomic
Energy Commission, nor any of their employees, nor any of their contrac-
tors, subcontractors, or their employees, makes any warranty, express or im-
plied, or assumes any lega! liability or responsibility for the accuracy, com-
pleteness or usefuiness of any information, apparatus, product or process dis-
closed, or represents that its use would not infringe privately owned rights.

Printed in the United States of America. Available from
National Technical Information Service
U. S. Department of Commerce
5285 Port Royal Road
Springfield, Virginia 22151
Price: Printed Copy $3.00; Microfiche $0.95




/ LA-5138
UC-32
ISSUED: February 1973

+
[}

los alamos
scientific laboratory

of the University of California
LOS ALAMOS, NEW MEXICO 87544

DIRECT: A Neutron-Transport Cross-Section
and Trial-Solution Data Retrieval System

by

T , 7 K. L. Walters
' ~ R. E. Alcouffe

9 = (V) .
: Work supported by the U.S. AEC Division of Reactor Development and Technology.



ABOUT THIS REPORT
This official electronic version was created by scanning the best available paper or microfiche copy of the 
original report at a 300 dpi resolution.  Original 
color illustrations appear as black and white images.

For additional information or comments, contact: 
Library Without Walls Project 
Los Alamos National Laboratory Research Library
Los Alamos, NM 87544 
Phone: (505)667-4448 
E-mail: lwwp@lanl.gov



DIRECT: A NEUTRON-TRANSPORT CROSS-SECTION AND TRIAL-SOLUTION DATA RETRIEVAL SYSTEM

by

K. L. Walters and R, E. Alcouffe

ABSTRACT

The generalized diffusion method for studying transport
of particles in & multidimensional system requires extensive
cross-section and trial-solution data. Through the use of
numerous computer filesets, DIRECT supplies the needed data
bage, provides software protection for both itself and the
data, and eliminates cross-section and trial-solution data
tapes. Additional software protection is provided through
extensive FPRTRAN STYP statements and through fileset
manipulation via the control card deck. The master data
base can be updated easily through & variety of input
options, but only the number and location of individual data
sets can be changed. No alterations of any kind are
performed on the data sets.

I. INTRODUCTION

When using the generalized diffusion equation
method (GDE)1 to study the transport of particles
in a multidimensional system, it is convenient to
have & library of multigroup cross sections plus a
library of one-dimensionel trial solutions consist-
ing of the fluxes and currents. For complex sys-
tems, these data are extensive, so there is need for
a method for cataloguing and updating them, as well
as for a date directory to help the user select the
To this
end, the program DIRECT has been written to store

proper cross sections and trial solutions.

and update the required dete and associated direc-
tories on both the CDC 6600 and T600 computers.
DIRECT allows for diskfile storage and manip-
ulation of large blocks of cross=section and trial-
solution data. Requiring less than 1 minute of
central processor time and 61,000 octal words of
storage, DIRECT manipulates' the master fileset
STPRE which can then be used in place .of cross-—
section and trial-solution magnetic tapes normelly
used by the GDE method.

are performed on the data sets; only their number

wo alterations of any kind

and position can be changed.

II. DISK STORAGE

DIRECT uses several filesets stored on disks
to perform the necessary manipulations. Their pur-
pose and construction are as follows.

A. PSTPRE. Fileset PSTYRE contains the com~
puter code in UPDATE format,2 complete with a
slightly altered version of the LASL routine CR¢S76.3
The alteration consists of a dummy variable instead
of the normal numerical reference to the physicel-
This allows the code to convert
the disk-stored equivalent to CDC 7600 tape or tapes

record unit size.

without becoming confused by the numerical reference
to the meagnetic tape physicel-record size normally
found in CR@#ST6. The need for this conversion will
be discussed in deteil later.

B. STPRE. Fileset ST¢RE contains the cross-
section and triasl-solution data sets along with the
associated directories on which PST@RE operates in
the following order: (1) cross-section directory,
(2) cross-section data, (3) trial-solution directory, .
and (4) trial-solution data. Each of these blocks
is followed by a filemark to facilitate file manip-
wlation. Because the directories are built from

data blocks (2) and (4), ST@RE can be comnstructed



from empty files for blocks (1) and (3), and the
first program execution for each major option (see
Section V, A.1) will generate the appropriate direc-
tory. The exasct nature of the manipulations for the
cross~-section and trial-solution data sets differs;
therefore, two sets of control cerds are required,
depending on which kind of date is being handled.
(Most file menipulation is handled externally by the
use of appropriate control cards.)

Directories are constructed by extracting title
portions from the respective date blocks. Cross-
section data are read, and the title portion is then
copied to both the new directory, tape 7, and the
new data block, tape 6. Cross-section data blocks
are copied to tape 6. Each cross-section portion
consists of two records, one single card title and
one large cross-section date record. Triasl-solution
data also use this scheme, with titles being tran-
scribed to both tape 3, the directory, and tape 5,
the data set.
ing in order (1) a single card title, (2) flux data,
and (3) current data, are used.

C. WHYNPT. Fileset WHYNST contains the disk-

file equivalent of one or more CDC T600 trial-

Here, however, three records, contain-

solution magnetic tapes generated by the GDE code.
This is done for several reasons. First, because
the tape or tepes must be mounted once anyway, this
eliminates any future mountings and can be done by
a short, simple, tape-copying job (see Appendix A).
S8econd, because the diskfile equivalent of the tape
is readily available, one can make a preliminary
run with DIRECT as & test and verification without
meking the changes permanent on ST@RE. This allows
one to inspect the changes requested and to double
check thet the actual changes requested were those
desired, an option that is particularly useful to
the new user. Finally, because the code was orig-
inally intended primarily for a CDC 6600, where it
now resides, allowence had to be made for the T600
data tapes.

D. GLITCH.
section data sets from which data are to be added or
transferred to STPRE. GLITCH serves the same basic
function for cross-section data that WHYN@T does for

trial-solution information.

Fileset GLITCH contains the cross-

Actual fileset construction, both of binary
filesets like STYRE and GLITCH, and UPDATE filesets
like PSTPRE, depends on the computer system being

used. In the specific case of the LASL filesets
mentioned, details can be obtained from the LASL
Programmer's Information Manuels. The method for
constructing WHYN@T is shown in Appendix A.

Note that DIRECT tries to guard the master file-
set STPRE against operator error. This was briefly
alluded to in the discussion of the data filesets
WHYN@T and GLITCH and will be expanded now.

III. SOFTWARE PROTECTION

Two forms of disk-file software protection are
The first is the use of
temporary filesets to handle all intermediate proc-

provided to aid the user.

essing, as mentioned previously. Thus, by removing
one of the control cards, as pointed out in the
appendixes, one makes all required changes without
effecting any permanent chenges in the disk filesets.
Though this increases the complexity of the control
card deck, it guards against undesirable changes and
is strongly recommended for all but the continuous
user,

The second form of software protection is pro-
vided through extensive use of octal stops to cease
program execution when an error is detected. (Octal
numbers are used on FPRTRAN STYP statements on CDC
6600 and T600 computers.) Because proper fileset
positioning is eritical, 63 octel ST@PP statements
are provided to block execution of paths known not
to conform to expected execution routes. These
stopgs are used to indicete several possible errors,
such a8 trying to overstore a dimensioned veriable,
improperly leaving a D@ loop, and encountering an
end of file mark in a read where none wes expected.
The approximate location of all stops is indicated
in the comment part of the code (see Appendix E),
along with some indication of the potential trouble.
If, for instance, one encounters a ST¢P 15, he can
easily determine that the location is in the subsec-
tion of the subroutine CR@SS following the title
CAUSING DATA SET DELETI¢N. With this technique and
the use of the temporary filesets, the code attempts
to guard its disk filesets from demsge.

IV. CONTROL CARDS

Execution of DIRECT to alter the cross-section
data sets or the trial-solution data blocks involves
fundementally different operations, as indiceted

earlier. Therefore, two different sets of control



cards are required.
filesets involved has already been discussed. The

The significance of the master

comments added to the individual control cards il-
lustrate their purpose (see Appendixes B and C). In
addition, & brief discussion follows.

In updating a cross-section data set, numerous
temporary filesets are used to protect the master
filesets. In addition to filesets 8 and 11 used by
the code software directly, six others, Nos. 6, 7,
9, 10, 12, end 30, are referenced in the control
card deck. Their use is as follows.

Temporary filesets 6 and 7 are produced during
program execution, and contain the new cross-section
Fileset 10 is
a composite of 6 and 7 in final format, and is as-
sembled totally through the control card deck from
Tape 12 is simply the
working copy of GLITCH, and tape 30 is a dummy file

data set and directory, respectively.

the various other files.

used for proper positioning of the other filesets.
Tepe 30 deserves special consideration. As
can be seen from the example in Appendix B, its
first real use is to position ST@RE past the old
This
allows DIRECT to comstruct the new cross-section
Thus if a mistake wes
made in the old directory it will not be saved in

cross-section directory before execution.

directory from the new data.

the new version.

The trial-solution update procedure uses tem-

porary filesets 3, 5, 9, 10, 30, and 40. Three and
five, produced by the code, contain the trial-
Ten and thirty
serve as before, and forty is the temporary copy of
WHYN@T.

Two other data files, $UTPUT and tape 9, are of

interest.

solution directory and data set.

Tape 9 is best explained after discussion
@UTPUT contains a partial
indication of Job progress followed by a copy of

of the Input Parameters.

the various directories and the contents of tape 9.
If printing is done at a remote terminal, this
allows examination of the initial portion to ensure
proper code execution, with the bulk of the print-
ing then being diverted to the central printers.

V. INPUT PARAMETERS

Because two basicelly different operations are
being performed on STPRE, the exact nature of the
input parameters depends on what options are being

executed, as well as whether cross-section or

trial-solution informetion is being manipulated.
The input parameters are discussed in the next four
subsections; those in the first are common to any
execution.

