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XSMOD: A CODE FOR THE MODIFICATION

OH THE LOS ALAMOS MASTER DATA FILE

by

Martha S. Hoyt and Frank McGirt

-NOTICE-
This report « u prepared as an account of work
sponsored by the United States Government. Neither
the United Slates nor the United Slates Atomic Eniriy
Cominiuion, r.or any of their employees, nor any of
their contractors, subcontractors, or llwir employees,
makes any warranty, expreu or implied, or auumes any
Iccal liability or responsibility for the accuracy, com-
pleteness or usefulness of any information, apparatus,
product or process disclosed, or represents that its us*
would not infringe privately owned rifhls.

ABSTRACT

XSMOD is a CDC 6600 FORTRAN CDde which allows modifications
to group and/or cross-section sets in the Los Alamos Master Data •
File. The code uses the DATATRAN data manipulation language and
is modular in structure. Data sets may be added to or deleted
from the library; they may be retrieved from the library and
printed or may be written to a tape or disk file in a format
acceptable to processing codes. A description of the code, flow
diagrams, a code listing and instructions for using the code are
included.

I. INTRODUCTION

Over the past several years Roger Lazarus at the

Los Alamos Scientific Laboratory (LASL) collected

cross-section data from the Evaluated Xuclcar Cross-

Section Library of the Lawrence Livermore Laboratory

(LLLj and from the Unii.ed Kingdom Atomic Energy

Authority Nuclear Data Library (UK) and developed a

library of his own on the MANIAC. To make multigroup

processing possible he also built up a library of

group sets. The combined library of group sets and

cross-section data is the Los Alamos Master Data File

(LAMDF).

Lazarus and Frank McGirt decided to transfer the

cross-section effort to one of the largo computers

in the CCF. The multigroup processing code EVXS was

rewritten for the CDC 6600 by Margaret Asprcy.
t

Lazarus' MANIAC code I.Ilioo" prepared a library tape
for use by liVXS on the 6000. McCirt decided to use

the DATATRAN'' system to create the 6600 library.

DA'i'ATKAN is a uscr-oricntcd data manipulation lan-

guage developed at the Knolls Atomic f'owcr Laborato-

ry. It is a tool for saving, retrieving ami modify-

ing data in a simple manner. The DATATKAK system

available at LASL is described in Hoi", 4.

The DATATRAN libraries currently available on

the 6600 have come from two sources: 1) The orig-

inal LAMDF was converted tc the 6600 DATATRAN version

by processing the library tape prepared by LIB66 with

Martha Hoyt's XSDTLIB5 code; 2) A DATATRAN library

of the latest LLL data was created on the 6600 by

XSMOD.

XSMOD is a 6600 code which provides a means of

modifying a DATATRAN library. It can add, delete or

print group .sets and/or cross-section sets with angu-

lar distributions; print out the table of contents

of the DATATRAN directory; prepare a library tape of

the entire library or selected data sets for input to

UVXS; prepare linkage to EVXS if the user wishes to

make use of the modular execution feature provided

by the DATATRAN system. The capability of changing

part of a data set has not been implemented at this

time.

II. TilU t-IAIN CODE

XSMOD recalls the directory to the DATATRAN

library, calls the module RDJOBS to rend the job

requests and set up tho necessary retrievals, acts

us a control program to call upon individual modules

or subroutines to perform the tasks requested,
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defines and saves the directory if it was modified,

and sets up linkage with EVXS if requested. I'low

diagram? for the main code and all modules are in

Appendix A. The FORTRAN code listing is in Appen-

dix B.

The modules called and their functions are

these:

RDJOBS Read in job requests, set up add, tape and

retrieve lists, call RECLIB to scan library

tape and transfer requested blocks to ECS.

ADDG Add and/or list a group set.

ADDXS Add a cross-section set.

LISTXS Print a cross-section set.

TAPE Prepare a file TAPE1 in the same format as

that produced by LIB66.

Communication with modules is accomplished by means

of DATATRAN N.lists, which are defined in Ref. 4.

XSMOD also calls the following subroutines:

DELETE Delete a group or cross-section set from

the DATATRAN library directory.

CONTENT Print contents of DATATRAN directory.

CHANGE Print message and return to main code.

This is a dummy subroutine which can be

replaced by a module if the CHANGE keyword

is implemented.

Communication with the subroutines is standard, i.e.,

by arguments and common.

The subroutine DELETE modifies the directory by

replacing with zeroes"all directory information

associated with the group identification number (GID)

or cross-section identification number (SID) being

deleted. The directory structure is described in

detail in the section MODULE RDJOBS. DELETE modi-

fies only the directory since removal of the data

set is not necessary. To remove the data set from

the library tape a separate DTPURGE job must be

done. That job is described in Ref. 4, and the

information needed as input for it is printed out

by the subroutine DELETE. When all the DELETE's

requested on a single card have been done, the di-

rectory is closed up and the item count is modified.

The current directories are defined in N.lists to be

available to all modules, and the directory save

flag is set so that a new directory will be saved

at the end of the job.

The subroutine CONTENT prints out the list of

GID's and SID's in the directory at the time the

CONTENT card is processed. It also prints the

directory recall number and the save flag winch

indicates whether or not the recall nunvDer is valid.

III. MODULE RDJOBS

The option cards, which communicate to the main

code the jobs which the user wants to do, arc read

by the module RD.JOBS. The implemented keywords and

the jobs they do are as follows:

ADD SID Add specified cross-section sets to the

DATATRAN library and print.

ADD GID Add specified group sets to the DATATRAK

library and print.

DELETE SID Delete specified cross-section sets from

the DATATRAN library directory.

DELETE G1D Delete specified group sets from the

DATATRAN library directory.
LIST SID Print specified cross-section sets from

the DATATRAN library.

LIST GID Print specified group sots from the

DATATRAN library.

TAPE ALL Write the entire DATATRAN library to

TAPI-1.

TAPE SID Write specified cross-soction sots to

TAPE1.

TAPE GID Write specified group sets to TAI'lil.

CONTENTS Print table of contents of the DATATRAN

library.

EVXS Link with EVXS code.

LAST Last option card.

These cards are read by format (A10, 2X, 1016). The

keyword must start in column 1. Up to 10 GID's or

SID's may be specified on a single card. The first

ID specified must end in column 18. Remaining ID'S

must occupy the rightmost portion of successive b-

column fields.

RDJOBS defines as I'ORTRAN variables the DATATRAN

library directories for the GID's and SID's in the

library. The entire directory D.DIRECT consists of

seven records which contain the following informa-

tion:

Record 1 N.DIRGID.l/ GID's in the library

2 N.DIKGID.2/ DATATRAN library recall

numbers

3 N.DIRGID.3/ Numbers o f words f o r ;;ID s e t s

4 N.D1RSID.I/ SID's in the l i b r a r y

5 N.DIRSID.2/ DATATRAN l i b r a r y r e c a l l

numbers

6 N.DIRSID.3/ Numbers of words for SID sets



7 N.HD Recall number of the directory

The CID's and SID's are simple integers in the di-

rectory. They appear in the order in which they

were added to the library. The recall numbers in

Records 2 and 5 arc ordered so that they correspond

to the CID's and SID's in Records 1 and 4, e.g., the

nth word of Record 2 is the recall number of the nth

GID in Record 1. Records 3 and 6 contain the numbers

of words in the blocks saved for given GID's and

SID's. These also are ordered to correspond to

Records 1 and 4. l:or retrieval of the information

associated with a given GID or SID, the recall number

and number of words in the block arc essential. When

a job requiring retrieval of a GID or SID is request-

ed, the directory is searched for the given GID or

SID and the corresponding recall number and number

of words arc picked up. This information is passed

to the module RiiCLIU which scans the DATATRAN

library tape once and puts into liCS all information

wh'.ch will be recalled in the job. The actual recall

of the information into core is done by constructing

a particular recall card image in various modules at

the time the information is needed.

RDJOBS calls the subroutine READOPT to read in

the option cards. An entire card, i.e., keyword,

specified GID's or SID's and blank fields, is read

into the array KD1MAG anil printed. The keyword is

compared with all allowed keywords until a match is

found. By means of a computed GO TO, control passes

to a part of the code which makes lists, sets flags,

and sets indices for reading the next card. The

keywords and the processing which takes place at

this point are given below:

ADD HID Add SID's from this card to the list

IADDX and increase the count of items

in the list.

ADD GID Add GID's from this card to the list

IADDG and increase the count of items in

the list.

DELETI: SID Increase indices to read the next card.

DELETIi GID Increase indices to read the noxt card.

LIST SID Call subroutine TEMPLST to add SID's

from this card to a temporary list for

retrieval.

LIST GID Call subroutine TEMPLST to add GID's

from tnis card to a temporary list for

retrieval.

TAPE ALL Set flag IALL = 1.

TAPE SID Add SID's from this card to the list

ITAPX and increase the count of items

in the list.

TAPE GID Add GID's from this card to the list

ITAPG and increase the count of items

in the list.

CONTENTS Increase indices to read the next card.

LAST Indicates all option cards have been

read. Process lists.

Encountering the LAST card ends reading of option

cards. If a TAPE ALL has been requested, the list

IADDG is put in increasing numerical order, the list

ITAPG is filled from the GID directory and put in

increasing numerical order. The list 1ADDG is merged

into ITAI'C with the GID's from IADDG flagged minus.

The flagged GID's arc not retrieved from the library

in the module TAPE but arc read from a diskfile.

The lists ITAPX and IADDX arc processed in the sane

way for the SID's. If a TAPE ALL was not requested,

the tape lists ITAPG and ITAPX are put in increasing

numerical order and compared with the corresponding

add lists IADDC and IADDX. GID's and SID's which

appear on both lists arc flagged minus in the tape

lists. The tape lists contain all GID's and SID's

to bo written to TAPE1; the add lists contain all

CID's and SID's to be added to the library during

this job. If tape and/or add lists are empty, their

processing is skipped. READOPT returns to RDJOBS IX

and IG, the number of SID's and number of GID's to

be written to TAPE I.

RDJOB.S now propares the input lists for module

RUCL18. Three lists arc required:

N.RUEL - *MHX1* Identifier for the library tape

N.RECLID List of recall numbers and associ-

ated numbers of words in pairs of

all information on the library

tape to which access is allowed,

i.e., all CID's and SID's in the

directory

N'.USi; Recall numbers of all GlD's and

SID's to be retrieved in this job

To prepare the list .\.USE, RDJOBS calls subroutine

USELST or entry USIiAI.L if the entire library is to

bo retrioved. USI3LST removes any duplications from

the GID and SID lists made in TEMPLST. It searches

the directory for the GID's and SID's to be recalled

and puts the corresponding recall number into an



array to be returned to RDJOBS. It keeps count of

the GID's and SID's to be retrieved and finally puts

the recall numbers in increasing order. N.USE can

then be constructed from the recall number arrays

and counts returned. The module RECLIB transfers

the information to be retrieved in this job from the

library tape to ECS from where it is retrieved as

needed.

RDJOBS then defines the DATATRAN list N.RDJOUT

to return the following information to the main code:

N.RDJOUT.1/ Entire option card array XKDIMAG

N.RDJ0UT.2/ N(l) = number of SID in N.USE, N(2) =

number of GID in N.USE, IALL

N.RDJOUT.3/ GID tape list ITAPG

N.RDJOUT.4/ SID tape list ITAPX

IV. MODULE ADDXS

ADDXS adds a cross section to the DATATRAN

library from cards or tape. The input must be in

the UK or LLL format. The format used by LLL is

basically the sane as UK. The differences are these:

1) For reactions in which more than one neutron come

out, UK gives separate angular distribution and

secondary energy data for each neutron. LLL gives

only one angular distribution and one secondary

energy distribution to be applied to all neutrons.

The LAMDF stores only one angular distribution cor

each reaction. All of the secondary energy data

given is stored. 2) Cross-section data from UK is

given for the same energy mesh for all reactions.

Data from LLL can be on a different mosh for each

reaction. Original LLL tapes must be pre-processed

by l-'rank McGirt's LRLUK code which makes a common

energy mesh for all reactions. The output of LRLUK

is the input to ADDXS.

For each nuclide to be added to the library,

the following two cards arc required in the input

stream:

Card 1: SID No., SOURCE, CTIKD, NIN

Curd 2: 80 colunn descriptive message

The format for Card 1 is (16, 2A6, 16); the format

for Card 2 is (8MO). Tho items or Card 1 are de-

fined as follows:

SID No. The identifier lumber of this nuclido in

tho library

SOURCE "LLL" or "UK"

CTIND Indicator for card or tape input. "CARDS"

or "TAPE"

NIN Nuclide identification number to be searched

for on input tape or to be checked on input

cards.

Example: 1 1 2

col. 123456 2 8 4

Card 1 ^ 5 2 U ^ L L L , ^ T A P E ^ S 2 1

Card 2 LLL 521 S32 FROM TAPE 59463 4/16/73 by MSH

The information from Card 1 is used for checking

and for setting flags in the code. If the SID to be

added is already in the library, a message is print-

ed, and the code goes on to the next job._ If SOURCE

is UK, the first file on the tape is a directory to

the tape. It is read and printed. The source flag

is set for future use. The tape is searched for

NIN. If NIN is not found, a message is printed,

and the code goes on to the next job.

The format for the input data is described in a

widely circulated draft by K. Parker . The data

for each nuclide is divided into blocks. The first

block, Block 0, is a table of contents for the re-

maining blocks. It tells what kind of information

(cross-section, angular distribution, secondary

energy or fission) is given for each reaction, what

block number contains that information and the

number of cards in each block. The identifier num-

bers for the different kinds of data are:

1000 + reaction number for cross-section data

2000 + reaction number for angular distributions

30D0 + reaction number for secondary energies

4000 + reaction number for energy-nu pairs.

The definitions of the reaction numbers for UK data

arc given in the document mentioned above. Defini-

tions used by LLL vary slightly from the UK and are

given in Rcf. 9.

The kind of data contained in a given block is

determined from the table in Block 0. Control then

passes to the appropriate subroutine, READXS, R I: AD AD,

READSEC, or READMU, to read in the card images, make

appropriate checks on the data, and define DATATRAN

arrays to save the data in the library. When all

the blocks have been road, the DATATRAN cross-section

control record is defined. This contains the follow-

ing information:

IS1D SID number in LAMDK

ND(<25) Number of angular distributions

I7!DS(N).N*1,ND ID'S of angular distributions in

order in which they were encounter-

ed on input tape



SDES (8 words) Description from Card 2

IR(<SO) Number of reactions

IT1DR(I),I=1,IR ID of the angular distribution to

be used with the I'th reaction (-7

if no angular distribution)

NES(<4000) Number of energies in the cross-

section mesh

ES(I),I=1,NES Energies

IDR(I),I=1,IR ID'S of reactions

ME(1),1=1,IR In I'th word, lower and upper

indices to the energy block for the

I'th reaction

IRS(I),I=1,IR Number of secondary energy items

for I'th reaction

QR(I),I=I,IR Q values

IZ . Z-number

MIXT Unused indicator for mixture or

element

K2 Total number of words in secondary

energy blocks for all reactions

LLL Source (0 for UK; 1 for LLL )

The DATATRAN array for this nuclide is defined und

saved on the library tape. It contains the follow-

ing records:

N.CNTRL Cross-section control record described

above

N.XS(I) One cross-section record for each reaction

I

N.ESJ(J) One secondary energy record for each re-

action J that has secondary energies.

Energy-nu data is included in this block.

N.ANGD(K) One angular distribution record for each

angular distribution (K) given.

When the DATATRAN save is made, the card needed

to recall that array is punched out as a receipt.

It contains the array name, the number of words in

the block on the library tape, and the recall ID

number. The physical card is not needed for a later

retrieve job since XSM0D is able to construct the

card image from information in the directory. How-

ever, the information on that card must be used to

update the directory now. The punch file is rewound

and the name, number of words and recall ID number

are read from it and stored in the directory. The

count of items in the directory is increased, and

the directory save flag is set equal to the ID num-

ber. The new directory is defined in a DATATRAN

N.array so that it can be returned to the main code,

where the latest directory is saved at the end of

the job. The directory is not saved now because in

a single job the directory may be updated several

times. The directory save flag is also returned.

When the latest directory is saved, its recall ID

equals the value of the directory save flag plus

one.

If the nuclide being added is requested on a

TAPE1 file in this same job for later processing by

EVXS or for input to other libraries, it is written

to the diskfile TAPE6 now. The TAPE1 file must be

written after all other options have been processed

because its format is rigid. All requested groups

must appear in ascending order in the first file.

The SID files must also be in ascending numerical

order. Writing to the temporary file TAPE6 is more

efficient than retrieving since for retrieval it

would be necessary for RECLIB to make a pass through

the entire modified library.

The data for the added nuclide is listed by

calling the module LISTXS.

The subroutine PRCT is called every time a

card is read. It checks the sequenci-v information

(nuclide ID number, block number, and card number)

which appears in columns 73-80 of every card image.

If a sequence error is found, a message is printed,

and a flag set so that control goes to the error

entry at 1000.

Whenever any error is detscted, the code trans

fers to 1000 where IERR is set to the number of

cards already read plus one. The code then skips

the remaining cards for this nuclide and looks for

the next job.

All of the SID's requested on a single ADD SID

card are added before leaving the module ADDXS. For

the standard return at 2000, the data tape, TAPE2,

is rewound and the directory save flag is defined

as an N.name to be returned to the main code.

A. Subroutine READXS

READXS reads cross-section data (identifier

number 1000 + reaction number) and defines it in

DATATRAN lists to be saved in the library. The data

is checked for several kinds of discrepancies, and

if an error is suspected, the nuclide is not added

to the library.

The card image format is described in detail in

the draft by K. Cancer, wnich was referenced earlier.

The items which are checked by the code are:



1) The sequence information on each card read.

2) The reaction type number. This is compared to

what is expected from the table of contents.

3] The interpolation indicator. If '.nterpolation

is not log-log, a warning message is printed,

and reading continues.

4) The number of cross sections. This must not be

greater than the code dimension for the energy

array.

5) Temperature. The code is not designed to treat

temperature dependence.

One requirement of the UK format and of the

present code is that the cross sections for all re-

actions of a given nuclide must be on the same energy

mesh. For any single reaction the cross sections

may start or end at any energy contained in the mesh.

Thus only one energy array is set up and stored. An

index array ME must be formed to contain the lower

and upper indices to the energy mesh. For each re-

action, then, there is a word in ME which contains

the lower index in the leftmost 36 bits and the upper

index in the rightmost portion of the word.

Elastic scattering data is required for all

nuclides entered in the LAMDF and occurs first on

the input tape. Since its energy mesh is complete,

the energy mesh for the nuclide is set up when the

data for elastic scattering (1002) is read. The

lowest energy is set equal to 1.0 x 10" . Then the

energies and corresponding cross sections are read

in. An energy of 1000 is stored at the high end.

The energy array now contains two more energies than

the data cards contained. The cross section corre-

sponding to the energy 1.0 x 10~ is set equal to

the first cross section read in, and the cross sec-

tion corresponding to energy 1000 is set to the last

cross section read in. The word for the ME array is

constructed, and the DATATRAN list of cross sections

for this reaction is defined.

For other reactions the energies must be checked

against the master mesh. The first energy read is

compared with all energies in the master mesh until

a match is found. A cross section of 1.0 x 10~ is

assigned to correspond to the energy preceding the

matched energy, and the energy index is saved to be

used in constructing the index word in the ME array

later. If the energy read in matches the second

energy in the master mesh (The lowest energy in the
-20

master mesh is the dummy 1.0 x 10 •), tho cross

section assigned to the lowest energy is the same as

the cross section for the second energy. All suc-

ceeding energies read in are compared with those in

the master mesh. If they do not agree, a message is

printed and the job is dropped. When all cards in

the block have been read, the cross section, at the

upper end is set :o 1.0 x 10~ unless the energy

corresponding to the last cross section read is the

second highest (Highest was set to 1000.). In that

case the crJSS section corresponding to energy = 1000

is set to that for the highest energy read. The word

for the ME array is constructed, and the DATATRAN

list of cross sections for this reaction is defined.

Control returns to ADDXS.

B. Subroutine READAD

The angular distribution for any given reaction

is assumed to be isotropic unless a special angular

distribution is given. For both isotropic and spe-

cial angular distributions the center of mass system

is used to describe the data for elastic and discrete

inelastic reactions, and the laboratory system is

used to describe data for all other reactions. A

special angular distribution is always given for

elastic scattering.

READAD reads angular distribution data (identi-

fier number 2000 + reaction number) and defines it

in DATATRAN lists to be saved in the library. All

cards road are sequence checked. When the first

card is read, the reaction type is compared to that

expected from Block 0, and the code checks to be

sure'the first angular distribution given is for

elastic scattering. The system flag is checked to

determine whether it follows the convention labora-

tory system for all reactions except elastic and

discrete inelastic. If it does not, a warning mes-

sage is printed. If the input is from LLL, the

flag is corrected, because we have been assured by

R. J. Howerton that the data follows the convention,

but the flag is sometimes in error.

The identification number (TID) for the given

angular distribution is formed. If the reaction is

clastic, the TID is tho same as the SID. For any

other reaction the TID is formed by multiplying the

SID by 100 and adding the two-digit reaction number.

The code checks the flag IDATA to choose the

appropriate read: Mu-T pairs or Legendre coeffi-

cient representation. Most of the angular distribu-

tions currently in the library are in the form of



Mu-T pairs. A combination of the two representations

is also possible but occurs so rarely that, it was

not considered worthwhile to code for that case.

Mu-T Pairs. Angular distributions are given for sev-

eral different energies. The energies are stored in

a separate array E, and the pairs are stored in the

array TK. For each energy in the E array there is a

word in the index array MD which contains the lower

and upper indices to the words of the TK block which

correspond to the given energy. The lower index is

contained in the leftmost 36 bits, and ths upper

index in the rightmost 24. The pairs in the TK block

are cosine of scattering angle (Mu) and differential

scattering probability (T). If the lowest energy
-8

given is greater than 2.5 x 10 , the lowest energy

in the array E is set to 1.0 x 10 and an isotropic

distribution for that energy is entered into the TK

block. After all the pairs have been read in, the

integral over the cosine of the scattering angle is

checked by trapezoidal rule to make sure the data

has been normalized to 1. If it has not been, the

normalization is performed now. The DATATRAN list

for the angular distribution for this reaction is

then defined as follows:

ITIDS (ND) TID number for this reaction

SDES (8 words) Description of cross section for

heading

NED(<400) Number of energies for which angular

distributions are given

E(J),J=1,NED Energies in Mev

ISYS Flag: 1= center of mass; 2 = lab

system

A Atomic weight

LEGN Number of Legendre coefficients

KT (<4000) Number of words in TK block

TK(J),J=1,KT Mu-T pairs or NF.F^F^. ..FNp

MD(J),J=1,NED In J'th word, lower and upper indices

to the part of the TK block which

corresponds to the J'th energy

NINC Number of sub-divisions to use in

integrating. Set=40.

Control returns to ADDXS.

The UK format allows multiple angular distribu-

tions for each outcoming neutron. The LAMDF accepts

data for the first neutron only and skips the rest.

It is assumed that the data for the first neutron

applies to all neutrons. Multiple angular distribu-

tions for one neutron, though seldom encountered,

can be read and combined in the subroutine MULTI to

make a single distribution which '. * then saved in

the library.

Legendre Polynomial Representation. Legendre repre-

sentation differs from Mu-T pairs only in the con-

tents of the TK block. The E and MD arrays are form-

ed in the same way for both representations. For the

Legendre representation the TK block contains for

each energy the number of coefficients NF followed

by the coefficients.

On the input tape for each L up to LMAX, ener-

gies and coefficients are given in pairs. The data

is rearranged in the library so that for each energy

the coefficients for all L's are tabulated. To do

this all the energy-coefficient pairs are read into

a temporary storage block. All of the different

energies are then picked out and stored in the E

block. Then for each energy the coefficients are

found and stored in the TK block. .A count of the

coefficients, NF, is kept. If the coefficients for

the highest L's are zero, they are removed from the

TK block and NF is corrected.

C. Subroutine MULTI

This subroutine reads several angular distribu-

tions for each neutron and combines them into one

distribution which is stored in the library. The

first distribution is read into the residual arrays

XMU and T. The T values are multiplied by the prob-

ability for this distribution. The next dis'ribu-

tion is read into the temporary arrays XMU1 and Tl.

The Tl values are multiplied by their probability.

As each card is read into the temporary arrays, its

Mu's are compared with those already in the MXU

array. If a Mu exists in the XMU array but not in

the XMU1 array, it is inserted into the XMU1 array

and a corresponding Tl value is inserted by linear

interpolation. If a Mu exists in the XMU1 array but

not in the MXU array, it is inserted into the XMU

array and a corresponding T value is inserted by

linear interpolation. When all the cards have been

read in for this distribution, the values in the T

and Tl arrays are added and stored in T. Then the

next distribution is read into XMU1 and Tl and com-

bined as above. When all the distributions have

been read in and combined, the final distribution

exists in XMU and T. It is transferred to the TK



block, and KT is set to point at the current last

word of the TK block. Control returns to READAD.

D. Subroutine READSEC

READSEC reads secondary energy data (identifier

number 3000 + reaction number) and defines it in

DATATRAN'lists to be saved in the library. The usual

data block and card sequence checks are made.

Secondary energy data is given so that the dis-

tributions may be calculated according to specific

laws. The laws are nine in number, 1, 2, 5, 4, 5,

6, 7, 8, 10. Laws 1-7 and 10 are described in Ref.

8 for UK libraries. Ref. 9 describes laws 3, 8 and

10 as used in the LLL libraries. Briefly the laws

are as follows:

1. Neutrons coming out with a known energy.

2. Energy of emitted neutrons dependent on discrete

energy loss and reduction factor.

3. Continuous normalized spectrum independent of

initial energy.

4. 5. 6. Normalized probability function; (E /Eq) =

f(E,E / E " ) , where q = 0 gives law 4, q =

1/2 gives law 5, and q « 1 gives law 6.

7. Four constants to define a normalized probabil-

ity function to represent the fission spectrum.

8. Secondary neutron production cross sections as

a function of E, E' with all secondaries covered.

10. Simple evaporation spectrum specified by a single

parameter.

For each energy range one or more laws may apply

and a weight is given with each law. The sum of

these weights must equal the number of outcoming

neutrons. In UK format each neutron may be repre-

sented by one or more laws. For a given energy the

sum of all of the weights for all of the laws equals

the number of outcoming neutrons. LLL does not tab-

ulate data for individual neutrons, but gives one

set of data with weights summing to 1 Co apply to

all neutrons.

The conventions of the LAMDF are such that spe-

cial handling is necessary in entering LLL data.

Law 3 data is accepted as is since LLL uses it to

describe fission reactions and thus the number of

neutrons out is a special case. Law 8 is reformat-

ted to look like Law 3 to the processing codes.

Since the one set of data represents all secondaries,

the probabilities are divided by the number of neu-

trons out. The weight is multiplied by that same

number since now the probabilities can be thought of

as applying to only one neutron. For Law 10 the

weight is multiplied by the number of neutrons out

but the data is left as is since it applies to only

one neutron.

The data is read into the ESJ block. When read-

ing for a law begins, J points to the first unused

word is ESJ. All numbers in the block are floating

point; all positive numbers are reaction identifiers

or data and all negative numbers are markers. The

significance of the markers is as follows:

- 4.0 denotes end of data for a given law

- 5.0 denotes end of data for a given neutron

- 2.0 denotes end of data for a given energy

- 1.0 denotes end of data for a given reaction.

The end of neutron marker, - 5.0, is not used in the

straightforward way implied above. Since LLL data

does not provide for individual neutrons, a - 5.0 is

always followed by a - 2.0 when it is entered into

the LAMDF. The processing code EVXS expects this

combination. Therefore something special must be

done to make UK data compatible with the above re-

striction. The - 5.0 marker is not used to denote

end of neutron but is paired with the -2.0 for end

of energy. Data for individual neutrons is sepa-

rated only by the end of law marker, - 4.0. The

sum of the weights equals the number of outcoming

neutrons as required. In some cases the same law

may be represented more than once since originally

it was meant to describe different neutrons, but

this causes no problem in EVXS. Thus the same stor-

age configuration in the ESJ block can arise from

having several laws describe one neutron or from

having two or more neutrons. The sum of the weights

tells which case it is.