A. Tnput Cerds Common to All Decks. The first
three sets of cards specify (1) which major part of
the code is being executed, (2) a job title, and
(3) the ISKIP (I) and IPPTIPN (I) parameters needed.

l. Card 1, FORMAT 15.

A number of 1 or less

causes execution of the trial-solution data manip-
ulator. Any value equal to or greater than 2 causes
manipulation of cross-section data.

2. Card 2, FPRMAT 8A10. Title desired.
ed at the beginning of the output file.

3. Seguence of cards 3, 4, ..., FPRMAT (1x,
I, 15, 2X, I3). ISKIP (I), IGPTI@N (I), and TAPEN®

parameters. ISKIP is the sequence number of the

Print-

cross—-section or trial-solution entry to be altered.
Entries must occur in increasing number to avoid a
STEP 4. IPPTIPN values indicate which of the four
possible changes is to occur at the corresponding
ISKIP number. (CAUTI¢N: T@PTIGN = 4 will mismatch
directory entries and data unless used correctly.
This is primary reason for making preliminary check-
out runs.) Reading is terminated when both ISKIP
and IPPTIPN are blank. On this card, TAPENg is
entered. For cross-section manipulations using data
obtained from GLITCH, as well as any trial-solution
execution, TAPEN® must be set equal to 12. Only
when cross-section changes are desired and all the
necessary information is in the input stack should
TAPEN® be set equal to 2.

Four basic operations can be performed on data
fileset STPRE as specified by input parameters
ISKIP (I) and I¢PTIPN (I). The significance of the
allowable IPPTI@N values is as indicated below, with
any other value resulting in an octal stop.

ISKIP (I) specifies the sequential position of
the information contained in fileset STPRE, either
cross-section or trial-solution data, to be changed.
IPPTIPN (I) indicates which type of change is desired
at the corresponding ISKIP (I) value. Up to 49
ISKIP/I@PTIPN pairs can be specified sequentially
(see Appendix B) using essentially a 1X, Ik, IS
format.

Data set deletions-at a specific ISKIP (I) value
are obtained by setting IGPTIPN (I) = 1. The sub-
routine section entitled CAUSING DATA SET DELETION




removes data by positioning ST@RE past indicated

gets without transeription to any of the important
temporary filesets. (Filesets 3, 5, T, and 6 contain
trial-solution and cross-section directories and
data blocks to be saved.)

Title changes at a specific ISKIP (I) value are
obtained by setting IPPTIPN (I) = 2.
section entitled CAUSING TITLE CHANGE positions
STPRE past the title to be dropped and matches the
new title to the old data set.

The subroutine

New cross-section titles can be supplied from
physical tapes by setting TAPEN@ = 12 and specifying
through the RECORD (I) parameter the new title's
sequential position in the physical tape. Alter-
natively, for cross-section titles from cards,
TAPENY is set equal to 2 and the title card (sin-
gular) is put in the appropriate position in the
input deck.
from cards with TAPENg = 12.
shown in Appendixes B, C, and D.

Data set replacements at a specific ISKIP (1)
value are obtained by setting IFPTIPN (I) = 3. The
subroutine section entitled CAUSING DATA SET REPLACE-
MENT simply positions ST@RE past the information to
be dropped and inserts the new title and data at

Trial-solution titles must be supplied

Detailed examples are

this pogition. A new cross-section title and data
can be supplied from the input deck by setting
TAPEN® = 2 and appropriately positioning the new
date in the input stream (see Appendix D). Either
type of input data can be supplied from physical
tapes by specifying through the RECORD (I) parameter
the desired data's sequential position on the tape
and setting TAPEN$ = 12 (see Appendixes B and C).
Addition of new data sets at a specific
ISKIP (I) value is obtained by setting IGPTIGN (I)
= 4. The subroutine section entitled CAUSING ADDI-
TION OF DATA SET AT THE END OF THE OLD DIRECTORY
simply transmits the new data to the next position
(CAUTI@N: I@PTIGN = L
will mismatch directory entries and date unless

in the temporary fileset.
used correctly. As the resulting error is not imme-
diately obvious, one should make a preliminary
checkout first.)
exactly like those Jjust discussed.

B. Cross-Section Interaction with Input File.
If all changes to be made on STYRE are from data

Data additions here are done

contained in the program data deck, the sequence of

informetion required after TAPENP is specified is

that implied in the changes requested. Consider,
for example, ISKIP (I) = 1, 10, 15, and 24 with
corresponding IGPTIPN (I) = 1, 2, 3, 4 (Appendix D).
This sequence of instructions indicates (1) a data-
set deletion at position 1, (2) & title change at
position 10, (3) a data-set replacement at position
15, and (4) an addition at (new) position 24. The
corresponding date cards must therefore be (1) the
new title for position 10, (2) the new title and
data set to replace position 15, and (3) the new
title and data set added at position 24. All titles
are read using an 8A10 format with 6E12.5 formats
for the data.

C. Cross—Section Interaction with Fileset
GLITCH.
plied from GLITCH, the sequence of information re-
quired after TAPENY is specified is the position'of
the data sets in GLITCH from which information is to
be taken. Read in by a 2X, I3 format and terminated
by & blank card, the parameter RECRD (I) accom-

As all required information is to be sup-~

plishes the desired changes.

REC#RD (I) when germane specifies up to 50
sequential positions of information contained on
GLITCH or WHYN@T from which data are to be taken for
changes to ST@RE.
B and C, and corresponding text description is given

Examples are shown in Appendixes
here and in Section D. Note thet &1l changes are
performed in subroutine CROSS, and that section
headings in the following discussion correspond to
comment card captions therein.

ISKIP (I) = 12,
13, 18, 2h; IPPTIPN (I) = 1, 2, 3, 4; and RECPRD (I)
= 2, 10, 20. From this input, data set 12 is
dropped. The new title for position 13 comes from
GLITCH position 2. The new replacement data for
position 18 come from GLITCH position 10, and the

Consider the following example.

new position 24 comes from GLITCH position 20 (Appen-
dix B).

D. Trial-Solution Changes. In changing the

trial-gsolution data sets, & combination of the pre-
vious changes is used. Deletions are as before, but
new single card titles, I@PTI¢N (I) = 2 with 8A10
formats, are assumed to come from the input deck.
Data replacements and additions at the end are ob-
teined from WHYNST at the RECORD (I) values ref-
TAPEN® is always set equal to
12 for trial-solution changes.

erenced (Appendix C).
Here egain, except
as noted above for titles, I/¢ is taken from the
G. D. E. method.



E. Temporary Fileset Nine. A negative TAPEN(

value causes a complete printout of this fileset

containing all trial-solution or cross-section data
present on STPRE at the end of job execution. In
addition, some of the IYPTIPN parameters cause par-
tiel printout of this informetion. For trial-
solution deta, either & replacement or eaddition will
cause the printout of that particular trial-solution
date set on tape 9. In cross-section sets, title
changes, replacements, or additions are printed out
If these
data are not wanted, the corresponding control cards

for the particular element referenced.

can be removed.
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APPENDIX A

FILESET WHYN@T

Fileset WHYNOST contains the diskfile equiv-~
alent of one or more CDC 7600 trial-solution magnet-
Constructed as indicated below, WHYN@T

requires that the first record on eeach tape, the

ic tapes.

tape label, be copied to e dqummy file so that only

the actual data are transmitted. Note that the
alphanumerics, B13, Blk, Bl5, and B16, on the right
of the assigned cards are comments indicating the
sequence number of the problem from which the data

originated.

$J0B (NAME=KKWALT+CL=Us TL=5MsPL=100sUA=81110463+sCATZ02+AC=Cl1IKLW»SC=#600008)

ASSIGN AB+WHYNOT (+C11WHYNQT)
REWIND (PUMMY) :
ASSIGN MToTAPEL (PUL+XX0048944+SMB)
COPYCF (TAPE1 »DUMMY)

COPYBF (TAPE1 s WHYNOT)
RELTAPETTAPEL)

ASSIGN MT.TAPE3 (PUL»XX0055684SMB)
COPYCF (TAPE3sDUMMY)

COPYBF (TAPE3 s WHYNOT)
RELTAPE(TAPE3)

ASSIGN MTsTAPESG (PULyXX0062429SMB)
COPYCF (TAPE4 s DUMMY)

COPYBF (TAPE4 s WHYNOT)

RELTAPE (TAPE4)

ASSIGN MT,TAPES(PUL+XX003031+SMB)
COPYCF (TAPES»DUMMY)

COPYBF (TAPESsWHYNOT)
RELTAPETTAPES)

REWIND (WHYNOT)

CATALOGtWHYNOT»+0)
0000000000000000000000
0000000000000000000000

13

B1S

B16

B17




APPENDIX B
FILESET GLITCH

The control card deck used in changing the Comments added to the individual control cards il-

cross-section date from fileset GLITCH is as follows. lustrate thelir respective purposes.

$JOB(NAME=CL1DIRECTsCL=Us TL=1MsPL=509UA=8111D463+AC=CLlIKLW+SC=61000R)
ASSIGN ABsPSTORE(+C11PSTORE) ASSIGNING AND

UPDATE (FyP=PSTORE ¢+ L_=DUM) UPDATING PROGRAM FILESET.

ASSIGN aBsSTORE(sCl11STORE) ASSIGNING MASTER DATA FILESET.
ASSIGN ABsGLITCH(sC11GLITCH) ASSIGNING CROSS-SECTIONS.

REWIND(TAPE30)
REWIND(TAPELZ2)
COPYCR(GLITCHsTAPEL2)
REWIND(TAPE12)

COPYBF (STOREsTAPE30+1)
MAP (OFF ¥

RUN(Gs I=COMPILE)
REWIND(STORE)

COPYBF (STOREsOUTPUT 1)
COPYBF (STORE s TAPE30.1)
REWIND(TAPET)
REWIND(TAPEL0)

COPYBF (TAPE7sTAPE1041)
COPYRF (TAPE6+TAPELOs 1)
COPYBF (STOREsTAPELOs1)
COPYBF (STORE s TAPE10s 1)
REWIND (TAPE10)

COPYSBF (TAPE10s0UTPUT 1)
COPYBF (TAPE10+sTAPE3041)
COPYSBF (TAPE10+s0UTPUT 1)
REWIND(TAPELOD)

REWIND (STORE)

COPYBF (TAPE10sSTORE %)
REWIND (TAPED)

COPYSBF (TAPE9+0UTPUT)
EXITe.