The ESJ block contains the following informa-

tion:

NRT Reaction number in floating point, e.g., 16.0

E. Lower bound of the energy range throughout

which the following laws apply. The ranges

are in order of increasing energy.

W, Weight associated with following law number.

Law number

Data Required data for the law given above

Law, Law number

-4.0 End of law marker

S



"k + 1

Data

-4.

-S.

-2.

Ei

\

Law

0

0

0

+ 1

End
End

End

Next

of

of

of

law

neutron

energy

energy

Data

-4.0

-5.0

-2.0

-1.0 End of reaction

For fission some additional information may appear

at the end of this block. It is described in SUB-

ROUTINE READNU. The total number of words in the

ESJ block, including the markers, is equal to J and

is saved in IRS. If no extra fission data follows,

the ESJ block for this reaction is defined in a

DATATRAN list, and control returns to ADDXS.

Secondary energy distributions are supposedly

normalized. For laws 1 and 2 the code compares the

sum of the probabilities to 1. For laws 3, 4, S and

6 the code uses trapezoidal rule to evaluate the

integral over the probabilities and compares the

result to 1. If the sum or integral differs' signif-

icantly from 1, a warning message is printed. In the

interests of preserving original data, no normaliza-

tion is performed in the LAMDF. If the user expects

normalized data for his code, he must do the normal-

ization himself.

E. Subroutine READNU

READNU reads energy-nu pairs for the fission

reactions 4018 and 4019 into the ESJ block. A 4000

block never appears alone but follows some secondary

energy (3000) block. Thus an ESJ block will already

have been started. READNU gets the ESJ pointer by

adding 1 to IRS(IR) which contains the number of

items already in the ESJ block. The first quantity

stored in ESJ by READNU is the floating point reac-

tion number 4018.0 or 4019.0. The energy-nu pairs

are then read in and the marker -1.0 is stored at

the end. The corrected number of items in the ESJ

block is stored in IRS(IR); the DATATRAN list is de-

fined, and control returns to ADDXS.

V. MODULE LISTXS

LISTXS lists a cross-section set from the li-

brary. When a cross-section set is added to the li-

brary, it is listed automatically. As part of the

ADD process, the data exists as DATATRAN lists in

ECS. The code simply defines the FORTRAN variables

from these lists and proceeds to set up the print.

A cross-section set already in the library may be

listed by requesting it on a L K T SID card. It is

retrieved from the DATATRAN library and printed.

The print format is essentially the same as

that developed by M. Asprey for the EVLIST code.

It gives the following summary information for each

reaction:

Reaction index

Reaction identifier

Angular distribution identifier

Lower and upper indices to the energy block

Q value

Reaction title

Length of secondary energy block

The first seven reactions are set up for print-

ing since eight (one for energy) is the maximum num-

ber of columns that fit on a page. Secondary energy

data and markers in the ESJ block are printed for

any of the first seven reactions for which an ESJ

block exists. This is followed by the energy mesh

and cross sections for the first seven reactions.

Secondary energy data and cross sections are then

printed for the remaining reactions. This is fol-

lowed by data for each special angular distribution

given. The following information is printed:

Energy index

Energy

Lower and upper indices to the TK block

TK block (Mu-T pairs or Legendre coefficients).

The cross-section print is set up in the SS

block which holds up to 2000 cross sections for up

to seven reactions. The block may be thought of as

seven strips, each of which is 2000 words long. The

number of strips and the maximum length needed are

cleared. The cross sections for a reaction are



brought into the array SIG which is large enough to

hold all the data. They are then transferred into

the first unused strip of SS starting at the I'th

word of the strip, where I is the index to the energ/

to which the first cross section corresponds. The

strip is then filled up to the 2000th word. The

count of strips used is kept. If data exists beyond

the 2000th word,, the strip just filled is written to

ECS via DATATRAN statements and the code continues

to transfer data from SIG into the same strip start-

ing at the first word of the strip. When all data

have been transferred from SIG, the second filling

of the strip is written out to ECS and the first

filling is restored. When all seven strips have been

filled or when all reactions have been set up in SS,

subroutine PRSIG is called to print SS. If a given

nuclide has more than seven reactions, the SS block

is cleared and set up to print the remaining ones.

The angular distributions are defined as FORTRAN

variables from the DATATRAN lists and printed one at

a time. If this listing is part of an ADD job, con-

trol returns to module ADDXS. If the listing was

requested on a LIST SID card, the code checks for

another request. When all requests have been filled,

control returns to the main code.

At the present time there are three libraries

from which listings can be made: UK, LLL, and RBL,

which is the library which existed on the MANIAC.

The libraries do not agree on their definitions of

all reaction numbers. Table I shows the reaction

numbers and the definitions for the three libraries.

The TYPE, which is the number of outcoming neutrons,

is given as it exists in the code. Each nuclide in

the DATATRAN library is flagged to indicate which

library it belongs to: UK, flag=0; LLL, flag=l;

RBL, flag=2. The standard reaction titles in the

code are for UK. Before a listing is made, the flag

is checked, and the appropriate titles are changed

if the nuclide is from the LLL or RBL library. The

library being used is identified as part of the head-

ing.

Subroutine PRESJ is called to print the second-

ary energy block. After the heading is printed, the

code counts data items, which are positive, and

prints them. Then it counts and prints the markers,

which are negative. The sequence of count and print

continues until all words in the block have been

printed. Control returns to LISTXS.

TABLE I

REACTION DEFINITIONS

Reac-
tion

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Type

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

2

3

0

0

1

2

1

1

2

3

2

0

1

1

2

1

1

1

1

1

1

1

1

1

1

UK

Total

Elastic

Monelastic

Total N,N'

N.N'l

N,N'2

N,N'3

N,N'4

N,N'5

N,N'6

N.N'7

N,N'8

N,N'9

N.NU0

N.N'C

N.2N

N.3N

N,F

N,F

N.N'F

N,2NF

N.N'A

N,N'3A

N.2NA

N.3NA

N.2NISO

Absorption
(fission + n,y)

N.N'P

N,N'2A

N.2N2A

...

...

...

...

...

...

...

...

LLL RBL°

N.N'P

N.N'Gma

N.N'D

N,N'He3

N.N'll

N,N'12

N,N>13

N.iM'14

N.N'15

N,N'16

N,N'17

N,N'18

N,N'19

N,N'2O

10



Reac-
tion

41

Type

1

1

TABLE

UK

I (cont)

LLLa

more levels

if needed

RBLa

79

80

81

82

83

84

85

86

1

1

1

1

1

1

1

0

0

150

N.PN

N.N'D

N.N'T

N,N'He3

N,4N

100

101

102

103

104

105

106

107

108

109

110

111

0

0

0

0

0

0

0

0

0

0

0

0

0

N.Parab

N.Gma

N,l'

N,D

N,T

N,IJe3

N,A

N.2A

N.PA

Destruction

...

- --

No entry under LLL or RBL means definition agrees
with UK. — means definition unassigned.

Code changes TYPE to 4 when adding l.LL nuclides
having reaction 85.

Subroutine I'KSIG prints the SS block. A print

line contains the energy indox, energy, and cross

sections for up to sovon reactions. If all cross

sections for a given energy are zero, that line is

omitted. If tlio number of energies for a given nu-

clidc is greater than 2000, the data for the first

2000 are printed, and the SS block is set up for

the remaining energies. This is done by clearing

the amount of the SS block that is needed and fill-

ing it by strips from the DATATRAN lists that were

written on ECS in LISTXS. When the set-up is com- •

plete, SS is printed. Control returns to LISTXS.

Subroutine RETREV is similar to the subroutine

of ..lie same name included in module TAPE. The dif-

ference is that the RETREV in module LISTXS is con-

cerned only with SID's.

VI. MODULE ADDG

The module ADDG does two jobs: it adds a group

set to the library from cards; it retrieves a group

set already in the library and lists it.

The following cards are required to add a group

set to the library:

Card 1

Card 2

Card 3

Card 4

Card n

Card n • 1

IGID

GDES

IGG.IRV

EMX(1),!=!,

(112)

(8A10)

(2112)

,IGG*1

(6F12)

Group identifica-

tion number

Descriptive mes-

sage

Number of groups;

reverse numbering

flag

Group energy

boundaries in

order of increas-

ing energy

KGRP,T(K),K=1,S Group number

(I12,5F12)(lowest energy

Card n • 2 T(K),K=6...(6F12) group first)-;

energy-unnorma1-

ized flux pairs

for this group

."ard n • m

Card n + m • 1 Repeat for each group cards like

Card n • 1 to Card n • m

Blank card at end

All cards except Card 2 have h fields of 12 columns

each, and all numbers are entered in the rightmost

portion of the field. Columns 73-80 are not checked

for sequencing information.

The code compares the group identification num-

ber (IGID) with that requested on the ADD GID card.

If they are not the same, the cards for this IGID

11



are skipped and the code goes on to the next job.

The data cards for groups to be added must be in the

same order as the GID's on the ADD GID card(s). Next

the code checks whether the IGID to be added is al-

ready in the library. If so, a message is printed,

the data cards Are skipped, and the next job is

tried.

The energy boundaries are read into the array

EMX. They must be in order of increasing energy.

The individual groups may be numbered such that the

lowest number (1) denotes the lowest energy group or

the highest number (IGG) denotes the lowest energy

group. If the latter numbering scheme is desired,

the reversing flag IRV on input Card 3 must be non-

zero.

The main loop reads and processes one group at

a time. The first card for each group contains the

group number (checked for consistency with the re-

versing flag) followed by energy-flux pairs. Addi-

tional pairs are on following cards. The pairs are

read into a temporary storage T. The energy of the

first pair is compared with the energy of the lower

boundary of this group, EMX(I). If they are not the

same, an error message is printed, and the next job

is begun. As each card is read, it is checked by

the subroutine LAST to determine whether it is the

last card, to make sure the energies are in increas-

ing order, and to make sure the energies do not ex-

ceed the upper boundary for this group. If an error

is detected, the job is dropped, and the next one is

begun. When all cards for one group have been read

in, LAST returns KT, the number of items in the T

array, and processing begins.

For the special case of a flat flux the only

card for the group contains the group number in the

first field and -1. in the second field. The code

then sets up the T array as follows:

T(1)*EMX(I) lower energy boundary for this group

T(3)*EMX(I+1) upper energy boundary for this group

T(4)«1.0

The number of items in the T array, KT, is set to 4

and processing for this group begins.

The flux is normalized and stored in the PH

array- The energies are stored in the EK array.

The average energy and average velocity for this

group are calculated, and the index word for this

group, MG(I), is constructed. The array MG contains

one word for each group within the group set- Each

of these words contains in the leftmost 36 bits and

the rightmost 24 bits the lower and upper indices

respectively which point to the parts of the PH and

EK arrays which belong to this group. The upper

energy boundary for a group is the same -"s the lower

energy boundary for the next group. The boundary

energy appears in both groups because the flux can

be discontinuous across the boundary. The DATATRAN

array for the input unnorma1ized fluxes for this

group is defined now, and reading for the next group

begins.

When the energy-flux pairs for all groups have

been read in and processed, the DATATRAN list for

this GID is defined and saved:

IGID Group identification number

GDES Description from Card 2

IGG Number of groups

MG(I),1=1,IGG In I'th word lower and upper indices

to PH and EK blocks for I 'th group

GE(I),I=1,IGG Average energy for each group

KG Number of energy-flux pairs for the

group set

PH(I),1=1,KG Normalized fluxes

EK(I),1=1,KG Energies

VB(I),I=1,IGG Average velocity for each group

IRV Reversing flag. If=0, lowest energy

group is 1; if^O, lowest energy group

is IGG

N.T(I) One DATATRAN record of unnormalized

input fluxes for each group

The directory is updated and returned to the main

job along with the directory save flag in the same

way as in module ADDXS. If the group set being add-

ed is requested on a TAPE1 file, it is written to

TAPE7 now. Again this procedure is the same as that

in module ADDXS.

Next the data is listed. The following quanti-

ties are printed for each group:

group number as indicated by reversing flag

average energy

average velocity

energy-flux pair number

energy

normalised flux

unnormalized input flux

flux per Mev

indices to the PH and EK arrays

12



The print foraut is sirail.ir to that used by M. Asprey

ni her KVLIST code.

if there is a request to list a CIO already in

the library, it is retrieved by the subroutine

RETRKV, the t:0K'iitA.\ variables are defined froa the

OATATRAX lists, and the above quantities arc printed.

Libraries which originated on the MIXIAC do no* have

available the average velocity and the ttnnoroalised

input fiujt. Zeroes arc printed for these unavailable

quantities. These libraries also do not pass along

the reversing flag which indicates the input group

numbering scheme. The chosen numbering is highest

group number for lowest energy group since this con-

vention is used in Many codes.

Control returns to the wain code when all ftjfi's

on a LIST CIO card have been listed or when all GIB'S

on an ADO Oil) card have been added and listed.

V1J. MODULE TAPE

The nodule TAI'I: prepares; it file, TAPE! on disk

or magnetic tape to be used as input to BVXS or to

be processed by TO-6 for their cross-section library.

All GIO's and SIP's in the IJATATRAS library can be

written to the file by u^ing the TAP!: ALL card. The

file includes all data added to the library during

this run. Selected CtO's ai.d StO's may be written

by using tltc TAPE lUtl and TAPE Sit) cards. CID's

appear on TAIT.l in ascending numerical order. They

arc all included as individual records of one filc--

the first file on tlic tape. The SID's also arc

written in ascending numerical order, finch SID is

in a separate file. A double end of file denotes

the end of information on TAPE1.

A tape identifier message is required in the

input stream. It is read by format 8AI0 into an ar-

ray of 100 words. Thus it is possible to have a

message 12 cards long, i-'or shorter messages a blank

card is used to stop the read. The message is writ-

ten at the beginning of TAI'I: 1 and is in the sane

file as the CID's. If no GID's are requested on

TAPE1, the first file contains only the identifier

message.