REWIND (TAPE7) #ntssnsiss

REWIND (STORE)

COPYSBF {STOREsOUTPUT 1)
COPYSBF (TAPE7+0UTPUT)
REWIND(TAPES)

COPYSBF (TAPES s QUTPUT)
0000000000000000000000
0000000000000000000000

2

TAPE/PERMFILE EXAMPLE PROBLEM.

12
13
18
24

S W -

-12
2
10
20

0000000600000000000000
0000000000000000000000

ASSIGNING TEMPORARY
WORKING FILESETS.
SETTING UP WORKING COPY
OF CROSS-SECTIO0NS,
SKIPPING ULD CROSS-SECTION DIRECTORY,.

LISTING OLD CRUSS-SECTION DIRECTORY,
SKIPPING OLD CROSS-SECTIONS,
POSITIONING NEW CROSS-SECTION DIRECTORY AND
MASTER TEMPORARY FILESET,
SAVING NEW DIRECTORY,
SAVING NEW CROSS-SECTION DATA SET.
SECOND (UNALTERED) DIRECTORY AND
DATA SET SAVED.

TO EXAMINE NEW CROSS-SECTION DIRECTORY.
OMITS FIRST DATA SET FROM LISTING ONLY.

PRINTS OUT SECOND DIRECTORY.
SETTING Ul FILESETS TO SAVE TEMPORARY
COPY IN TAPE1l0.

PULL THIS CARD DURING TESTING.

CROSS=-SECTION DATA CONTROL CARDS

1 8F 35 33 40 43 3 2 36

PULL TO ELIMINATE FILESET NINE PRINTOUT,.



The control cerd deck used in changing the
trial-solution data is as follows. Comments added

APPERDIX C

CHANGES TP TRIAL S@LUTISN DATA

to the individual control cerds illustrate their
respective purposes.

SJOB (NAME=C1IDIRECT +CL=Us TL=1MsPL=50+UA=8111D463+AC=C11IKLW»SC=61000R)

ASSIGN AB+WHYNOT (+»Cl1IWHYNOT)

REWIND (FAPE4O)

COPYBF (WHYNOT s TAPE40+30)

REWIND (TAPE4O0)

ASSIGN AB+PSTORE(+C11PSTORE)

UPDATE (F9sP=PSTORE s L=DUM)

REWIND (TAPE3)

REWIND (TAPE30)

ASSIGN ABsSTORE(+C11STORE)

COPYBF (STORE 9 TAPE30+3)

MAP (OFF ¥

RUN(Gs I=ZCOMPILE)

REWIND (TAPE3)

REWIND (TAPES)

REWIND(TAPELOD)

REWIND (STORE)

COPYBF (STORE9 TAPEL(Q+2)

COPYBF (TAPE3+TAPELO.1)

COPYBF (TAPESTAPELO,1)

REWIND (TAPEL0)

COPYSBF (TAPE10.0UTPUT)

COPYBF (TAPE10sTAPE30)

REWIND (STORE)

COPYBF (STORE»TAPE30+2)

COPYSBF (STORE »QUTPUT)

COPYSBF (TAPE10sOUTPUT)

REWIND(TAPEL0)

REWIND (STORE)

COPYBF (TAPE109STORE 94)

REWIND(TAPES)

COPYSBF (TAPE9.0UTPUT)

EXIT.

REWIND(TAPE3) #&sfunsnenus

COPYSBF (TAPE3.0UTPUT)

REWIND (TAPE9)

COPYSBF (TAPE9,QUTPUT)

0000000000000000000000

0000000000000000000000
1

TRIAL SOLUTION EXAMPLE PROBLEM,

NS wn
S HEWN -

=12

£ W N

SETTING UP

TEMPORARY COPY

OF PERMFILE

WHYNOT.
ASSIGNING AND UPDATING
PROGRAM FILESET.

ASSIGNING TEMPORARY

WORKING FILESETS,
ASSIGNING AND POSITIONING
MASTER DATA FILESET.

INSURING
PROPER
FILESET
POSITIONING.

SAVING UNALTERED CROSS-SECTION VALUES.
SAVING NEW TRIAL SOLUTION DIRECTORY AND
ASSOCIATED DATA SETS.

PRINTING UNALTERED

CROSS~SECTION DIRECTORY.

SKIPPING UNALTERED DATA SET.

PRINTING OLD
TRIAL SOLUTION DIRECTORY.
PRINTING NEW DIRECTORY.
SETTING UP FILESETS TO SAVE TEMPORARY
COPY IN TAPE1l0.
PULL THIS CARD DURING TESTING.

TRIAL SOLUTION DATA CONTROL CARDS

LYY LY TY I
PULL TO ELIMINATE FILESET NINE PRINTOUT,

NEW TITLE FOR DIRECTORY ENTRY NUMBER 3.

0000000600000000000000
0000000000000000000000



APPENDIX D
CHANGES T@ CR@PSS-SECTI@N DATA

The control card deck used to change the cross-section data from the input file is as follows.

$J0B (NAME=KKWALT9CL=Us TL=01M4PL=59UA=8111D463sCAT=02yAC=C11KLW+SC=610008)

ASSIGN AByPSTORE (+C11PSTORE)
UPDATE (F 9 PxPSTORE s L=DUM)
ASSIGN ABsSTORE(4C11STORE)
ASSIGN ABsGLITCH(+Cl11GLITCH)
REWIND(TAPE30)

REWIND (TAPE12)
COPYCR(GLITCHsTAPEL2)

REWIND (TAPE12)

COPYBF (STOREsTAPE30,1)

MAP (OFF ¥

RUN (G 1=COMPILE)

REWIND (STORE)

COPYBF (STOREsOUTPUT 1)
COPYBF (STORE+TAPE30+1)

REWIND (TAPET)

REWIND(TAPE10)

COPYBF (TAPE7sTAPEL10) SAVING NEW DIRECTORY.
COPYBF (TAPE6+TAPE10) SAVING FIRST DATA SET.
COPYBF (STOREsTAPE10) SECOND (UNALTERED)
COPYBF (STOREsTAPE10) SECOND (UNALTERED)
REWIND(TAPEXO) COMPLETED DIRECTORY WITH

COPYSBF {TAPE10+s0UTPUT1)
COPYBF (TAPE10sTAPE30)
COPYSBF tTTAPE10+0UTPUT)

REWIND (TAPE9)

COPYSBF (TAPE9+OUTPUT)

EXITe

REWIND (TAPE7) #otizsnssnas
REWIND(STORE)

COPYSBF tSTOREsOQUTPUT, 1)
COPYSBF tTAPE70UTPUT)
REWIND(TFAPES)

COPYSBF t(TAPE9+OUTPUT)
0000000000000000000000
0000000000000000000000

TO EXAMINE NEW
OMITTS FIRST DATA
PRINTS OUT SECOND DIRECTORY,

CROSS-SECTION DATA

DIRECTORY SAVED.
DATA SET SAVED.
DATA SET.

CROSS-SECTION DIRECTORY.
SET FROM OUTPUT LISTING.

L2 222222 22 2 2.4

2
ATTEMPPING TO CHECK ALL CROSS-SECTION DATA SET OPTIONS.

1 1
10 2
15 3
24 4

-2
NEW TITLE FOR MN CROSS-SECTION SET.

ATTEMPFING TO REPLACE U238R CROSS-SECTION DATA WITH SM.

0. -‘0'28993E-01 O
O VIS 0o
0. 0, O
3490487E+00 0. 0o
2.28502E+00 6.,87018£-01 0.
0o 9.28300E~02 0.
0, 0. 0.
0. Oe O
6.96221E+00 0. Oe
5432686E+00 1.83798E+00 2.22290E~01
Oe 5.34890E-01 0.
0. 0. 0.
0. 3.76522E-01 0.
1l417949E+01 O, O
1.04734E+01 3.38304E-01 1.98350£-01
0. 2493960E+00 0.
O O (VY
7414250€~03 0, 1.15117g-03
2.89713E+01 0, 0.

2.91842€+00
8.76561E-01
0.
0.
o.
5434422E+00
3.22301E+00
0.
0.
7.89150E~-01
8,67875E+00
7.78168E+00
0.
0.
2.45450€E-03
1.71257€E+01
1.41161E+01
0.
0.

0.
Oe
3.74210€-02
0.
0%
Oe
1.36013E+00
1.96240E~01
0,
0.
0.
1.23362E+00
1.22140E+00
0.
0.
0.
6.78800E-02
6.34840£+00
O.

-3

Oe
0o
0.
0.
0.
O
5,82052E-01
0.
0.
0.
0.
1.87950E-01
O
0.
3.61102€-02
0.
2+36460E-02
Oe
0.



2.21024E4+01
0.

0.
3.21870£-03
4.56290E+01
3.08408E+01
0.

0.

0.
7.31162E+01
4,20439E+01
0.

0.

0.
1.18475E402
5.53123E+01
0.

0.

0.
3.66122E+02
1464922E+02
0.

0.

0.
1.41760E+02
1.27900E+01
0.

0.

0.
1.24369E+02
2.22563E+00
0.

0.

0.
2.61463E+01
8.557S4E+00
0.

0.

0.
4.80713E+03
T57367E+01
0.

0.

0.
2.79463E+04
2.82702E+02
0.

0.

0.

4 437254E+04
1.91833E+02
0.

Oe

0.

SM149

0.

0.

0.
3.90487E+00
2.28502E+00
0. s

6.96221E+00
5.32686E+00

1e17949E+01

7.00360E£~-02
9.48520E+00
0.
0.
0.
6.14660E-01
2.06710£E+01
0.
0.
0.
8.44530£-01
4,33780E+01

1.12120E+00
1.85450E+02
0.
0.
0.
le11110E+01
1.31880E+02
0.
0.
0.
2445600E-03
44.15600E+02
0o
0.
Oe
9,93330€-02
3.86790E+02
Oe
Oe
Oe
1.52080£-01
9.15390£+01
0.
Oe
Oe
5.04860E~01
1.12390£+03
0.
o.
0.
9.15077€-01
7.98930E+04
0.
0.
0.
4.96761E+00
5.38764E+04
Ce.
0.

-4428993E~01

0.
0.
0.
6.87018€-01
9.28300E-~02
0.
0.
Oe
1.83798E+00
5¢34890£-01
0.
3.76522E-01
Q.

5.30420E-03
0.
0.
0.
0.
0o
0.
O
1.10380€E-03
0.
0.
0.

0.
1.58120&~064
0.
0.
Oe
0.
2.13880E-05
0.
Oe
O
0.
0.
0.
0.
0o
0.
Oe
0.
O
Oe
0.
Oe
0.
0.
Oe
O.
0.
Oe
0.
Oe
Oe
O.
0.
O«
0o
Oe
0.
0.
Oe
0.
Oe
Oe

0.
0.
0.
O.
0.
0.
0.
0.
0.
2422290E-01
De
O
0.
Oe

2+29500E-04
3.62604E+01
2.61605€+01

S.76597E+01
3.616442E+01
0.
0.
0.
9.29702€+01
4,84710E+01
O.
0.
0.
6.22867€E+02
4,26306E+02
o.
0.
0.
1.56479E+02
2.45964E+01
0.
0.
0.
4.76893E+02
6,11940E+01
0.
0.
0.
3.98251€+02
1.13090E+01
0.
0.
0.
1.06546€£+02
1.45019€+01
0.
0.
0.
1.14956£+03
2447435E+01
0.
0.
0.
8.0450SE+04
5452595E+02
o.
0.
0.
5.40035€+04
1.27115€+02

2091842E+00
8.76561E~01
0.
0.
0.
5.34422E+00
3.22301€E+00
Oe
0.
7.89150€~01
8.,6787SE+00
7.78168E+00
0.
0.

0.
Oe
5.20490E-01
1.40650E+01
0.
1.95090E~03
'
7.23210E-01
3.00940E+01
0.
0.
0.
9,78310€~01
6.18890€+01
0.
Oe
0.
1.27320E+00
2.,01200€¢02
0.

1.28970E+02
0.
0.
0.
0.
1.21290€+02
0.
0.
8.53060E-01
1.73600E+01

0.
0.
2.28760E~01
4473100E+03
0.
0.
0.
3.97070E~01
2476430E+04
Oo
0.
2.04191E+01
4,35321€£+04
0.
0.
0.
1..39886E+00

0.
0.
3.74210£~02
0.
0.
0.
1.36013E+00
1.96240€~01

1.23362E+00
1.22140E+00
0.

1.64406E-05
0.
Oe
0.
o.
o.
0.
0.
0o
0.
4.29510E-04
0.
o.
o.
0.
5.81190E-0S
0.
0.
0.
0.
7.86620E~06
0.
0.
0.
0.
o.
0.
0.
o.
0.
0.
0.
o.
O
0.
o.
o.
0.
O
°.
0.
0.
0.
0.
0.
0.
Oe
0.
o.
(U
0.
0.

5.82052E-01
o.
00
0.

0.
1.87950E-01
0.
(Y
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1.04734E+01
0.
0.
T+14250E-03
289713E+01
2421024E+01
0.
0.
3.21870E-03
4.56290E+01
3.08408E+01
0.
o.
0.
T.31162E+01
4.20439E+01
Oe
0.
0.
1.18475E+02
S453123€+01
0.
0.
0.
3.66122E+02
1.64922E+02
o.
0.
0.
le41760E+02
1.27900E+01
o.
Oe
0.
1.24369E+02
2.22563E+00
0.
0.
o.
2.61463E+01
8.,55754E+00
0.
0.
0.
4.,80713E+03
T57367E+01
0.
O.
Oe
2.79461E+04
2.82702E+02
Oe
0.
0.
4437254E+04
1,91833E+02
0.
0.
0.

3.38304E-01
2493960E+00

7.00360£=-02
9,48520E+00
O.
0.
0.
6,14660E-01
2.06710E+01
0.
0.
8.44530£~01
4433780€E+01
0.
0.
0.
1.12120E+00
1.,85450E+02
0.
0.
0.
1.11110€+01
1,31880E+02
o.
0.
0.
2.45600E-03
4.15600E+02
0.
0.
0.
9.93330E-02
3.86790E+02
0.
(U
0.
1.,52080E-01
9.15390E+01
o.
0.
0.
5,04860E-01
1.12390E+03
Oe
0.
9.15077€-~01
7.98930£+04
0.
0.
0.
4,96761E+00
5.38764F+04
Oe
0.

0000000000000000000000
0000000000000000000000

1.,98350E-01
Oe
0.
1e15117€~03
O
5.30420E-03
0.
0.
0.
0.
0.
[
O
1.10380E~03
O.
Oe
O
0.
1.58120E-04
Oe
0.
0.
0.
2.13880£-05
0.
0.
0.
o.
0.
Oe
0.
0.
0o
0.
Oe
0.
0.
Oe
0.
ol
Oe
Oe
o.
0.
0.
0.
0.
Oe
0.
0.
(Y
0.
0.
0.
0.
0.
0.
0.
Oe

2045450E-03
1.71257€+01
1l441161E+01
Qe
0.
2.29500E~04
3.62604E+01
2.61605£+01
0.
0.
0.
S5.76597E+01
3.61442E+01
0.
0.
0.
9.29702E+01
4484710E+01
0.
0.
0.
6.22867E+02
4.26306E+02
0.
0.
0.
1.56479€+02
2445964E+01
0.
0.
0.
4.76893E+02
6.11940£+01
0.
0.
0.
3.98251E+02
1.13090E+01

1.,06546E+02
1.45019E+01
0.
0.
0.
1.14956E+03
2.4T435E+01
0.
O
0.
84.04505E+04
5.52595E+02

5.40035E£+04
1.27115E+02

O
0.
8.78800E=-02
6,34840E+00
0.
Oe
O,
5.20490E~01
1.40650E+01
0.
1,95090€-03

0.
7.23210E-01
3.00940E+01

9.78310E~01
6418890E+01

1.27320E+00
2.01200E+02
0.

1.28970E+02
0.
0.
0.
0.
1.21290E+02
0.
0.
0.
8¢53060E-01
1,73600E+01
0.
0.
0.
2.28760E~01
4.73100E+03
0.
0.
3.97070E~01
2476430E+04
Oe
Oe
0.
2.04191E+01
4.35321E+04
0.
0.
0.
1.39886E¢00

3.61102E-02
°.
2.36460E-02
0.
0.
1.64406E-05
0.
0.
0.
0.
0.
0.
0.
Oe
o.
4.29510E-04
O.
o.
0.
0.
5.81190E-05
0.
0.
o.
0.
7.86620E~06
0.
o.
Oe
0.
0.
0.
0.
0.
Oe
0.
0.
O.
0.
0.
Oe
O
0.
0.
Oe
0.
0.
0.
0.
0.
0e
0.
0.
0.
0.
0.
0.
0.
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APPENDIX E

DIRECT CODE LISTING

PROGRAM DIRECT(INPUT=101+TAPEI=INPUTsSTORE=101yTAPE2=STORE»TAPE3=1
101 +OUTPUT=101+TAPE4=OUTPUT + TAPES=1019TAPE6=101sTAPET=101+TAPER=101
29TAPE9=1019TAPE11=101+TAPE12=5134TAPE40=513)

CARD ONE. OPTIONe FORMAT(IS).
OPTION <LE. 1 FOR TRIAL SOLUTION DIRECTORY.
eGEs 2 FOR CROSS=SECTION DIRECTORY.
CARD TwO. TITLE. .FORMAT(B8A1l0)
TITLE FOR PARTICULAR JOBs NOT FOR THE DIRECTORY,
CARD THREE. ISKIP(IP)s IOPTION(I)s TAPENO. FORMAT(1X91441592X%Xs13
TAPENO TAKEN OFF LAST CARD WITH OTHER TWO ENTRIES BLANK,.

CARD FOUR., RECORD(I)e FORMAT(2X+I3).
ONLY IF TAPENO .GEes 12¢ USE BLANK CARD TO TERMINATE.

CARD FIVE. TITLE. FORMAT(8A10). MAY NOT BE NEEDED.

CARD SIX. DATA. FORMAT(6E12.5) MAY NOT BE NEEDED.

STOP 1 = CR0OSSe CAUSING DATA SET TO BE SKIPPED OR MODIFIED.
UNEXPECTED EOF.
STOP 2 = CR0SSe. CAUSING DATA SET To BE SKIPPED OR MODIFIED.

IMPROPER EXIT,.

SYOP 3 = CROSSe. SETTING POSITION OF TAPE FILE.
UNEXPECTED IOPTION VALUE ENCOUNTERED.

STOP &4 = CROSS. CHECKING ISKIP(IP) ORDER.
ERROR IN ORDER OF ISKIP PARAMETERS.

STOP S = CROSS. SETTING UP RECORD OPTION.
SEQUENCE ERROR.

STOP 6 = CROSSe CAUSING ADDITION OF CROSS~SECTION SET.
IMPROPER EXIT,

STOP 7 = CROSS. SETTING UP RECORD OPTION,
TO MANY VALUES.

STOP 10 = CR0SSe COMPLETE CROSS~SECTION DATA SET PRINTOUT.
UNEXPECTED EOF IN TITLE READ.

STOP 11 = CRO0SSe. CAUSING PROPER CHANGE TO OCCUR.
UNEXPECTED EOF IN TAPENO.