The array ITAPG is a list in ascending absolute

value numerical order of the GID's to be written to

TAPE1. If the Gil) was added during this run, it

resides on the disk file TAPB7 and is read fro* there.

A negative Flag in the ITAI'G list indicates this

fact. Any GID which is not flagged is retrieved

from the UATATRAN library. Each GID requested is

brought into core and written out to TAPGI. An ond

of file is written after all CID's in the list have

been written.

The SID's requested on TAPE1 arc in the list

ITAi'X. This list also is in ascending absolute

value nuacrical order with minus flags on the SID's

that xcro added during this run. The added SID's

are on the disk f.Uc TAPE6. For a given SID the

control record is brought into core and written out

to TAI'tl. Than the cross-secti.on records arc brought

in and written out one at a time, f-'inally the angu-

lar distribution records arc brought in and written

out one at a tine. Shcn these arc finished, an end

of file is written on TAI'Sii, and the next SID is

processed. Khen all of the SID's in the list have

been written, another end of file is written on

TAFE1. Control returns to the main code.

The subroutine RETREV constructs the recall

<av4 iauge and initiates the retrieval of a partic-

ular KID (010 or Sit) requested). It searches the

appropriate directory for the KID and picks up the

recall identification number associated with it. It

chooses the correct foraat to encode the OATATRAX

name required for the recall card image. When con-

trol reaches the recall card image, the retrieve is

wide. This scans that the DATATKAX lists for the

requested KID arc in ECS waiting to lie defined as

FORTRAN variables in ssaall core. Control returns

to TAPE.

A detailed description of the TAPEl file is in

Kef. 1. Briefly the file looks like this.

File 1 Record 1:

TAD (100) Tape description

SS No. of cross sections

File 1 Record 3:

lGli> Group set ID number

GOES (fi) Group description

ICG Nimber of energies

MC(I),I'I,1GG In i'th word, lower and upper indices

to Pit and EK values associated with

the I'th group

GE(I),1*1,1CG Weighted energy for each group

KG Nuobor of energy flux pairs

Pli(K).K*l,KG Normalized flux values

UK(K),K»1,KG Energy values in Mev



File 1 Record 3: (and following)

For each group there is a record like Record 2.

End of file

File 2 Record 1:

ISID Cross-section set ID number

NO Number of angular distributions

ITIDS(N),N=1,ND ID'S of angular distributions in

order on tape

SDES (8) Cross-section description

IR Number of reactions

1TIOR(I),I*1,IR ID'S of angular distribution to be

used with I'th reaction (-7 if no

angular distribution)

NES
ES(J).J*1,NES

IDR(I),I*1,IR

ME(I),I-1,IR

IRS(I),1*1, IR

QRCU.I-l.IR

1Z

HI XT

K2

LLL

File 2 Record 2:

SIC(J)

ESJ(I)

File 2 Record 3:

Number of energies
Energies

Reaction ID's

In I'th word lower and upper in-

dices to the energy block for the

I'th reaction

Number of secondary energy items

for I'th reaction

Q values

Z number

Unused indicator for mixture or

element

Total number of words in secondary

energy blocks for all reactions

Source (0 for UK; 1 for LLL; 2 for

RBL)

Cross sections for one reaction

Secondary energy data for this

reaction if given

(and following)

For each reaction there is a record like Record 2.

There is a total of IR records, the last of which

is numbered 1R*1.

File 2 Record IR+2:
1TID Angular distribution ID

SDES (8) Cross-section description

NED(< 400) Number of energies for which d i s -

tributions are given

E(I),I=1,NED Energies

ISYS System fag (1 for data in center

of mass; 2 for data in laboratory)

A Atomic weight

LEGN Number of Legendre coefficients

KT(>S 4000) Number of words in TK block

TK(K),K=1,KT Mu-T pairs or Legendre coefficients

MD(I),1=1,NED In I'th word, lower and upper in-

dices to the part of the TK block

which corresponds to the I'th energy

NINC Number of sub-divisions to use in

integrating

File 2 Record IR+3: (and following)

For each angular distribution there is a record like

Record IR+2. There is a total of ND records, the

last of which is numbered IR+ND+1

File 2 Record IR+ND+1:

Like Record IR+2

End of File

File 3 (and following)

Like File 2. One file for each SID

End of File (End of tape)

VIII. USING THE CODE

A. Over-all Deck Setup

The deck for running XSMOD is as follows:

Control Card Deck

. 8-9

Update Input I Required only if adding to the

7-8-9 cross-section library. Puts card

image from OLDPL=DATA onto COMPILE=

TAPE2.

Update Input II XSMOD code

7-8-9
Tell XSMOD what jobs to do.Option Deck

7-8-9

Data Deck Required by certain options. See

Section C, Data Setup.

EOJ

.E. Control Card Setup

The following control card deck is used to run a

typical job:

14



$JOB(NAME=MH0YT,CL=U,AC=XXX.UA=XXXXXXXX,TL=2M,

$1SC=*156OOOB,

$2LC=2000000B,PL=*,MX=66)

RFL(6000)

ASSIGN MT,NEOT(PLB.LXXXXLOO.SHB)

ASSIGN MT,DTLIB(PLB,LXXXXLOO,SHB)

ASSIGN MT,NEWLIB(NLB,LXXXXLOO,SHB)

ASSIGN MT,TAPE1(NLB,LXXXXLOO,SHB)

ASSIGN m, DATA (PLB.LXXXXLOO.SHB)

ASSIGN AB.UPDATE2.

C0PYBF(UPDATE2,UPD)

RETURN(UPDATE2)

C0PY(DTLIB,TAPE3O)

RELTAPE(DTLIB)

REWIND(TAPE30)

C0PY8F(NEWT,0LDPL)

C0PYBF(NEWT,N0VAF)

C0PYBF(NEWT,CLASP)

C0PYBF (NEOT, DTPATH)

C0PYBF(NEWT.RDTFILE)

CpPYBF(NEWT,SCAN)

C0PYBF(NEWT.RECALL)

C0PYBF(NEWT.S0RT)

C0PYBF(NEWT. INITIAL)

C0PYBF(NEWT,DTCATLG)

tELTAPE(NEWT)

Contains OLDPL

of XSMOD as 1st

file, then

DATATRAN over-

lays.

DATATRAN li-

brary tape,

TAPE30

New DATATRAN

library tape.

Assign only if

library is being

changed.

TAPE1 for EVXS

or TD-6 library.

Assign only if

file is needed

on a tape.

OLDPL contain-

ing card images

of cross-section

data to be add-

ed to the li-

brary. Use

only with ADD

SID job.

OLDPL for XSMQD

DATATRAN system

needed to run a

DT job.

Required for

DATATRAN run.

Required only if

tape DATA has

been assigned.

Code XSMOD

ONSNC1I1.

REWIND(RDTFILE)

REWIND(LCO)

COPYBF(RDTFILE.LCO)

RETURN(RDTFILE)

BKSP(LGO)

REWIND(UPD)

RFL(60COO)

UPD(D.P-DATA,C*TAPE2.L»A124)

RELTAPE(DATA)

REWIND(UPD)

RFL(60000)

UPD(P,L=A124)

RETURN(0LDPL)

RETURN(UPD)

COPYSBF(COMPILE)

RFL(156000)

SCAN(COMPILE) Pre-conpiler:

makes DATATRAN

statements ac-

ceptable to

FORTRAN compiler.

RETURN(SCAN)

RETURN(COMPILE)

RUN(S,I=DTAPE3)

RETURN(DTAPE3)

L0AD(LGO)

N0C0.

ONSWCH4.

NOVAF.

REWIND(TAPE30)

COPY(TAPE30.NEWLIB)

EXIT.

REWIND (TAPE30)

COPY(TAPE30.NEWLIB

7-8-9

C. Data Setup

Certain options require additional information front

the input stream. Options and their requirements

are shown below. The required data cards are de-

scribed in detail in the modules which read them:

ADD SID

Card 1: SID No., Source, Ctind, Nin

Card 2: 80 column descriptive message

7-8-9

Starts execution.

Use only i f tape
NEh'LIB assigned.

15



Cards 1 and 2 are required for each SID punched on

the ADO SID card. The last Card 2 must be followed

by a 7-8-9.

ADD GID

Card 1: 1CIU

Card 2 : GOES

Card 3 : tGG.IRV

Card 4 to Card n: Croup energy boundaries

Card(n*l) to Cartl(mm): Group number and energy-

flux pairs

Blank card

7-8-9

Cards 1 through Blank arc required for each GID

punched on the ADD GID card. The last set must be

followed by a 7-8-9.

TAPE ALL, TAPE SID, TAPE GID

Card 1 to Card .1: Tape identifier message, n must

be < 12.

Blank card if n < 12

EOJ

No data cards are required for the following options:

DELETE SID, DELETE GID

LIST SID, LIST GID

CONTENTS

EVXS

LAST

In general options are processed in the order in

which they appear on the option cards, and the re-

quired data must appear in the same order. The only

exceptions are the tape options, TAPE ALL, TAPE SID,

and TAPE GID. TAPE is always processed last and

requires only one tape identifier message since only

one tape is written. The tape identifier cards must

be last in the data decK regardless of where the

TAPE card appears in the option deck.

Example

DELETE SID
ADD GID

TAPE GID

ADD SID

TAPE SID

LIST GID

CONTENTS

LAST

7-8-9

551
16

35

501

520

' 35

554

16

520 536 Option deck

Data for ADD GID 16 (several cards)

7-8-9

Data for ADD SID 501 (2 cards)

Data for ADD SID 520 (2 cards) Data deck

Data for ADD SID 536 (2 cards)

7-8-9

Data for TAPE GID, TAPE SID

EOJ

P. Assigning the Library

The library which the DATATRAN system works on is

called TAPE30. It can be read or written on at any

time. To make sure that the library on the magnetic

tape is not ruined if the job fails during execution,

the library on tape, DTLIB, should be copied to a

diskfile, TAPE50, and released. If TAPE30 is modi-

fied during the job, TAPE30 must be copied to a

blank magnetic tape, NEWLIB, after job execution is

finished. To gain access to the library on TAPE30,

the code recalls the directory to that library.

Since a new directory and recall card are made every

time the library is modified, the directory recall

card and appropriate comment cards are entered into

the code by means of an UPDATE MDENT in every run.

The directory recall number is printed at the end of

every job. The directory recall card looks like this:
Col. 4 5 7
7 4 8 J
RECALL D.DIRECT ERASE IN-l-DAY 1533WRD RMRV1 60

The recall number ends in column 71.

If the user wishes to create a new library, he must

assign as his DTLIB a tape which contains a null di-

rectory. The null directory is recalled in the same

way as any other directory. Its recall number is 3.

The code checks for an empty directory and re-routes

its flow accordingly.

E. Use of IMAGE

The first block on every DATATRAN library tape is

the module IMAGE, and XSMOD recalls it at the begin-

ning of every job. It is useful for printing out

DATATRAN lists and is called by the following se-

quence of statements:

N.LIST=name(s) of list(s)

KALL IMAGE

IMAGE must be called only from a main program in a

module or the main code. It may not be called within

a subroutine.

F. Procedure for LLL Tapes

The following procedure has been used successfully

to enter data from LLL tapes into the library with

16



XSMOD:

(1} Determine the data structure on the LLL tape.

Assign the LLL tape PUS. Buffer in three rec-

ords, get the length, print in octal. This can be

done with Hoyt's DMPLLL.11

(2) Prepare an UPDATE OLDPL of the raw data.

After determining the data structure from an

examination of the output from (1), buffer in a re-

cord at a time and write out card images using 8A10

to a file TAPE2. Hoyt's LLLTAPE,12 possibly with

some variation because of differences in record

structure, will do this. Use TAPE2 as input to

UPDATE.

(3) Prepare input for XSMCD.

Run McGirt's LRLUK7 with input from the UPDATE

OLDPL made in (2). LRLUK puts all reactions for one

nuclide on a common energy mesh, throws out the sec-

ond representation of the same angular distribution

(LLL gives both Mu-T pair and Legendre form), and

ignores data for General Classification Numbers

above 12. The output is card images on TAPE3. For

convenience TAPE3 is used as input to make an UPDATE

OLDPL. It is then possible to pick off only the nu-

clides the user wants to enter into the library with-

out reading the entire tape.

l4) Run XSMOD to enter nuclides into the library.

Use UPDATE to put nuclides to be entered into

the library onto COMPILE=TAPE2.

G. Linking with EVXS

It is possible to link directly with EVXS after run-

ning XSMOD. The user may wish to do this if he needs

to run with EVXS a group or cross-section set not

previously in the library. The procedure is as

follows:

(1) Request XSMOD to make the file TAPE1 containing

all GID's and SID's needed by EVXS. TAPE1 may be a

diskfile. Request EVXS processing by using the key-

word EVXS in the option deck.

(2) Alter EVXS:

Insert before program card: OVERLAY(BVXS.O.O).

Change program card to eliminate file name MADSK.

Use file name TAPE1.

(3) Compile EVXS with the above changes, and make

the absolute overlay file by using

RUN(S)

LOAD(LGCJ)

NOGO.

(4) Run XSMOD. It will call EVXS when it is fin-

ished. Data in the input stream required by EVXS

should be preceded by a 7-8-9 card to separate it

from data required by XSMOD. EVXS finishes normally.

There is no return to XSMOD.
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PROGRAM XSMOD

IEXIT ' 0
Get time limit from job card

Recall IMAGE
Recall Directory
Define Ftran variables for directory
Initialize directory save flag

Prepare list for Module RDJOBS
Kail RDJOBS

Define Ftran variables from RDJOBS output

199 IB

200 Compare KDIMAG(IB) with keywords

not found

210 IB • IB+11

more time

found

Check for time limit time
up

21S IEXIT - 1
Print
Go to 1000

220 Go to (S00, 550, 600. 650, 700,
750, 800, 850, 900, 950, 960, 970, 970
970, 1000) I

Enter from
220

500 Call Change

Enter from
220

550 Call Change

20



Enter from
220

600 IEVXS * 1

Enter from
220

650 Go to A

Enter from
220

i r

700 Prepare ::.list for module ADDXS |

r

Chem for time limit

i

time uo «.
70S iEXIT * 1
Print
Go to 1000

OK

710 Kail ADDXS

Define h'tran variables from
modified directory, save flag,
exit flag returned from ADDXS

Is IEXIT * 1? "H Go to 1000 I

21



750 Prepare N.

Enter from
220

list for module

t

ADDG

Check for time limit
time up

760 IEXIT «
Print
Co to 1000

OK

70 Kail ADDG

Define Ftran variables from
modified directory, save flag,
exit flag returned from ADDG

Is IEXIT = 1?
yes

Go to 1000

•inter from
220

1

800 Call DELETE
for SID

1 r

Define N.list for IMAGE
Kail IMAGE

Enter from
220

i r

850 Call DELETE
for GID

1 r

Define N.list for IMAGE
Kail IMAGE

Enter from
220

Enter from
220

900 Prepare N.list for
module LISTXS
Kail LISTXS

9S0 2.ISTF2. * 1
Prepare i .list for module
ADDG to list a group
Kail ADDG

22



Enter from
220

I 9 6 0 Call C O N T E N T [

Enter from
220

I
9*0 ITP « 1

Enter from
220

1000 Is IDIRSV

1003 IOIR • IDIRSV*1
Define and save
0.DIRECT
Print directory with IMAGE

I Is IEX1T • 1? L£2

Call EX17

yes
yes

Is IEX1T * !?

Call ABORT

1005 Is ITAP - 1?

yes

I Kail TAPE

Is IEVXS

1050 Print: END JOB

yes Endfile 18
Call Overlay (4HEVXS,0,0)

END

23



MODULE RDJOBS

Enter

Define Ftran variables transmitted
by DT lists: Directories, keywords

Clear storages

Call Readopt (IX, IG)

i.

no

107 Call Useall for SID
Call Useall for GID

Is iN(l) « 0? yes

Call Uselst for SID

106 Is N(2) = 0?

1

u yes

yes

no
r

Call Uselst for GID

t

108 N.REEL » *MHX1*

< t

Are both directories empty?

Is GID directory empty?

no

Is SID directory empty?

no
i

Define N.RECLID for GID and SID

109 IXE - N(l); IGE - N(2)

yes fc

ves ^
. p

1109
Define N.RECLID
for SID only

1108
Define N.RECLID for
GID only



Are IXE and IGE - 0?
yes

no

I Is IXE - 0? \
110 Define K.USE for
GID only

no

Is IGE • 0?
Define X.USE for both
GID and SID

yes

115 Define N.USE for SID only

120 Continue

KALL RECLIB

125 Is IX • 0? { m » IX « 2

Is IG - ft? j- yes IG • 1

no

130 Define K.RDJOUT

Return

25



SUBROUTINE READOPT

ENTER

IAIX » 0; IB • 1; IE- 11;
JG • 1; JX « 1; KG « 1; KX

I
10S Read 1 option card |

Print it

not

| Compare

done

Do 110, I = 1, is|

option card with keywords]

i (not same

110 Continue

G>
idone

Error print

120 Go to (130, 140, ISO, ISO, 12S, 122, ISO,
ISO. 130, 140, ISO, 14S, 160, 1SS, 170) I

122 JB * IB+1

not don*

• Do 123 J - JB, IE

Is KDIMAG(J) • 0?

Jno

IADDG(JG) - KDIMAGCJJ

123 JG • JG+1

done

yes "•(A
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not done

160 JB « IB+1

Do 162 J = JB , IE

I s KDIMAG(J) = 0?

ITAPX(KX)

1

* KD1MAG(JJ

r

162 n = KX*1

, done

yes

170 Print: Last card

[ i s IALL - :? \ yes

no

| IG = K G - 1 ; IX = KX-1

I
C a l l Order CITAPG, IGJ

| Ca l l Order (ITAPX, IX)

Oo 130 I • 1, 100

1
Is ITAPG(Ij = 0?

-»| Do 180 J » 1, 100 [

Is 0?

Is ITAPGdJ - IADDG{Jj?

nttdpne
Ino

180 Continue

not done Idon*

"I 190 Continue '

don«

yes

yes.
Flag ITAPG(lj
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1
-»J200 Do 220 I - 1, 100 |

I Is ITAPX(I) >= 0? I-

-*\ Do 210 J = 1, 100

not done
, .no

-| 210 Continue j

not done

done

•J 220 Continue I

ione

I 230 Return [

yes

Is IADPXCJ) « 0? ]r yes

Is ITAPX(I) « IADDX(J)? j- yes Flag ITAPX(I)

-W 250 JG • JG-1; JX « JX-1

Call Order (IADDG, JG)

Call Order (IAODX, JX)

Fill ITAPG from directory
Call Order (ITAPG, IIG)

Fill ITAPX from directory
Call Order (ITAPX, IIX)

Call MERGE for GIP
Call MERGI for SID

270 Return
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SUBROUTINE TEMPLST

not done

Enter with

ix, JJ, n, IE

II = N(JJ); ISO - IB+1

Do 110 I * ISD, IE

Is KDIMAG(I) - 0?
yes i Return

Is II < 200?

yes

107 II • II+l
N(JJ) 'II

110 IX(II) • KDIMAG(I)

done

Return

Error print
Return
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SUBROUTIXE USELST

Enter with
IIX, IOUT, JJ, KDIR, IIK

JL
lOUT(l) = 1IX(1)
IE = N(JJj; JE = 1

r Is IE = 1?

» Do 120 I = 2, IE

not dona J 120 Continue

12S Clear U S

yes

not done

Oo 110 J = 1, J2

1
Is IIX(I) = IOUTfJj?

1 no

110 Continue

\
JE = J

IOUTCJEj

done
r

E » 1

= IIX(I)

yes
M Print

K = 0

* Do ISO I - 1, JE

JH
Do 140 J = 1, IIK 1

is IOUTCIj = KDIK(J)?

1
not done

yes ^
W

14S K = K

,no

140 Continue

done
r

Error print

i

» 1
KDIR(J*100j

ISO Continue



1 Is

| Put Recal

1
K < 1?

no
r

L ID'S

1

190 X(J.

1

4—
t

0 -

f

in

K

yes

order

Return

ENTRY USEALL

Enter with
UN, IOUT, JJ, K01R, IIK

Is IDIR(l) • 0?
yes

no

X(JJ) • IIK

~>f Do 200 I ° 1, IIK

2G0 IIX(I) « KDIRCI-100)

done

Return

Return



SUBROUTINE MERGE

J « J+l • no

Enter with
IADD, IA, ITAP, IT, IS

Is IADD(l) = 0?
I yes 350 IS = IT

Return

J = 1; IS - IT+1

Clear ITAP from IS to end

IS = IT

# Do 200 I - 1, IA

yes
Is IADD(I) = 0? | H Return

I no

110 Is ITAPCJ) « 0? ITAF(J: « -IADD(I)

yes

120 Is IAOO(I) < ITAPfJj?

130 KK « IS+1; KL • KK-J

Do 150 K - 1, KL

ITAP(KK) • ITAP(KK-l)
KK • KK-1

not don* 150 Continue

Idona

ITAP(JJ • -1ADDCD
IS « IS*1

not done
200 Continue

, done

Return I

190 J « J+l
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SUBROUTINE ORDER

Enter with ILIST, I,

IL - L-l

ftj Do 200 I - 1, IL I

Is ILIST(I) - 0? yes

Do 100 J - JB, L

I Is ILIST(J) « 0?
yes

no

Is ILIST(I) < ILIST(J)7 [-
yes

no

Exchange fLISTCI) «nd ILIST(J)

I Is J - L? yes

no

I - 1-1

not don*

not don*

"j 100 Continue

2 r

-\ 200 Continue j

\ 300 Return



MODULE ADDXS

Ierr « 0

Tno

150
I«rr « 0?

Enter

Define Ftran variables from DT lists:
Sid directory, IIX, IB, TL, XKDIMAG
ITAPX, IALL

jlerr = O;IC = IB |

-»jioo ic = ic

Ierr = 0? no

yes

Skip remaining cards
for nuclide in error

1105 Check for return done

not done

Check for time limit
time up

Go to 2000
(Return)

N.ADDXS.3=F.IEXIT
Go to 2000 (Return)

Clear storages 5 DT arrays

Read: Kid, Source, Ctind, flin
Read: Description

Set input unit for tape or cards

Compare Sid on add card and data card not OK Ierr - 2
Print

105
Check Sid against old directory

already ir

.OK

115
Ierr • 2
Print

120 Set flag LLL * 0 for UK
- 1 for LLL

tap*
Reading tape or cards?

yes cards

Go to 155
p. 2

Read 1 card ]—LIerr • 0?
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|155

Read and print

ILL ' 1? I r

Ino

Tape Birectcry 1

j r

W 160 Read (2) 1 card image

Skip remaining cards
for this Sid [Check for Egr } yes

Print
no

Print
Rewind 2
Go to iOO

Sid found?

I yes

170 IBLK = 0; SCD = 1
Clear Block 0 storage
Read Block G

• Do 240 I = 1, Last block

Skip reactions 1001, 1003, 1004

£
ITP « IRT/1000

ITP = 1? 176 Call Readies

ITP - 2?

I no

7 7 call Readad

ITP = 3? | y B S>

ITP

1 178 Call Aeadsec

no
r

i 4? p

Message. Skip cards.

9178 Call Readnu

M 205 Increase count of cards read

not done
240 Continue

J

ITIBR(IR) = -7

ITIDR(IR)
ITIDS(ND)

no
179 Ierr » 0?

yes

Print
Go to 100

done

Mixt »
Define
Encode

0;K2 • ZIRS
DT control
DTnama

D.£(AM))-X.CNTRL,JJ
Rewind
S«V« 0

Punch
CCAM))

record

.XS,.N.ESJ,N\ANGD



1
Rewind Punch

260 Read Punch to update directory
Increase count in Sid directory

279 Decode Sid no. for directory
Set directory save flag
Define modified directory as
N.array for return

t

1 no
300 Is Sid requested on Tape 1? I—•—

i

yes
f

Write Sid to Tape 6

i f

400 N. LISTXS = 0
Kail LISTXS to print

i t

Go to 100

multiple
entries

Error Path

1000 Ierr » NCD • 1
Go to 100

multiple
entries

Return

2000 Rewind
Define
main

Return
End

2
IDIRSV for return to
code
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SUBROUTINE READXS

Enter

Clear Storage
J = 2; NCD = 1

IR <= XR • 1

Read 1st card

Check reaction type" r
not OK

OX

Print
Go to 1000

-* p\ Print

no

110
Read card: ERL, ERH, T, NCER, NXS

NXS < ES dimension?

yes
#1

Print
Go to 1000

Print
Go to 1000

| 3 20 Reaction type » 1002? j - 5 5 •) Go to ISO

yes

ESQ) • 1 0 x IP-20

Read cards for this energy range
Energy -XS pairs; 3 pairs/card
Store both energies & sigroas

done

Adjust J pointer to reflect whether
last card was full and repetition
of last pair in next energy range

All cards for this reaction read?

,y.s

Set highest ES - 1000
Fix low and high ends of signas
Save NES (number of energies)
Pack index word for this reaction

I
Go to 2000
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Enter from
120

ISO Do 220 II - 2, NCER
Read Card: Energy XS pairs
into Dum, Sig; 3 pairs/card

Was card read « 3rd card in block?

• res

Ccmpare Dum(l) to all ES to find
index of energy to which 1st Sig
belongs.

not found 170 Print
Go to 1000

found

I Save index. Set Sig(l)

190 Compare energies in Dum
to appropriate ES's

do not match 205 Print
Go to 1000

match

215 Increase pointers I

not don*
-\ 220 Continue

done

Adjust J pointer to reflect whether
last card read was full and repetition
of last pair in next energy rang*

Go to 110
no All cards for this reaction read?

Is no. of XS read > no. of energies in ES?f
yes

no

230 Set sigaa at high end
Pack index word for this reaction

I Go to 2000 |

Print
Go to 1000
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Error Path

multiple
entries

1000 Ierr » NCD • 1
Return

multiple
entries

Normal Return

2000 Define Datatran list
sigmas for this reaction
Return
End

for
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Print
Go to 1000

SUBROUTINE READAD

Enter

1
Clear storage
Change Type for ILL tapes
ND = ND * 1; NCD = 1; I = 1

Read 1st card

Check reaction type
not OK Print

Go to 1000

OK

110 Get reaction type NRT
and no. of neutrons NN

Check ISYS flag against
convention lab system
for all reactions except
elastic, discrete inelastic

not OK Print

OK

130 Is reaction elastic?

yes

Is it 1st reaction?

L
-j LLL input? |

Correct ISYS

yes

ISO ITIDS(.\D) =
KID.100 - NRT

140 ITIDS(l) * KID

160 Choose appropriate read
Test IDATA

Go to 200
Mu-T pairs

«20
or 21

Go to 600
Mixed

Go to 400

anything
else

Print
Co to :000
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Mu-T Pairs

Enter from 160

200 KT = 1; LEGN = 0

220 Read Card: ERL, ERH, NCER, NDIS, etc.

Was it 2nd card?

230 E(l) = ERL

2S0 Pointwise?

yc:

ERL < 2.5xl0"8?