STOP 12 = CR0OSS. CAUSING DATA SET 7O BE SKIPPED OR MODIFIED.
IMPROPER IOPTION,

SYOP 13 = CROSSe CAUSING DATA SET 7O BE SKIPPED OR MODIFIED.
UNEXPECTED TAPENOs TOO LARGE FOR PROGRAM CARD.

STOP 14 = CROSSe CASE OF TAPENO = 2 AND NO CHANGE DESIRED.
UNEXPECTED EOF.

STOP 15 = CROSSe. CAUSING DATA SET DELETION,
UNEXPECTED EOF.

STOP 16 = CR0OSSe CASE OF TAPENO = 2 AND NO CHANGE OESIRED.
UNEXPECTED EOF IN TITLE READ.

STOP 17 = CROSSe CASE OF TAPENO = 2 AND NO CHANGE DESIRED.
UNEXPECTED EOF IN DATA READ.

SYOP 20 = CROSS. CAUSING DATA SET DELETION,
UNEXPECTED EOF IN TITLE READ.

STOP 21 = CROSS. CAUSING DATA SET DELETION,
UNEXPECTED EOF IN TITLE READ.

STOP 22 = CROSSe IF ALL INCOMING DATA COMING FROM ACTUAL TAPE.
UNEXPECTED EOF IN TITLE READ.

STOP 23 = CROSSe. IF ALL INCOMING DATA COMING FROM ACTUAL TAPE.
UNEXPECTED EOF IN TITLE READ.

STOP 24 = CROSSe. CAUSING PROPER CHANGE TO OCCUR.

UNEXPECTED EOF IN DATA READ.
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STOP
stopP
sTOP
STOP
STOP
STOP
STOP
STOP
STOP
STOP
STOP
STOP
STOP
STOP
STOP
STOP
STOP
SToP
STOP
STOP
STOP
STOP
STOP
STOP
sTopP
STOP
STOP
STOP
STOP
sToP
STOP
STOP

STOP

25
26
27
30
31
32
33
34
35
36
37
40
41
42
43
44
45
46
47
50
51
52
53
54
55
55
56
57
60
§1
62
63

777

CR0OSSe CAUSING TITLE CHANGE.

UNEXPECTED EOF IN TITLE READ.

CROSS. CAUSING TITLE CHANGE.

UNEXPECTED EOF IN DATA READ.

CR0OSSe CAUSING DATA SET REPLACEMENT.

UNEXPECTED EOF IN TITLE READ.

CR0OSS. CAUSING DATA SET REPLACEMENT.

UNEXPECTED EOF IN DATA READ.

CR0OSS. SETTING POSITION OF TAPE FILE,
UNNECESSARY POSITIONING OF TAPE FILE.

CROSSe CROSS CHECKING ISKIP AND RECORD OPTIONS.
UNBALANCED INPUT.

CROSSe CAUSING TITLE CHANGE.

UNEXPECTED EOF IN ATAPE TITLE READ.

CROSSe CAUSING PROPER CHANGE TO OCCUR,

ERROR IN COMPUTED GO TO.

CR0OSS. SETTING POSITION OF TAPE FILE.

UNEXPECTED EOF IN TITLE READ.

CROSS. SETTING POSITION OF TAPE FILE.

UNEXPECTED EOF IN TITLE READ.

CROSSe CAUSING PROPER CHANGE TO OCCUR.

ERROR IN RANGE OF COMPUTED GO TO STATEMENT,
CROSSe CASE OF TAPENO = 2 AND NO CHANGE DESIRED.
UNEXPECTED EOF IN BINARY FLUX READ.

CROSSs CASE OF TAPENO = 2 AND NO CHANGE DESIRED.
UNEXPECTED EOF IN BINARY CURRENT READ.

CROSSe MULTIPLE ENTRIES.

CURRENT OR FLUX NUMBER LARGER THAN DIMENSION STATEMENT
CROSSe MULTIPLE ENTRIES.

NUMBER OF GROUPS LARGER THAN DIMENSION STATEMENT.
CR0OSSe CAUSING DATA SET REPLACEMENT.

UNEXPECTED EOF IN DATA(I) READ.

CROSS. COMPLETE TRIAL SOLUTION DATA SET PRINTOUT,
UNDEF INED PATH IN PARTIAL PRINTOUT,.

CR0OSS. CAUSING DATA SET REPLACEMENT.

UNEXPECTED EOF IN FLUX READ.

CR0SS. CAUSING DATA SET REPLACEMENT.

UNEXPECTED EOF IN CURRENT READ.

CROSS. CAUSING ADDITION OF DATA SET.

UNEXPECTED EOF IN DATA(I) READ.

CROSSe CAUSING ADDITION OF DATA SET.

UNEXPECTED EOF IN FLUX READ.

CROSS. CAUSING ADDITION OF DATA SET.

UNEXPECTED EOF IN CURRENT READ.

CROSS. SETTING POSITION OF TAPE FILE.

UNEXPECTED EOF IN TITLE READ.

CROSS. SETTING POSITION OF TAPE FILE.

INVALID POSITIONING OF TAPE FILE.

CROSS. IF ALL INCOMING DATA FROM ACTUAL TAPE.
INVALID TAPENO VALUE ENCOUNTERED.

CROSS. SETTING POSITION OF TAPE FILE.

INVALID POSITIONING OF TAPE FILE.

CROSS. SETTING POSITION OF TAPE FILE,

TO MANY EOFS ENCOUNTERED BETWEEN DATA BLOCKS.
CROSSe 7600 TAPE CONVERSION,

TO MANY EOFS ENCOUNTERED.

CROSS. 7600 TAPE CONVERSION.

STRANGE PATH,.

CROSS. COMPLETE TRIAL SOLUTION DATA SET PRINTOUT,
UNEXPECTED EOF IN FLUX READ.

CROSS. COMPLETE TRIAL SOLUTION DATA SET PRINTOUT
UNEXPECTED EOF IN DATA(I) READ.

CROSS. COMPLETE TRIAL SOLUTION DATA SET PRINTOUT,
UNEXPECTED EOF IN CURRENT READ.

NORMAL EXIT.
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20

DIMENSION TITLE(8)
INTEGER OPTION

INTEGER ATAPE,TAPENO
READ(1+10) OPTION
IP(OPTION .LE. 1) OPTION
IF(OPTION .GE, 2) OPTION
WRITE(4+15) OPTION
READ(1+5) TITLE
WRITE(4+5) TITLE

CALL CROSS(OPTION)

sToP 777

FORMAT (8A10)

FORMAT (15)
FORMAT(1H1e//7% OPTION = #,134//)
END

L2222 22X 2]

SUBROUTINE CROSS (OPTION)

(L]
-

READ ALL MESH VALUES BY GROUP.

DIMENSION TITLE(148)9 Cl1915+29)s ISKIP(50)s I0PTION(S50)s RECORD(S
10Ys DATA(SO)s LABEL(S50)y FLUX(294119)s CURRENT(29+120)s BUF (3500)
INTEGER TAPENO+ATAPESRECORDsOPTIONsDATASET

TAPE NUMBERS USED IN GROSS~SECTION DIRECTORY = 192¢496979899910911

12530,

TAPE NUMBERS USED IN TRIAL SOLUTION DIRECTORY= 19293+495910s11912,
30 9‘00.

IGM = THE NUMBER OF GROUPS PER DATA BLOCK. FIXED AT 29,

I4M = THE NUMBER OF CROSS-SECTIONS PER DATA BLOCK. FIXED AT 1S5.

IOPTION = 1 FOR DATA SET DELETION.

2 FOR TITLE CHANGE.

3 FOR DATA SET REPLACEMENT.

4 FOR ADODITION OF NEW CROSS-SECTION SET AT THE END Of TH
CURRENT DATA SET.

iP = INDEX FOR THE ISKIP(IP) OPTION.

ISKIP(I) = NUMBER OF CROSS-SECTION ENTRY FOR WHICH ACTION IS NECESSARY.

nHHN

12 NUMBER OF THE DATA SET CURRENTLY UNDER CONSIDERATION.
1Z1P THE NUMBER OF ISKIP CARDS READ.
TAPENO TAPE ‘NUMBER FROM WHICH CROSS-SECTION DATA IS TO BE READ.

1 FOR INPUT FILE., DEFAULY VALUE.
2 FOR PERMFILE STORE.

11 FOR ALL INCOMING DATA FROM ACTUAL TAPE.

ANYTHING GREATER THAN 11 FOR ACTUAL PHYSICAL TAPE FOR PATIAL
DATA ADDITION,
TAPE(3) = TRIAL SOLUTION DIRECTORY.
TAPE(S) = TRIAL SOLUTION DATA.

i H NN

TAPE(T7) CROSS=-SECTION DIRECTORY,
TAPE (6) DATA SET FOR CROSS=SECTION DIRECTORY.
ITAPE=4

IGM=29 $ IHM=15S
1Z1P=1LO0G=IPRINT=ILUCK=IREC=1ZI=0

CLEARING OUT OF ARRAYS,

DO 10 I=1,50
DATA(I)=0.0
IOPTION(I)=0
RECORD(I)=0
ISKIP(I)=0
CONTINUE

DO 20 I=1,100

DO 20 J=1,29
CURRENT (Js112=0,00
CONT INUE

IF (OPTION.EQ.1) GO TO 30

13
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WOOOO OO0

40

S0

60

70

80

o000

OO0 W

100

000

120
130

140 ¢

150

CREATING CROSS-SECTION OIRECTORY TITLE.

WRITE (7+41560)

CAUSING DATA SET TO BE SKIPPED OR MODIFIED.
EXECUTED REGARDLESS OF SPECIFIED VALUE OF TAPENO.