E(I) = ERL

260
E(I) = .5*(ERL + ERH)

240 EC1) = 10"11; E(2) = ERL
1 = 2; Enter isotropic AD for
E(l); Pack indices for ECU;
Set pointer KT = S

270 Pack lower index for I

NDIS = 1? no -J Call MULTI Check if last
Mu = 1

yes

yes

275 Read cards for this
energy range into TK block;
3 pairs/card; Mu-T pairs

Print
IERR = 2

done

Adjust KT pointer if last card not full

290 Pack upper index

T
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I = 1+1

1
Is LU. = 1?

Is NN = 1?

yes

I yes

Print and skip cards for
remaining neutrons

305 Check by trapezoidal rule whether
Ang Dist normalized to 1

yes

All cards read for this block?

yes

340 NED » I (energy count)
KT = KT-1 (no. items in TK)
NINC = 40

Define Datatran list for
Ang Dist for this reaction

Go to 2000

Print
Normalize

43



Mixed Legendre and Mu-T

multiple
entries

Enter from 160+

A.
600 Print: Cannot

i

700 Skip

*\ 1000 Ierr =

1

read this case

Cards

NCD + 1 ]

2000 Return

Leeendre

Enter from 160

400 Write ES block to ECS
and use it for temporary

KT1 = 1

Do 445 J = 1, NER

L = 1

405 Read card: ERL, ERH, NCER, LMAX, etc.

Was card read « 2nd card in block?

yes

415 „
ERL < 2.5 x 10" ?

no

yes

425 E(l) « 10"11; E(2) • ERL
I * 2; TK(1) • 1; TK(2) « 0
KT • 3; pack indices

420 E(l) > ERL
KT • 1, I " 1
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430 LMAX = 0?
yes ES(KT1J = ERL.

ES(KT1+1) = 0
KT1 = KT1 + 2

433 Is = 1?

Read cards for this L into
temporary. E, coefficient,
pairs; 3 pairs/card

lone

Adjust KT1 pointer if last card not full

i = 440 Is L = LMAX?

yes

yes

442 XN = 1?

ILL = 1?

not done

yes

445 Continue

Tdone

Print. Skip cards
for Nth neutrons

.15



i
I Set KT1 to point to last E |

450 Check 1st energy in temporary
against E(l) or E(2)

• 460 Do 480 K • 1, KT1, 2

\
Do 470 KK = 1, I

Compare ES(X), E(KK)

not done

not done

470 Continue

ES(K)-»E(I + 1)
1 = 1 + 1

480 Continue

done

i K S - |
1 I

-»| Do 520 II - IS, I |

r NF * 0

"*|DO 510 K * KS. KT1, 2

|Cowp»reES(K),

XX
500 NF - NF • 1-

TK(KT*NF)

-jsio contimi. 1
4

Pack I P W T index
CT - CT • Kf • 1

Print
Go to 1000



1
NF = 1? yes

KA = KT

< Do 515 KB = 1, NF

I TK(KA - KB) = 0?\-

514 KT = KT - 1
NF = NF - 1

not done
I

515 Continue

done

519 KS = KS • 2
Pack upper index
M~*-TK(KT - NF - 1)

(•>
not done

I
520 Continue!

done

Restore ES block from ECS
LEGN = I

47



SUBROUTINE Ml'^TI

Clear arrays XMU,
T, XMU1, Tl

I
Read 1st dist into XMU,
T arrays, Mu-T pairs;
3 pairs/card; Multiply
T's by their probability

Adjust KL index if last card not full

Do 2S0 ID = 2, NDIST

I
L = L

Read Card: ERL, ERH, NCER, Dum (1), Prob (L), etc.

I N'DIST «= Dim (1)? J-
Print
Go to 1000

7 * Do 210 KD = 1, KDsl

Read 1 card into part of
XMU1, Tl arrays; Mu-T
pairs; 3 pairs/card;
Multiply Tl's by their
probability.

Compare each Mu just
read with XMU

XMU > XMU1?
160 Put extra point

in XMU1

180 Insert extra point in XMU |

not done
200 Continue |

done

not don«

I Increase pointer |

210 Continue



1
Combine T, Tl arrays
and store in T
T(K) - T(K) + TITO

G> not
done

250 Continue

all dist read

KB - KT
KE « KB+2*KL
L - 0

260 K = KB, KE, 2

L • L + 1
TK(K) - XMU(L)
TK(K+1) - T(L)

not done
260 Continue

done

multiple

1000

1

1"

I err

2000

• KE

« NCD •

1

Return

1

1
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SUBROUTINE READSEC

Enter

1
Clear Storages

For LLL tapes make type
for reaction 85 = 4

100

105

Read card: IRT, NER,

}

ISYSM,

Is reaction number OX?

i

etc

nc

"I
>

ryes

Is ISYSM • 0?

yes

no

Get NRT (reaction type no) and
NN (no. of neutrons)

t\ Print

|

Print
Go to 1000

I
ESJ(l) =
J = 2

Do 500
Sumw =

1r

II *
0

NRT

1, NER Energy Loop

Do 450 III - 1, NN
Read card: ERL, ERH, NCER, NL, W, LAW

Sumw * Sumw + W

Neutron Loop

*120 Do 400 I - 1, NL Law Loop

Is I * 1? Read card: ERL, ERH, etc.
Sumw = Sumw + W

yyes

lis i n - in
yes

150 ESJ(J) « ERL

155 ESJ(J+1) • W
ESJ(J+2) • LAW
J • J + 3

Go to raad appropriate
law and return

200 ESJ(J) - -4.0 End of law 1

not don*
J

1400 Continue

ISO



Multiple
Entries
for errors

Li!

m 1 450

4SS ESJ(J+1)
ESJCJ+2)
J • J+3;

ILL = 1?

l

no
r

Continue

1

„ done
t

yes

« -5.0 End of
• -2.0 End of
ISumw * Sumw

neutron
energy

I Is ILL * 1?
I yes

ISumw = ISumw *

Is ISumw = NN? -W Print

nOt d0ne

yes

500 Continue |

done

ESJ(J) « -1.0 End of reaction
IRS(IR) = J

Does 4000 block follow?
yes

Define DT array for ESJ

-»{l000 I err « NCP • 1

2000 Return

SI



LANS 1-6

Enter all laws with J pointing to first unused word in ESJ

LAW 1

U N 2

5200 M - 3

5100 M - 2 Enter from
LAWS 3, 4, S, 6

S105 JL « J + 4
Jin - J

R«ad card: NV, (ESJ(K}, K « J, JL)
J • J - 1
Items • M * NV
Mitems « Items mod 6

Is Items < 5?

J,
yes

Get no. of cards to read
Adjust pointers
Read pairs into ESJ block

I
5120 J » J • Miteas • 1'

Law » 1 or 2? Integrate by
trapezoidal rule

Sun probabilities!

15155 Is SUB « -M Print

Kres

Go to 200

LAW 7

5700 JL -
Read '

J
1 paraa

J - JL
Go to

*
200

•

e
1

3
ters into ESJ

LAW 10

6000 IS LU. • IT

| Read card: DUB j

UJ(J) - >/
J - J • 1 Co to 200
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LAW 8

S800 Is LU. Print
Go to 1000

yes

S805 J - J-3; MEI • 1

| Do 58S0 II - 1, NEI I

-»|5810 Read card: WEI, EM, 1,?E0, Dum (4-6)

J - J+2

not don«

I
ESJfJJ *
ESJ(J+1)
ESJ(J+2)
J « J+3
ITEMS = 2
ESJ(J) -
ESJCJ+1)

EN
' m * v
« 3.0

*NPE0
DUM(4)
* DUM(5)/NN

Is DUM (6) • 0?

no

5815 ESJ(J*2) - DUM(6)
J - J + 3

Read energy - probability pairs
into ESJ. Divide probabilities
by NN.

done

5840 All cards read for this block

Set markers -4., -5., -2.
J - J • 3

5850 Continue

don*

Error print
Go to 1000

Go to 200

S3



SUBROUTINE READNU

Enter

T
Read card: IRT, NER, etc.

Reaction
J
no. OK?

i
yes

no Print
Go to 1000

100 J = IRS(IR) + 1

r
Is reaction 4018 or

103
J =

i
yes

ESJ(J) = IRT
J + 1

\

401! Print
Skip cards

-*\ IPS Do 200 I = 1, NER_zzr
Read card: ERL, ERH, T, NCER, NXS

I
Read energy - nu pairs
into ESJ block

not done

Error Entry

1000 Ierr - NCD • 1

200 Continue

done

ESJ(JJ = -1.0 (End of block)
IRS(IR) = J

Define DT array for ESJ

2000 Return
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MODULE LISTXS

Print

Enter

100 Define flag IB from DT l i s t I

IB ' 0?
yes - listing with add

Xno - listing requested

Define Ftran variables from DT lists:
XKDIMAG, SID directory, No. words
in SID directory

I i c - is I

'jlSO IC » IC • 1 )

Check for return

no
r

Call RETREV

}t

yes -0Go to 2000

*"Tim*l erroTT]

no

170 Define DT lists for retrieved SID

200 Define Ftran variables from DT
list for control record

U L ' 0?
yes

Source • UK

1 LU
1

IT "°
- 1? |

Chang* reaction titles
Source • LLL

1

\ 210 ILL • 2?

Ch«ng« r«»ction titl«s
Sourc* • RBL
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I
215 Print SID heading

250
II
IF

r

IR1 = IR
» Minimum (7,
= 0

I
IRl)

Do 300 K = 1, IR

I
IF= 0?

1yes

Clear SS block: II strips,
minimum (NES, 2000) words

-J 260 ESJ for this reaction?
yes Define ESJ from OT list

for this reaction.
Call PRESJ to print it.

270 Define XS from DT list for this reaction U-

IF = IF + 1
Get no. of words J from indices Jl, J2
Set lower index L0 = Jl

L0 < 2000? yes

IF = 7?

no

Clear 7th strip
of SS

272 Write strip to ECS, record 1.
Contains zeroes.

L0 • Jl - 2000



©•

I
273 Do 275 LI = 1, J

SS(L0, IF] = SIG(Ll)
LO = LO + 1

I
LO < 2000?

yes

Ino

Write strip to ECS, record 1

LO = 1

not dons
275 Continue

Idone

J2 < 2000?
yes

J3 « J2 - 2000

I
Write strip to ECS, record 2

Restore from ECS into SS block
first 2000 words for printing

280 IF • II?

not don*

1 £22—»| Call PRSIG to print XS |

no

300 Continut

Tdon*

IP • 0; IR! • IR1 - 7;
II - minimum (7, IR1)
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i

* Do <S0 K » I, .vp|

I Dafina AD rtcord from DT list

{ IFK • 0 j

-»{ Do 400 M • 1, NED j

| Cat indicas, no. words KK for this •nargy

j IFK - 0?
yas Print AD htading

IFK • 6

no
«—

350 G«t no. lin«s Kl for this energy

IFK • IFK • Ki

IFK < 115?

Print AD h««ding
IFX • Kl • 6

370 Print TK block for
this •ntrgy

" — \ 400 Continua |

dona

4S0 Continua j

dona

1 II • OT

2000 Raturn |



SUBROUTINE PRESJ

Enter with
K, L, RLAB

ID * ESJ(l)
J « 2

Print ESJ heading I

(A) M 1 0° Print energy; J • J • 1 I

0—. 110 Law - eSJ(J*l); Print law,
weight; J « J • 2

J_
IIS JJ • J

120 Is ESJfJJ < 0? |-

1 130 LL

i

• J - 1 j

>
Print ESJ block from JJ to LL: Data

J - LL * 1; JJ • J

1
-M Do ISO M • 1,4

[ ESJ(J) > 0?
yes

J • J • 1

not done

Is J > LT {-

150 Continue

i done

160 LL • J - 1
JC • LL - JJ • 1

-iJ • J • 1
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1
Print markers: ESJ block

from JJ to LL

Is entire ESJ block
printed? (LL = 11)

Is it end of law?
(JC = 1?J

Is it end of energy?
(JC • 3?)

Is it end of reaction?
(JC « 4?)

170 Error print. Call
PDUMP of ESJ block

2000 Return

yes <D
yes

yes Print block 4018 or 4019
ID « ESJ(J); J . J + 1



SUBROUTINE PRSIG

Enter with I, IF

Get

11

informatior

» I-IF+1;

for

P

12 =

XS

I;

heading

JK = 0

MUD = NES

Is NES > 2000? 9 HUD = 2000

no
4—

Do 110 M » 1, NWD

Is JK = 0? yes Print XS heading
JK = 1

70 Do 80 JO » 1, IF I

I S ' SS(M, JOJ

Is S > 0?

not done

yes

no

85 JK » JK + 1
Print 1 line

80 Continue

not done

done no

110 Continue!

done

Is NES < 2000? Go to 2000

Clear SS block: IF strips,
(NES - 2000) words

T

Is JK » 118? |—^S-^j j K , Q
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1
"H Do ISO IK » 1, IF

IJ « I-IF + IK

Is no. XS for this reaction (JSIG)
< 2000?

yes

Restore remaining XS from
ECS into SS block for printing

not dona 150 Continue

done

* Do 200 H - 2001, NES

i
M2 > M - 2000

Is JK « 0?
yes

160 Do 170 JO - 1, IF

not don*

S • SS(M2, JO)

1$ S > 0?

170 Continue

don*

200 Continue

don*

2000 Return

Print XS heading
JK - 1

180 JK • JK • 1
Print 1 lint

Is JK~» 118?") *JJK - 0 {
I no



MODULE AODG

Enter

Clear ITAPG, LISTFL

Define Fortran variables
from Datatran lists

100 Ierr = 0

Check for return
yes

-J Go to 2000

no

Check for time limit

no

Print
Set exit flag
Go to 2000

120
Clear Group storage

and N.T list

I LISTF1• 1? [
yes 6S0 Retrieve GID from library

Define Ftran variables from
DT lists; NBNDS - IGG + 1

Read: IGID
Read: GOES
Print: IGID, GDES

Go to 700

not
' salhe w

Print
Ierr • 1
Go to 1000

130
Is IGID already in directory?

yes ISO lerr - 1
Print
Go to 1000

160 Read: IGG, IRV
NBNDS • IGG • 1
Read: EMX(I), I - 1, NBNDS
KG - 0
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Do 500 I = 1, IGG |

Pack lower index in MG(IJ
Clear T array

Check if groups numbered
in ascending or 'iescending
order as indicated by IRV

1OK

200 Flat flux?

not OK Print
lerr = 1
Go to 1000

yes

210 First energy = lower bndry?

yes

220 KT = 0
Check for only 1 card

Go to (230, 2S0, 300) WG0

T(2) = T(4) = 1.0
T(3) = EMX(I * 1)
TCI) = EMX(I); KT = 4

215 Print
Ierr = 1
Go to 1000

230 Read full card
Check for last card

Go to (231), 250, 300) NG0

250 Read 1 value from next card

300 KGG « KT/2; Calculate T3, T4, T5
to use in normalization, VB, EB

Normalize flux; fill PH, EK arrays

Calculate VB, EB for this group
KG - KG • KGG
Pack index word for this group
Define DT list for input flux

not don*
500 Continue

don*



Error
entries

Go to 100

Encode DT name
Define D. ((AM))
Rewind Punch
Save D. ((AM)}

Rewir.i Punch
510 Read Punch to update directory
S20 Increase count In Gid directory
Decode Gid no. for directory
Set directory save flag
Define modified directory as N.list
for return

600 Is GID requested on Tape 1?

yes

Write GID to Tape 7

700 List data for this group

Is LISTFL = 1?

•*£ 1000 Read card into T

yes
Is T(l) = blank?

yes Go to 100

Multiple entries .
to standard
return

2000 N.IDIRSV « F.IDIRSV
Return
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M0DULE TAPE

Enter

Define Fortran variables from DT lists:
Gid, Sid Directories, Tape lists.
No. of Gid, Sid to write to tape, No. of
Gid, Sid in directories

Read tape identifier message from cards
Write Tape 1: Message, no. of XS on Tape 1

yes | Group library empty? I

-+\ Do 299 J * 1, IIG

Was GID added during

cannot

this run? I no, »[ Retrieve GID from library
1 "I Define as Ftran variables

yes

find | Read GID from Tape 7

290 Write GID to Tape 1 |

not done
299 Continue

done

300 Endfile 1

I
Do 399 J = 1, IIX

Kas SID added during this run? no

30S
Buffer in control record from
Tape 6

330
Retrieve SID from library.
Define Fortran variables for control
record.

J Is it for requested SID? j — ^

Skip to E0F

335 Write control record to Tape 1

Define DTran lists for all XS,
ESJ for this SID

Write control record to Tape 1
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350 Do 360 K - 1, IK*~|

Buffer in XS record from Tape 6

I Write XS record to Tape 1 |

not done
360 Continue

done

>j 380 Do

Buffer in
Tape 6

395

11

AD

K - 1,

r

record

ND

from

1
(Write AD record to Tape 1

not done
395 Continue

done
4

39S Endfile 1

399 Continue

done

Endfile 1
Print
Rewind 1

Return

•*[
Do 345 K • 1, IK

Define Ftran variables for XS for
1 reaction. Get no. of words.

ESJ for this reaction?

Write XS to Tape 1

340 Define Ftran variables for
ESJ for this reaction. Get
no. of words.

j Write XS, ESJ to Tape 1 j

not done
345 Continue J

done

Define DT list for all
AD for this SID

*1
•JD

Define

Write

not done }

o 370 K « l, ND|

Ftran variables for
1 AD

AD record to Tape 1

1
370 Continue |



APPENDIX B

CODE LISTING

LASL Ident i f ica t ion: LP-0287

c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c
c

100

JOB MARTY
PROGRAM XSMOD(INPUT,OUTPUT,PUNCH,TAPE1,TAPE2,TAPE18=OUTPUT,TAPE10=

PUNCH)
THE DIRECTORY RECALL CARD IS FOR TAPE3O=LB2O4 RECALL=67

PROGRAM XSMOD

THIS PROGRAM WAS WRITTEN FOR THE CDC66OO BY MARTHA S. HOYT AT THE
LOS ALAMOS SCIENTIFIC LABORATORY, LOS ALAMOS, NEW MEXICO

AUGUST 1973

TAPE30 DATATRAN TAPE
TAPE1 FILE TO BE USED FOR EVXS.
TAPE2 UK OR LRLUK INPUT TAPE FOR ADDXS.
KEYWORDS
ADD ADD A DATASET,MAKE DTRAN TAPE.LIST.
DELETE DELETE A DATASET.MAKE DTRAN TAPE.
EVXS EVXS PROCESSING REQUESTED.
LIST LIST A DATASET.
CONTENTS PRINT GID.SID CURREN'. LY IN DATATRAN DIRECTORY
TAPE ALL WRITE ALL GID.SID TO TAPE1
TAPE WRITE A DATASET TO TAPE1
LAST LAST INPUT CARD.

COMMON /CDID/IA7,IA8,IA9,IBLNO(100),IDB(100),ICDS(100),DUM(9),LLL
COMMON/DIR/ KGID<3OO),KSID(30O),IDIR,IIG,IIX,IDIRSV
DIMENSION IDNOG(100),NWDSG(100),IDNOSU00),NWDSS(100)
EQUIVALENCE (KGID(101),IDNOG(1)),(KGID(201),NWDSG(D),

(KSID(101),IDNOS(1)),(KSID(201),NWDSS(1))
COMMON /OPTS/ KDIMAG(1100),N(2),IALL,1B
DIMENSION XKDIMAG(llOO)
EQUIVALENCE (KDIMAG.XKDIMAG)
DIMENSION M(15),XM(15)
EQUIVALENCE (M,XM)

DATA (M(I),I=1,1S) /10HCHANGE SID, 10HCHANGE GID, 10HEVXS
10HPUNCH GID , 10HADD SID , 10HADD GID , 10HDELETE SID,
10HDELETE GID, 10HLIST SID , 10HLIST GID , 10HCONTENTS ,
10HTAPE ALL , 10HTAPE SID , 10HTAPE GID , 10HLAST /

IEX1T=O
CALL CPAREA(KDIMAG)
ITL=KDIMAG(19) . AND. 777777O000000OB
TL=ITL/1 OO00O00OB
IC=LOCF(IB)- LOCF(IBLNO(1))+ 1
DO 100 I=1,IC
IBLNO(I)=0
ITP=O
PRINT 8
FORMAT(1H1,43X,*+ + + + CROSS SECTION LIBRARY MODIFICATION CODE + +

RECALL N. IMAGES ERASE IN-1-DAY 21973WRD RMHX1

XSMOD
XSMOD
XSMOD
LB204
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
CDID
DIR
DIR
DIR
DIR
OPTS
OPTS
OPTS
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

2
3
4
1
6
7
8
9

10
11
12
13
14
IS
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

2
2
3
4
5
2
3
4

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

68



c
c
c
c
c

c
c
c
c

C RECALLS DIRECTORY TO DATATRAN TAPE
C THIS DIRECTORY RECALL CARD MUST BE CHANGED IF A DIFFERENT TAPE3O
C IS USED.

RECALL D. DIRECT ERASE IN-1-DAY 1533WRD RMHX1 67
C DEFINE FORTRAN VARIABLES FROM RECALLED DIRECTORY.

F. KGID=N. DIRGID. 1/
F. IDNOG=N. DIRGID. 2/
F. NWDSG=N. DIRGID. 3/
F. KSID=N. DIRSID. 1/
F. IDNOS=N. DIRSID. 2/
F. NWDSS=-N. DIRSID. 3/
F. IIG=WORDS OF N. DIRGID. 1/
F. IIX=WORDS OF N. DIRSID. 1/
F. IDIR=N. IID

C INITIALIZE N. IDIRSV
N. IDIRSV=O

READ IN OPTIONS AND THEIR IDS.

PREPARE LISTS FOR MODULE RDJOBS

N. RDJOBS=F. XM
KALL RDJOBS

2ND PASS. PROCESS OPTIONS.

DEFINE FORTRAN VARIABLES FROM RDJOBS OUTPUT LIST
F. XKDIMAG=N. RDJOUT. 1/
F. N=N. RDJOUT. 2/
F. IALL=N. RDJOUT. 2/. 3

199 IB=1
200 DO 205 1=1,15

IF(KDIMAG(IB) . EQ. M(I))GO TO 220
205 CONTINUE
210 IB=IB+11

CALL SECOND(CP)
IF(TL- CP- 5. 0)215,215,200

215 IEXIT=1
PRINT 10, TL,CP

10 FORMATS LESS THAN 5 SEC LEFT. EXIT FLAG SET. TL=*F10. 3,5X*CP=*
1 F10. 3)

GO TO 1000
220 GO TO(500,550,600,650,700,750,800,850,900,950,960,970,970,970,

1 1000)1
500 CALL CHANGE

GO TO 210
550 CALL CHANGE

GO TO 210
600 IEVXS=1

GO TO 210
650 GO TO 210

GO TO 210

PREPARE LIST FOR MODULE ADDXS
700 N. ADDXS=F. IB.F. TL.F. 1EXIT

CALL SECOND(CP)
1F(TL- CP- 15. 0)705,705,710

705 IEXIT=1
PRINT 12, TL.CP

12 FORMATC LESS THAN 15 SEC LEFT AND NEXT JOB IS ADDXS. EXIT FLAG SET
1 TL=*FiO. 3,5X»CP«'F1O. 3)

GO TO 1000
710 KALL ADDXS

MODIFIED DIRECTORY RETURNED FROM ADDXS
F.KSID-N. DIRSID. I /
F. IDNOS-N. DIRSID. 2/
F. NWDSS-N. DIRSID. 3/
F. IIX-WORDS OF N. DIRSID. 1/
F. IDIRSV-N. IDIRSV
E 1EXIT-N. ADDXS. 3
IFUEXIT . EQ. 1)GO TO 1000

C
C
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GO TO 210

PREPARE LIST FOR MODULE ADDG
750 N. ADDG=F. IB,F. TL,F. 1EXIT.0

CALL SECOND(CP)
1F(TL- CP-10. 0)760,760,770

760 IEXIT-1
PRINT 14, TL.CP

14 FORMATC LESS THAN 10 SEC LEFT AND NEXT JOB IS ADDG. EXIT FLAG SET
1 . TL«*F10. 3,5X'CP=»F1O. 3)

GO TO 1000
770 KALL ADDG

C MODIFIED DIRECTORY RETURNED FROM ADDG
F. KGID-N. DIRGID. 1/
F. IDNOG=N. DIRGID. 2/
F. NWDSG=N. DIRGID. 3/
F. HG-WORDS OF N. DIRGID. 1/
F. IDIRSV=N. ID1RSV
F. IEXIT=N. ADDG. 3
IFdEXIT . EQ. 1)GO TO 1000
GO TO 210

800 CALL DELETE(KS1D,IIX,1)
GO TO 210

850 CALL DELETE(KGID,IIG,2)
GO TO 210

C PREPARE LIST FOR MODULE LISTXS
900 N. LISTXS«F. IB

KALL LISTXS
GO TO 210

C PREPARE LIST FOR MODULE ADDG TO LIST A GROUP
950 LISTFL=1

N. ADDG=F. 1B,F. TL.F. IEXIT.F. LISTFL
KALL ADDG
GO TO 210

960 CALL CONTENT
GO TO 210

C SET FLAG FOR MAKING TAPE1 FILE. ENTER TAPE MODULE LAST.
970 ITP«1

GO TO 210
C DEFINE AND SAVE DIRECTORY IF MODIFIED

1000 IFdDIRSV . NE. 0)GO TO 1003
IFdEXIT . EQ. DCALL EXIT
GO TO 1005

1003 IDIR-ID1RSV + 1
N. IID'F. IDIR
D. DIRECT'N. DIRGID/N. D1RSID/N. I ID
PRINT 16

16 FORMATdHl)
SAVE D. DIRECT
N. LIST-DIRECT
KALL IMAGE
IFdEXIT . EQ. DCALL ABORT

1005 IF(ITP .NE. DGO TO 1050
KALL TAPE
IF(1EVXS .NE. 1)GO TO 1050

2 FORMAT(//' ALL OFTIONS PROCESSED. READY TO BEGIN LINKING. DIRECTORY
1 RECALL NO. «*I4)

PRINT 2. IDIR
ENDFILE 18
CALL OVERLAYC4HEVXS.0.0)
PRINT 4

4 FORMAT(//* RETURNED FROM EVXS. END JOB. *)
CALL EXIT

1050 PRINT 6, IDIR
6 FORMAT(//* END JOB. NO EVXS PROCESSING REQUESTED. DIRECTORY RECALL N

1 O. -*I4)
END
SUBROUTINE CHANGE
PRINT 2

2 FORMATS* ENTERED SUBROUTINE CHANGE. •)
RETURN
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END
SUBROUTINE CONTENT
PRINT CURRENT CONTENTS OF DIRECTORY

COMMON/DIR/ KGID(300),KSID(300),1D1R,1IG,1IX,1D1RSV
DIMENSION 1DNOG(100),NWDSG(100),IDNOS(100),NWDSS{100)
EQUIVALENCE (KGID(101),IDNOG(1)),(KGID(201),NWDSG(I)),

(KSIDU01 ),1DNOS( 1 )),<KSID(201 ),NWDSS(1»

PRINT 2
FORMAT</» I CONTENTS OF DATATRAN TAPE DIRECTORY*/)
PriINT 4, (KGID(I),I=1,IIG)
FORMAT(* GID*/(12I1O»
PRINT 6, (KSID(I),I=1,IIX)
FORMAT(//« SID*/(12U0»
PRINT 8, IDIR.IDIRSV
FORMAT(//« RECALL ID NO. OF DIRECTORY *I3* DIRECTORY SAVE FLAG=
•14//* IF SAVE FLAG=O DIRECTORY ID OK. OTHERWISE DIRECTORY IS BEIN
G UPDATED AND ID NO. NOT AVAILABLE UNTIL END OF JOB.*)
RETURN
END
SUBROUTINE DELETE(KDIR,IIK,JJ)
DELETES FROM DIRECTORY SPECIFIED KIDS AND THEIR ASSOCIATED RECALL
NOS. AND NOS. OF WORDS. CLOSES UP DIRECTORY.
PRINTS OUT INFORMATION NEEDED FOR A DTPURGE JOB.
IB INDEX TO KDIMAG
JJ =1 .DELETING SID. =2,DELETING GID
KDIR DIRECTORY FROM WHICH DELETE IS BEING MADE.
HK NO. OF ITEMS IN DIRECTORY.