CONTINUE

D0 S0 I=1,50

READ (191570)ISKIP(I)+IOPTION(I)» TAPENO
IF (EOFsl) 60,40

CONTINUE

IF (ISKIP(1)eLE«eO+ANDIOPTION(]I) ,LE.O) GO TO 70
IF (IOPTIONCLE<O.OR.IOPTIONLGT4%) STOP 12
121P=121P+1

CONTINUE

STOP 2

CONTINUE

SPOP 1

CONTINUE

IF (TAPENO.GT.0) GO TO 80

IPRINT=1

WRITE (4+1900) IPRINT

CONTINUE

TAPENO=IABS (TAPENO)

121=1Z1P~1

IF (TAPENO.LE.0) TAPENO=2

IP=1

1Z=0

IF (TAPENO.GT.12) STOP 13

IF (IZI.LE.O0) IZI=0

IF (1ZIP.LT.1l) GO TO 110

IF (I1Z1.EQ.0) GO TO 100

CHMECKING ISKIP(IP) ORDER.

DO 90 II=1,1Z1

Iv=ilel

IF (ISKIP(IV).LELISKIP(II)) STOP &
CONTINUE

ECHO-CHECKING ISKIP AND IOPTION PARAMETERS.

WRITE (441580)

DO 100 I=1,IZI

WRITE (44+1590)ISKIP(I)sIOPTION(I)

CONTINUE

IF (IZI.EQ.0) WRITE (4+1580)

WRITE (441600) ISKIP(IZIP)+IOPTION(IZIP) »TAPENO

SETTING UP RECORD OPTION.

CONTINUE

IP (TAPENO.LE.11) GO TO 160
DO 140 1I=1,50

READ (1+1610)RECORD(I)

IP (EOF+1) 1204130

CONTINUE

STOP S

CONTINUE

IF (RECORD(I).LE.0) GO TO 150
IREC=IREC+1

CONTINUE

sYoP 7

CONTINUE

WRITE (4+1620)



160

OO0

170

180

190

o000

200

210
220

230

OO0

240

250

WRITE (441630) (RECORD(I)sI=19IREC)
CONTINUE

ATAPE=TAPENO

IF (OPTION.EQ.1+ANDeTAPENO.EQ.12) TAPENO=2

CROSS CHECKING ISKIP AND RECORD OPTIONS

IF (ATAPE.EQe12+AND«OPTION.EQe1l+ANDsTAPENO.EQ,2) GO TO 170
IF (ATAPE.LT.10) GO TO 1990

CONTINUE

IRECORD=IREC

DO 180 IKLwW=1,1ZIP

IF (IOPTION(IKLW).tQ.1) IRECORD=IRECORD+1l

IF (OPTION.EQ.1+ANDIOPTION(IKLW) ¢EQe2) IRECORD=IRECORD+1
CONTINUE -

IF (IZIP.EQeIRECORD) GO TO 190

WRITE (441550)1ZIP+IRECORDsIREC

STOP 32

CONTINUE

IF (OPTIONNE.1.0Re (OPTION.EQel«ANDJATAPE.NE.12)) GO TO 230

7600 TAPE CONVERSION.

REWIND 12

ISTOP=0

REWIND 40

ITAPES=0

D0 220 I=1.1TAPE

CALL CROS76 (40912+19BUF42)
READ (40)

IF (EOF+40) 200+210
CONTINUE

ITAPES=ITAPES+]

IF (ITAPES.GT.ITAPE) STOP S7
GO 70 220

CONTINUE

ISTOP=ISTOPe*1

CONT INUE

REWIND 12

END FILE 40

WRITE (4+1980)1ST0P
CONTINUE

CREATING DIRECTORY.

DATASET=0

DO 1260 I=15100
IST=1ZAP=IRETURN=IWHY=IFLUX2=ICUR2=0
IKK=ITAPE=1FLUX=ICURENT=0

KK=1Z+1

DATASET=DATASET+1

If (I.E®.ISKIP(IP)) GO TO 290

IF (TAPENO.EQ.2) GO TO 990

IF (TAPENO.EQ.1) GO TO 990

IF (TAPENO.EQ,12) GO TO 980

IF ALL INCOMING CROSS~SECTION DATA COMING FROM ACTUAL TAPE

IF (TAPENOJNE.11l) STOP S5

IF (OPTION.EQ.1) GO TO 280

READ (TAPENO91640) (TITLE(19J) sJ=1,8)
IF (EOF +TAPENQ) 2404250

CONTINUE

WRITE (4+1640) (TITLE(lsJ) 9sJ=148)
sTop 22

CONTINUE

15



16

260

270

2890

290

300

310

320
330

340

350

360
370
380

390

400

FOOO

420

430

READ (TAPENO»1660) ({C(L1sKsJ)sK=1sIHM) »J=19IGM)
IF (EOF s TAPENO) 2604270

CONTINUE

WRITE (491700)1

S¥oP 23

CONTINUE

1Z=12+1

WRITE (6) (TITLE(19J)sU=148)

WRITE (6)((C(19KeJ)eK=19IHM) 9J=19IGM)
WRITE (791650)1Z+(TITLE(Ll9J) sJ=x1+8)
GO TO 1260

CONTINUE

GO TO 1260

CAUSING PROPER CHANGE TO OCCUR.

CONT INUE
IF (OPTION.EQ.1) GO TO 400

TAPENO=1

IF (ATAPE.EQ.12.AND.IOPTION(IP).GT.1) GO TO 490
CONT INUE

IP=1P+1

IF (IST.E@.1) IP=IP-1

IP (IOPTION{(IP-1).EQ.1) GO TO 330

READ (TAPENO»1640) (TITLE(1sJ) 9J=1,8)

IP (EOF s TAPENO) 3104320

CONTINUE

WRITE (491640) (TITLE(1+J) sJ=148)

STOP 11

CONT INUE

CONT INUE

KLW=IOPTION(IP=1)

IF (KLWoLTol.O0RKLW.GTo4) GO TO 390

GO TO (370937053409340)s KLW

CONTINUE

IF (OPTION.EQ.1) GO TO 360

READ (TAPENO+1660) ( (C(1sKeJ) sK=19IHM) 9 =1y IGM)
IF (EOF »TAPENO) 350+380

CONT INUE

WRITE (491700)1

STOP 24

CONT INUE

CONT INUE

CONT INUE

GO TO (410+680,78091120)s KLW

CONTINUE

WRITE (4+1880)KLWsIOPTION(IP) ¢ IOPTION(IP=1)sISKIP(IP)sISKIP(IP)
STOP 34

CONT INUE

IP=1Pel

KLW=IOPTION(IP-1)

IF (KLWeGT+44,0RKLW.LELO) STOP 37

GO TO (410+680,78091120) s KLW

CAUSING DATA SET DELETION.

CONT INUE
TAPENO=ATAPE

IF (TAPENO.EQ,12) TAPENO=2

IF (OPTION.EQ,1) GO TO 460

READ (TAPENO) (TITLE(19J)+J=148)
IF (EOF s TAPENO) 4205430

CONT INUE

WRITE (491640) (TITLE(14J) 9J=1+8)
STOP 20

CONT INUE



WRITE (441870)
WRITE (491640) (TITLE(19J) +J=198)
READ (TAPENO) ({C{lsKsJ) sK=1sIHM) yJ=19 IGM)
IF (EOF « TAPENO) 4404450
4640  CONTINUE
SYOP 21
450  CONTINUE
WRITE (8) (TITLE(19J) sJ=1+8)
WRITE (8) ((C(1skod) sK=1sIHM) yJ=1s IGM)
TAPENO=ATAPE
GO TO 1260
460  CONTINUE
READ (2) (DATA(I)»1=1+12) 911912913514
IF (EOF+2) 4704480
470  CONTINUE
STOP 15
480  CONTINUE
DATASET=DATASET~1
READ (2)
READ (2)
IF (I5.6T.120) STOP 42
IF (14.GT.29) STOP 43
GO TO 1260

SETTING POSITION OF TAPE FILE.

£0O000

S0 CONTINUE
WRITE (441670)
TAPENO=ATAPE
ILUCK=ILUCK=*1
IF (JLUCK.GT.1) REWIND TAPENO
ILOG=IL0OG+]
IF (ILOG.GTIREC) GO T0 670
ICOUNT=RECORD(ILOG)~-1
IF (OPTION.EQ.1) GO TO 560
IF (ICOUNT.EQ.0) GO TO 550
DO 540 1Z2Z=19]ICOUNT
READ (TAPENO+1640) (TITLE(19K)sK=148)
IF (EOFsTAPENO) 5004510
500 CONTINUE
WRITE (441640)(TITLE(L0J)eJd=1+8)
STOP 35
510 CONT INUE
READ (TAPENO91660) ((C(loKoL) oK=1oIHM) oL =19IGM)
IF (EOF s TAPENQ) 5204530
520 CONTINUE
WRITE (4+1700)
STOP 36
530 CONTINUE
WRITE (441640) (TITLE(1eK) 4K=]1¢8)
540 CONMT INUE
550 CONTINUE
IP=1Pe+1
I1ST=1
IF (1O0PTION(IP=-1).EQel) GO TO 660
IF (IOPTION(IP~-1).EQs2) GO TO 690
IF (IOPTION(IP=1).,EQ.3) GO TO 300
IF (IOPTION(IP=1).EQ.4) GO TO 300
WRITE (441860)I0PTION(IP-))
ST0P 3
560 CONTINUE
IF (ICOUNT.EQ.0) GO TO 630
DO 620 1Z2Z2=1+ICOUNT
READ (12) (DATA(I)eI=1412)511412+13,14
IF (EOF+12) 5704580
570 CONT INUE



18

580

590
600
610

€20
630

640
650
660
670

700
710

720

730

740

750

S¥0oP 53

CONTINUE

IS=13+1

IF (IS5.GT.,120) STOP 42
IF (14.GT7.29) STOP 43
WRITE (491720) (DATA(I)sI=1912)
READ (12)

READ (12)

READ (12)

IF (EOF+12) 590590
CONT INUE

READ (12)

IF (EOFs12) 610+600
CONTINUE

WRITE (4+1970)

CONTINUE

CONTINUE

CONTINUE
NUT=IOPTION(IP=-1)

GO TO (640,650+85091150)s NUT
CONTINUE

STOP 54

CONTINUE

SToP S5

CONT INUE

S¥oP 31

CONT INUE

WRITE (4+1990)ILO0GsIREC
GO0 To 1270

CAUSING TITLE CHANGE.

CONTINUE

IF (OPTION.EQ.1) GO TO 770

IF (ATAPE.EQ.12) GO TO 490
CONTINUE

IF (ATAPE.NE.12) GO TO 710

READ (ATAPEY(TITLE(lsJ) eJ=1+8)
IF (EOFsATAPE) 7004710

CONT INUE

SYoP 33

CONTINUE

WRITE (6)(TITLE(19J)9J=1+8)
WRITE (7+1650)KKy (TITLE(1+sJ)eJ=148)
TAPENO=ATAPE

IF (ATAPELEQ.12) TAPENO=2

READ (TAPENO) (TITLE(19J)9sJ=1+8)
IF (EOF»TAPENO) 7200730

CONTINUE

WRITE (691640)(TITLE(19J)9J=1+8)
STOP 25

CONTINUE

WRITE (B)Y(TITLE(l9J)eJ=1+8)

READ (TAPENO) ((C(leKoJ)sK=1o1HM) 9J=19IGM)
IF (EOF+TAPENO) 7404750
CONTINUE

WRITE (45170001

SYOP 26

CONTINUE

WRITE (6) ((C(1eKoJ)eK=19IHM) 9J=10+IGM)
1Z=1Z+1

TAPENO=ATAPE

WRITE (9,1890)

IRETURN=1

1ZAP=1

60 TO 1290



760

770

NOOO

790

800

810

820

830

840
850

860

870

CONTINUE

IRETURN=0

1ZAP=0

GO TO 1260

CONT INUE

READ (1+1720) (LABEL(I)sI=1y12)

WRITE (441680)1

WRITE (351710)1

WRITE (341720) (LABEL(I)9sI=1+12)

READ (2) (DATA(I)sI=1912)911912+13+14
I19=13+1

IF (IS.GT.120) STOP 42

IF (14.GT.29) STOP 43

WRITE (3+1730)11912¢13+14

WRITE (S)(LABEL(I)sI=1912)911912413014
READ (2) ((FLUX(KsJ)eoU=1913)9K=1e14)
WRITE (5) ((FLUX(KoJ)9sJ=19I3)9K=x1914)
READ (2) ((CURRENT(KsJ) sJ=1+15)sK=1914)
WRITE (5) ((CURRENT(KsJ) 9J=1915) 9K=1914)
60 T0 1260

CRUSING DATA SET REPLACEMENT,

CONTINUE

IF (OPTIONJEQ.1) GO TO 840

WRITE (6)Y(TITLE(19J)9J=148)

WRITE (6) ((C(leKoeJd)sKx1yIHM) 9 J=10e1IGM)
WRITE (7916S50)KKe(TITLE(LeJ) 9 J=148)
WRITE (991690)

1ZAP=1

GO TO 1290

CONT INUE

I1ZAP=0

1Z=12+1

TAPENO=ATAPE

IF (ATAPEL.EQ.12) TAPENO=2

READ (TAPENO) (TITLE(leJ) eJ=1+8)

IF (EOF+TAPENQO) 800+810

CONT INUE

WRITE (4491640) (TITLE(19J)sJ=1+8)
STOP 27

CONTINUE

WRITE (8)(TITLE(1sJ)9J=1+8)

READ (TAPENO) ((C(1loKoJ)sKx19IHM) sJ=19IGM)
IF (EOF s TAPENQO) 8205830

CONT INUE

WRITE (441700)1

SYOP 30

CONT INUE

WRITE (8) ((C(1yKoJ)oK=191HM) 9J=]19]IGM)
TAPENO=ATAPE

G0 TO 1260

CONT INUE

60 TO 490

CONT INUE

ITAPE=4

READ (2) (DATA(I)sI=1912)9119I2+13s14
IF (EOF+2) 860,870

CONT INUE

STOP 44

CONTINUE

15=13-1

IF (15.G7.,120) STOP 42

IF (144GT.29) STOP 43

IF (IKK.EQ.0) WRITE (441920)

WRITE (ITAPES1710)1

19



20

880
890
9200

910

920
930

940

950
960

1000

1010
[

1020

1030

WRITE (ITAPE.1720) (DATA(I)9I=x1,12)
WRITE (ITAPEs1730)11+9%2+13914

IP (ITAPE.EQ.3) GO TO 910

IF (IKK.EQ.1) GO TO 900 -
READ (12) (DATA(I)oI=912)411+12+1I3+14
IF (EOFs12) 890+880

CONT INUE

CONT INUE

IF (IS.GT.120) STOP 42

IF (14.GT.29) STOP 43

IKkK=}

GO TO 870

CONTINUE

IFAPE=3

GO YO 870

CONT INUE

WRITE (S)Y(DATA(I)eI=1912)911912913914
WRITE (95171001

WRITE (91720) (DATA(I) sI=*1412)

WRITE (991730)11+12¢13914

IKK=0

READ (2)

READ (2)

READ (12) ((FLUX(KoeJ) 2J=1913)9K=1914)
IP (EOF+12) 9204930

CONT INUE

STOP 46

CONTINUE

15=13+1

WRITE (S) ((FLUX(KeJd) 9J=1913) sK=x1l914)
IFLUX=}

GO TO 1430

CONTINUE

IFLUX=0

READ (12) ({CURRENT(KosJ) sJx1415) 9K=1914)
IF (EOF+12) 9509960

CONTINUE

S¥OP 47

CONT INUE

WRITE (5) ((CURRENT(KeJ)eJz191I5)eK=1914)
ICURENT=1

GO TO 1430

CONTINUE

ICURENT=0

GO TO 1260

CASE OF TAPENO = 2 AND NO CHANGE DESIRED.

CONTINUE

IF (OPTION.EQ.1) GO TO 1040
TAPENO=2

CONTINUE

IF (OPTION.EQ.,1) GO TO 1040

IF (I.GT.ISKIP(IZIP)) GO TO 1110
READ (TAPENO) (TITLE(leJ)eJ=1+8)
1IF (EOF+TAPENO) 100041010
CONTINUE

WRITE (4+1640)(TITLE(l9J)sJ=1+8)
STOP 16

CONTINUE

READ (TAPEND) ((C(leKoJ) sK=109IHM) 9 J=104 IGM)
IF (EOF+TAPENO) 102051030
CONTINUE

WRITE (4+1700)1

S¥YoP 17

CONTINUE



1040

1050

1060

1070
1080

10990
1100

1130

1140

1150

1160

1170

1Z=12Z+1

WRITE (6)(TITLE(leJd)eU=1s8)

WRITE (6) ((C(leKsJ)sK=19IHM) 9J=14IGM)
WRITE (791650)12+(TITLE(19J)eJ=1+8)
IF (ATAPE.EQ.12) TAPENO=ATAPE

GO TO 1260

CONTINUE

READ (2) (DATA(IYsI=19123411012+413,14
IF (EOF+2) 1050910060

CONTINUE

WRITE (4+2010)

DATASET=DATASET=-1

GO TO 1270

CONTINUE

WRITE (3+1710)1

WRITE (3+1720) (DATA(I)¢I=1+12)

WRITE (341730)11+12+13414

15131

IF (IS.GT.120) STOP 42

IF (14.GT7.29) STOP 43

WRITE (S)(DATA(I)eI=1912)911l9I2¢13014
READ (2) ((FLUX(K9J) oJ=1913)eK=x1l0e14)
IF (EOF+2) 107041080

CONT INUE

STOP 40

CONT INUE

WRITE (S ((FLUX(KeJ) 9U=1913) sK=1414)
READ (2) ((CURRENT(KeJ)9J=1+15)9K=1914)
IF (EQF+2) 109091100

CONTINUE

STOP 41}

CONT INUE

WRITE (S) ((CURRENT(KeJ)eJdz=lsIS)eK=1914)
GO TO 1260

CONT INUE

WRITE (4+2000)I9ISKIP(IZIP)

GD TO 1270

CAUSING ADDITION OF DATA SET AT THE END OF THE OLD DIRECTORY.

CONTINUE

IF (OPTIONL.EQ.1) GO TO 1140

WRITE (6)(TITLE(1l9J)eJ=1+8)

WRITE (6)((C(leKed)eKelsIHM) 9 JI=1041IGM)
WRITE (7+1650)KKs(TITLE(LloeJ) eJ=148)
WRITE (9+1740)

1ZAP=1

IRETURN=1

G0 TO 1290

CONTINUE

IRETURN=0

1ZAP=0

12=17+1

TAPENO=ATAPE

GO TO 1260

CONTINUE

GO TO 490

CONTINUE

READ (12) (DATA(I)9e1=1912)+11912+13+14
IF (EOF+12) 116041170

CONTINUE

STYOP S0

CONTINUE

IF (I5.G6T7.120) STOP 42

If (14.GT.29) STOP 43

ITAPE=4

21
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1180

1190

1200
1210

1220

1230

1240

1250

1260
1270

1280

1290

1300

1310

1320

1330

WRITE (44+1930)

CONT INUE

WRITE (ITAPE.1710)1I

WRITE (ITAPE+1720) (DATA(I)sI=1012)
WRITE (ITAPE»1730)11912913+14

IF (ITAPE.EQ.3) GO TO 1190

ITAPE=3

GO TO 1180

CONT INUE

WRITE (S)(DATA(I)sI=19012)0e11412+13014
WRITE (9.1710)1

WRITE (9+1720) (DATA(I)91=1,12)

WRITE (9+1730)11e12+13¢14

READ (12) ((FLUX(K9J)9Jx1e]I3)sK=x1914)
IF (EOF+12) 1200.1210

CONT INUE

SYOP 51

CONTINUE

WRITE (S) ((FLUX(KsJ)9J=1e13)eK=1s14)
IFLUX2=1

GO 7O 1430

CONT INUE

IFLUX2=0

IS=13+1

READ (12) ((CURRENT(K9J) 9 Jx1915) sK=le14)
IF (EOF+12) 123091240

CONTINUE

STOP S2

CONT INUE

WRITE (S) ((CURRENT(KsJ)eJ=1e15)9sK=1414)
1€CUR2=1

GO TO 1430

CONT INUE

ICUR2=0

GO TO 1260

CONTINUE

STOP 6

CONTINUE

IF (OPTIONL.EQ.2) GO TO 1280

WRITE (441910)

GO TO 1390

CONT INUE

WRITE (4+1750)

COMPLETE CROSS-SECTION DATA SET PRINTOUT.

IF (IPRINT.NE.1) GO TO 1380
WRITE (941760)

REWIND 6

WRITE (9,1770)

CONTINUE

DO 1370 ITIMES=1,KK

IF (IZAP.EQ.1) GO TO 1310

READ (6) (TITLE(19J)9J=1+8)

IF (EOF+6) 130051310

CONTINUE

SYOP 10

CONTINUE

WRITE (991780)(TITLE(l9J)sJ=148)
WRITE (9+1790)

IF (IZAP.EQel) GO TO 1330

READ (6) ((C(leKsJ)sK=x]19sIHM) 9J=1+29)
IF (EOF»6) 1320+1330

CONTINUE

WRITE (9+1800)KK

CONTINUE



1340

1350

1360

1370
1380

1390

[pNeNe]

1400

1410

1420

1430

1440

1450

1460

1470

DO 1340 IQ=1,15

WRITE (951810)10Qs(C(191IQeJ)eu=1910)
CONTINUE

WRITE (9,1820)

DO 1350 10=1,15

WRITE (941810)IQes{(C(LlsIQeJ)eU=11+20)
CONT INUE

WRITE (941830)

DO 1360 10=1,15

WRITE (9+184031Q9(C(191QeJ)eJ=21+29)
CONT INUE

WRITE (4+1850)

IF (IZAP.EQe1.ANDJIRETURN,EQ.1) GO TO 760
IF (IRETURN.EQ.1) 6O TO 1130

IF (1ZAP.EQ.1) GO TO 790

CONT INUE

CONTINUE

WRITE (9,1850)

CONT INUE

IwHY=1

COMPLETE TRIAL SOLUTION DATA SET PRINTOUT.

IF (OPTION.EQ.2) GO TO 1540

IF (IPRINT.NE.1) GO TO 1540

WRITE (94+41940)

REWIND 5

DO 1530 IX=14DATASET

IF (IWHY.EQe0) GO TO 1410

READ (5) (DATA(I)91=1912)911+12513s16
IF (EOQF+5) 1400+1410

CONTINUE

STOP 62

CONTINUE

I15=]3+1

IF (15.G7,120) STOP &2

IF (14.GT.29) STOP 43

WRITE (9+1710)1X

WRITE (9+1720) (DATA(I)91=1+12)
WRITE (991730)11+12+13514

IF (IWHY.EQ.Q0) GO TO 1440

READ (S5) ((FLUX(KeJ) 9J=10I3)eK=1916)
IF (EOF+5) 142041440

CONTINUE

STOP 61

CONTINUE

IF (IFLUX.EQ.1) GO TO 1440

If (ICURENT.EQ.,1) GO TO 1490

IF (IFLUX2,EQ.1) GO TO 1440

IFf (ICUR2.£Q.1) GO TO 1490

STOP 45

CONTINUE

WRITE (941950)

WRITE (9+1790)

DD 1450 IZK=1+1I3

WRITE (9+1810) 1ZKe (FLUX(JsIZK) 9J=1+10)
CONTINUE

WRITE (9.1820)

DO 1460 I1ZK=1+13

WRITE (991810) IZKe (FLUX(Js1ZK)9J=11+20)
CONTINUE

WRITE (941830)

DO 1470 1ZK=1,13

WRITE (941840) IZKe (FLUX(JsIZK) 9J=21+29)
CONT INUE

IF (IFLUX.EQ.1) GO TO 940

23
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1480

1490

1500

1510

1520

1530
1540

1550
1560

1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730

1740
1750

1760
1770
1780
1790

1800
1810
1820

IF (IFLUX2.EQ.1) GO TO .1220
IF (IWHY.EQ.0) GO TO 1490

READ (5) ({CURRENT(KsJ) sJ=1+15) oK=14164)

IF (EOF+5) 148051490

CONTINUE

STOP 63

CONTINUE

WRITE (941960)

WRITE (9+1790)

DO 1500 IZK=z1l+15

WRITE (9+1810)1ZKs (CURRENT (JsT1ZK) +J=14510)
CONTINUE

WRITE (991820}

DO 1510 1ZK=1,15

WRITE (9418101 1ZKs (CURRENT (Js1ZK) +J=11+20)
CONTINUE

WRITE (951830)

DO 1520 1ZK=1.15

WRITE (9+1840) 1ZKs (CURRENT (Jo 1ZK) 9 J=21,+29)
CONT INUE

IF (ICURENT.EQ.1) GO TO 970

IF (ICUR2.EQ.1) GO TO 1250

CONT INUE

CONTINUE

RETURN

FORMAT (/7% 1ZIP = 84913¢% IRECORD = #,1349% AND IREC = #4134//)
FORMAT (//% TREAT CROSS~-SECTION SET WITH FIVE THERMAL GROUPS.%s//s
1% IGM = 296 IHM = 1Se IHT = 49 IHS = 10e%¢//¢% ENERGY STRUCTURE®s/
2/7% EOTy 3E069 1.4E069 SE0Ss 4F0S5e 1EO0Ss 1.7E04+ 3.355E039 2.035£03
S9%e//e% 123449 T64BoSy 454,9 275449 167.9 101439 61,449 37,27 2246
Go%o//o® 13,71y B,315¢ 50439 3.059s 1,8559 1.125¢ 0.774879 0.281l4,
S #4//9% 00,1226 0,04617s 0.01834%//)

FORMAT (1XeI441I5+2X413)

FORMAT (/7% ISKIP AND IOPTION PARAMETER PRINTOUT.*//)

FORMAT (S5Xs13+5Xe13)

FORMAT (3(5X,s13))

FORMAT (2X+13)

FORMAT (//% RECORD PARAMETER PRINTOUT.®#//)

FORMAT (5X+20(13+2X))

FORMAT (8A10)

FORMAT (25X9+13+8A10)

FORMAT (6E12.5)

FORMAT (/7% SETTING POSITION OF TAPE FILE.®#//)

FORMAT (//% TRIAL SOLUTION NUMBER #,13.% HAS A NEW TITLE.®*//)

FORMAT (//% NEW DATA SET AFTER REPLACEMENT.#//)

FORMAT (//%# 1 = %*4134//)

FORMAT (//% TRIAL SOLUTION NUMBER = #4160¢//)

FORMAT (12A6)

FORMAT (//% THE X COORDINATE = #916G9//% THE Y COORDINA
1TE = #el4s//% THE NUMBER OF MESH INTERVALS = #,414,//%
2THE NUMBER OF GROUPS = ®%9]G0//)

FORMAT (/7% NEW DATA SET ADDITION.*//)

FORMAT (/7% ORIGINAL CROSS-SECTION DIRECTORY PRINTED OUT BEFORE NE

1WLY ALTERED VERSION.#®//)

FORMAT (1HO#SXe# COMPLETE CROSS=-SECTION DATA SET PRINTOUT.%*,1H0)
FORMAT (1H1)

FORMAT (1H0eS5Xs8A10+1H0)

FORMAT (//% 1 J=1 J=2 J=3 J=4

1 J=5 J=6 J=7 J=8 J=9

2 J=10 8//)

FORMAT (//+% AT STOP 15 KK = #513,//)

FORMAT (1XeI251X910(1PE13,5))

FORMAT (/7/® 1 J=11 J=12 J=13 J=14



1830

1840
1850
1860
1870
1880

1890
1900
1910

1620
1930
1940
1950
1960
1970
1980

1990
2000

2010

1 J=15 J=le J=17 J=18 J=19

2 J=20 87/

FORMAT (/7% 1 J=21 J=22 J=23 J=24

1 J=25 J=26 J=217 J=28 J=29 #//
2)

FORMAT (1Xs12+1X+9(1PE13.5))

FORMAT (/7/77)

FORMAT (/7% T10PTION = #413+7/)

FORMAT (///% TITLE OF OELETED DATA SET #4//)

FORMATY (//% KLW = ®¢135//+% TOPTIONUIP) = #4134//4% I0PTIONLIP~-1)
1= #4136//¢% ISKIP(IP) = #4139//9% ISKIP(IP=1) = #413+//)

FORMAT (//% TITLE CHANGE. DATA SET WITH OLD TITLE, %*//)

FORMAT (//# BECAUSE OF NEGATIVE TAPENO IPRINT SET EQUAL TO®#4134//)
FORMAT (//7# OLD TRIAL SOLUTION DIRECTORY PRINTED OUT BEFORE ALTERE
1D VERSION.#e//)

FORMAT (/7% OLD DIRECTORY ENTRY AND COMPLETE NEW REPLACEMENT.#//)
FORMAT (//% NEW DATA SET.#4//)

FORMAT (1HO9SXe® COMPLETE TRIAL SOLUTION DATA SET PRINTOUT.®s1HO)
FORMAT (//# FLUX PRINTOUT,.®#//)

FORMAT (//#% CURRENT PRINTOUT.®//)

FORMAT (/7% THE EQUIVALENT TO A STUP 56 HAS BEEN ENCOUNTERED.#//)
FORMAT (//# IN 7600 TAPE CONVERSION THE EQUIVALENT TO A STOP 60 WA
1S ENCOUNTERED#®#+I39% TIMES,®//)

FORMAT (//% EXIT FROM MAIN LOOP WITH I1LOG =#9144% AND IREC =%4]44/
17y

FORMAT (//% EXIT FROM MAIN LOOP WITH I =#.]149# AND ISKIP(IZIP) =#,
114+/7)

FORMAT (//% EXIT FROM MAIN LOOP BECAUSE EOF FOUND IN TRIAL SOLUTIO
IN TITLE READ.®//)
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