COMMON /DIR/ KGID(3OO),KSID(3O0),IDIR,IIG,IIX,IDIRSV
COMMON /OPTS/ KDIMAG(1100),N(2),IALL,IB
DIMENSION XKDIMAG(llOO)
EQUIVALENCE (KDIMAG.XKDIMAG)

DIMENSION KDIR(300>
DIMENSION HOL(2)
DATA HOL(1),HOL(2) /3HSID, 3HGID/

SET FLAG TO SAVE NEW DIRECTORY=HIGHEST ID NO. IN LIBRARY
IDIRSV=MAXO(KGID(IIG+ 100),KSID(IIX+ 100),IDIR)
IC=IB

100 IC=IC+1
IF(KDIMAGdC). EQ. 0)GO TO ISO
IF<(KDIMAG(IC) .AND. 770OOOO0O00O00OOOOO0B) . NE. O)GO TO ISO
KID=KDIMAG(IC)
DO 110 1=1,UK
IF(K1D .NE. KDIR(I))GO TO 110
PRINT 2, HOL(JJ),KDIR(0,KDIR<I+ 100),KDIR(I+ 200)

2 FORMAT(/* DELETE FROM LIBRARY •A3.I4* WITH RECALL ID=»I4* NWDS='16
1 )

KDIR(I)=0
KD1RU+ 100)«0
KDIR(I+ 200)=0
GO TO 100

110 CONTINUE
PRINT 4, HOL(JJ),KID

4 FORMATS* CANNOT FIND *A3,H* IN DIRECTORY. DELETE WAS REQUESTED*)
GO TO 100

PRINT RECALL ID NO. OF OLD DIRECTORY FOR DTPURGE JOB.
ISO PRINT 6. IDIR

6 FORMATS RECALL ID NO. OF OLD DIRECTORY 1SM4'. USE FOR DTPURGE JOB
1 TO TAKE OLD DIRECTORY OFF LIBRARY TAPE. •)

CLOSE UP DIRECTORY
DO 170 1-1,UK
IF(KD1R<1) . NE. O)GO TO 170
I1K-IIK-1
IF(I .GT. HK)GO TO 170
DO 160 JxI.UK
KDIR(J)»KDIR(J+ 1)
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C
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KDIR(J+ 100)=KDIR(J+ 101)
KDIR(J+ 200)>KDIR(J+ 201)
CONTINUE
CHECK SAME LOCATION FOR ANOTHER 0.
1*1-1
CONTINUE

DEFINE CURRENT GID/SID DIRECTORIES
IF(IIK . EQ. O)IIK-1
IF(JJ .EQ. DUX-UK
IF(JJ . EQ. 2)IIG=IIK
IIG2*I1G+ 100
11G3=IIG+ 200
N. DIRGID«(F. KGID(I).I

(F. KGID(t),l=201,llG3>
I1X2-IIX+ 100
IIX3=IIX+ 200
N. DIRSID*(F. KSID(1),I=1,UXV(F.

(F. KSID(I»2O1,I1X3>
RETURN
END
MODULE ADDG
PROGRAM ADDG(INPUT.OUTPUT,PUNCH,TAPE10«PUNCH,TAPE7)

ADDS GID TO LIBRARY FROM CARDS. USES UNNORMALIZED ENERGY- FLUX PAIRS
6 12 COLUMN RIGHT JUSTIFIED NUMBERS/CARD. SOME INTEGERS. SOME F FMT.

KT NO. OF ITEMS IN T ARRAY FOR 1 GROUP
KGG NO. OF ENERGY- FLUX PAIRS FOR 1 GROUP
KG TOTAL ENERGY- FLUX PAIRS FOR ALL GROUPS
ICG NO. OF CROUPS
IRV «0 INPUT GROUPS NUMBERED IN ASCENDING ORDER.

0 INPUT GROUPS NUMBERED IN DESCENDING ORDER.

COMMON/D1R/ KGID(30O),KSlD(3OO),IDIR.IIG.IIX.IDIRSV
DIMENSION IDNOG(100).NWDSG(JO0).IDNOS(100),NWDSS(I(K»
EQUIVALENCE (KGID(101).!DNOG(l)>,(KGID(20l).NWDSG{D).

(KS!D(101).IDNOS(1)),(KSID<201).NWDSS<1»
COMMON /OPTS/ KDIMAG(!iOO).N(2).IALL,IB
DIMENSION XKDIMAG(llOO)
EQUIVALENCE (KDIMAC.XKDIMAG)
COMMON /GRP/ IGID(l>.GDES(8).IGG(l).MG(8O).GE(8O).KG(l).PH(50O).

EK(5OO).VB(8O),EMX(8O)
COMMON T(1000)
DIMENSION MASK<2),MBLNK<2).FMT(3),P(3),ITAPG(1OO>
DATA 124 /100SOOOOOB/
DATA (F<I),I-1.3) /1OH(»GID»I3) .1OH(»GID*I2) ,10HCGIDMI) /
DATA <FMT<I).I»1.3) /lOH(SXIl) ,1OH(5XI2) .1OHC5XI3) /
DATA MASK(1),MASK<2) /7777OOOOB, 770000B/
DATA MBLNK(1),MBLNK(2) /55550O00B. 55OOO0B/

INITIALIZE STORAGES
DO 90 l«1.100
ITAPG(l)-0
LISTFL-0

DEFINE FORTRAN VARIABLES FROM DT LISTS
F. KGID-N. DIRCID. 1 /
F IDNOG-N. DIRGID. 2/
F. NWDSG-N. DIRGID. 3/
F. HG-WORDS OF N. DIRGID. 1 /
F. XKDIMAG-N. KDJOUT. 1 /
F. ITAPG-N. RDJOUT. 3/
F. IALL-N. RDJOUT. 21. i
F. IB-N. ADDG. 1
F. TL -N . ADDG. 2
P. LISTFL-N. ADDG. 4
F. IDIRSV-N. IDIRSV

SAVE REEL MHX1
IC-1B
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110

2
1

120

125

126

C
C

C
C

C
C

100 IERR=0
IC=IC+ 1

C CHECK FOR RETURN
IF(KDIMAG(IC) . EQ. 0)GO TO 2000
lF((KDrMAG(IC) . AND. 77OO0OOOOOOOOOO0OO0OB) . NE. 0)GO TO 2000

C CHECK FOR TIME LIMIT
CALL SECOND(CP)
IF(TL- CP- 10. 0)II0,110,120
IEXIT=1
PRINT 2, TL.CP
FORMATC ADDG. LESS THAN 10 SEC LEFT. ANOTHER ADD REQUESTED. EXIT FL
AG SET. TL=*F10. 3,5X*CP=*F1O. 3)
N. ADDG. 3=F. IEXIT
GO TO 2000
CLEAR STORAGES AND N LIST
1=LOCF<EMX<80»- LOCF(IG1D)+ 1
DO 125 J=l,t
IGID(J)=O
DO 126 J=l,1000
T(J)=O
N. T=NULL

CHECK FOR LISTING A GID ALREADY IN THE LIBRARY.
IFaiaTFL . EQ. 1)GO TO 6S0

READ 5. IG1D
READ 3. GDES

3 FORMAT<SA10)
PRINT 6, IGID.GDES

6 FORMATC1WILL READ GID=M4,5X,8A1O)
COMPARE GID ON ADD CARD AND DATA CARD
IF(KDIMAGdC) . EQ. IGID)GO TO 130
IF.KR»1
PRINT 4. KDIMAGdO.IGID

4 FORMATS/' INPUT ERROR FOR GID. ADD CARD= #I4* DATA CARD= M4)
GO TO 1000
CHECK GID AGAINST DIRECTORY.

130 DO 140 1=1, HG
IF(KGID(I> . EQ. IGIDIGO TO ISO

140 CONTINUE
GO TO 160

150 IERR'1
PRINT 8, IGID

8 FORMATS/* GIDM3* IS ALREADY IN THE LIBRARY. •)
GO TO 1000

KEAD DATA
160 READ 5. IGG. IRV

5 FORMAT(2II 2)
NBNDS°IGG+ I
READ 11, <EMX<I»I,NBNDS>
KG-0

MAIN LOOP. READ AND PROCESS 1 GROUP AT A TIME.
DO 500 I-I.IGG
SET LOWER INDEX IN ARRAY. CLEAR T STORAGE.
MG(I)«(KG+ 11*124
DO 170 J-1,1000

170 T(J)-0
READ 9. KGRP,(T(K>.K-1,5)

9 FORMATH12.5F12)
CHECK IF GROUPS IN NORMAL OR REVERSE ORDER AS INDICATED BY IRV
IFORV . EQ. 0)GO TO 190
IF(NBNDS- KCRP . EQ. DGO TO 200

180 PRINT 10, IRV.KGRP.I
10 FORMAT<//' INPUT ERROR. REVERSE FLAG-*I2« GROUP NO. • • » • I- ' IJ)

IERR-1
GO TO 1000

190 IFCKGRP .NE. DGO TO 180
CHECK FOR FLAT FLUX

200 ITI-T(1>
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1FUT1 . NE. -I)GO TO 210
: FLAT FLUX

T<1)=EMX(I)
T(2)=T(4)=1. 0
T<J)=EMX(1+ 1)
KT=4
GO TO 300

: CHECK LOWEST ENERGY VALUE AGAINST BOUNDARY
210 IF(ABS(T(1)- EMX(I»- . OOl'EMXamzO^O^lS
215 PRINT 12, T(1),EMX(I),I,IGID

12 FORMAT(//* FIRST ENERGY VALUE NOT EQUAL TO LOWER BNDRY. E=*E13. 6*
1 BNDRY='E13. 6* I=M3* GID=M4)

IERR=1
GO TO 1000

: CHECK FOR ONLY ONE CARD
220 KT=0

CALL LAST(1,5.KT,NGO,IERR,EMX(I+ 1))
IF(IERR .NE. 0)GO TO 1000
GO TO(230.2S0.300)NGO

READ NEXT CARD
230 KL=KT+ 5

READ 11, (T(K),K=KT,KL)
11 FORMAT(6F12)

KS=KT+ 1
CHECK FOR LAST CARD
CALL LAST(KS,KL.KT,NGO,IERR,EMX(I+ D)
1F(IERK . NE. 0)GO TO 1000
GO TO(230,250,300)NGO

READ ONE VALUE FROM NEXT CARD
250 READ 1I,T(KT)

PROCESS
300 T3=T4=T5=O

GET NO. OF PAIRS FOR THIS GROUP
KGG=KT/2
DO 310 J=3.KT,2
T3=T3 + AINTLN(T(J-2),T(J),T(J-l)rT(J+D)
T2S=SQRT(T(J- 2»
TS=SQRT<T(J))
F1=T(J-1)/T2S
F2=T(J+ 1 )/TS
T4=T4 + AINTLN(T(J-2),T(J),F1,F2)
F3«T(J-1)'T2S
F4=T(J+1)*TS
T5»T5 + AINTLN(T(J-2),T(J),F3,F4)

310 CONTINUE

NORMALIZE FLUX AND FILL PH AND EK ARRAYS
JB-KG+1
JE-KG+ KGG
JJ-0
DO 320 J=JB,JE
JJ-JJ+ 2
EK<J)-T(JJ-1)
PH(J>-T(JJ)/T3

320 CONTINUE

CALCULATE AVERAGE ENERGY AND VELOCITY FOR THIS GROUP
VB0)-13. 83»T3/T4
GE(l)-T5/T4
UPDATE TOTAL PAIRS FOR ALL GROUPS AND PACK INDEX
KG-KG+ KGG
MG(l)-MGu)+KG

DEFINE DTRAN ARRAY FOR INPUT FLUX FOR 1 GROUP
N. T(I)«(F. T(J),J-2,KT,2)/

500 CONTINUE
DEFINE AND SAVE DTRAN ARRAYS.UPDATE DIRECTORY
IFdCID . LT. 1000)GO TO SOS
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c
c

505

16

510
13

520

530

540

550
18

20

c
c

600

610

620

22

c
c

650

36

PRINT 14.IGID
FORMAT(//« ADDG. GID='16« OUT OF RANGE. CANNOT SAVE DT ARRAYS.*)
IERR=1
GO TO 1000

CHOOSE FORMAT TO ENCODE DTRAN NAME
1=1
IF'.iGID . LT. 100)1=2
IFdGID . LT. 10)1=3
ENCODE(7,F(I),AM)IGID
D. ((AM))=F. 1G1D/F. GDES/F. IGG/(F. MG(I),I=1,IGG)/(F. GE(I),1=1,IGG)/
F. KG/(F. PH(I),I=1,KG)/(F. EK(I),I=1,KG)/(F. VB(I),I=1,IGG)/F. IRV/N. T
REWIND 10
SAVE D. ((AM))
PRINT 16, 1GID.GDES
FORMATS/* DEFINED AND SAVED GID=»I3,2X,8A1O)
REWIND 10
NEOF=0
IF DIRECTORY EMPTY.RESET NO. OF ITEMS TO ZERO
IF(KGIDd) . EQ. 0)IIG=0
READ(10,13) NAME,NWDSG(IIG+1),IDNOG(HG+1)
FORMAT(13X,A9,30X,15,11X,I3)
IF(EOF,10)550,520
INCREASE ITEM COUNT IN GID DIRECTORY
HG=iIG+1
1=HG
CHOOSE FORMAT TO DECODE DT NAME INTO DIRECTORY
DO 530 J=l,2
1M«=NAME . AND. MASK(J>
IF(IM . EQ. MBLNK(J))GO TO 540
CONTINUE
J=3
DECODE(9.FMT(J).NAME)KG1D(I)
RETURN MODIFIED DIRECTORY TO DTJOB
IDIRSV=IDNOG(IIG)
N. DIRGID=(F. KGID(l),l=l,HG)/(F. IDNOG(I),I=1,HG)/

(F. NWDSG(I),I=1,IIG)
GO TO 600

PRINT 18, IGID
FORMAT'7* ADDG. EOF ON PUNCH FILE. GID=*I4)
NEOF-NEOF + 1
IF(NEOF . LT. 2)GO TO 510
PRINT 20, <KGID(I),l=l,300)
FORMAT(//* ADDG. CANNOT READ PUNCH FILE TO UPDATE DIRECTORY. • /

(10112))
GO TO 100

IF GID REQUESTED ON TAPE1.WRITE IT TO TAPE7 NOW
IFdALL . EQ. DGO TO 620
DO 610 1=1,100
IF(ITAPGO) . EQ. 0)GO TO 700
IF(ITAPG(t) . EQ. - IGID)GO TO 620
CONTINUE
GO TO 700
WRITE GID TO TAPE7
BACKSPACE 7
WRITE(7) IGID,GDES,IGG,(MG(I),I=1,IGG),(GE(I),!-1,IGG),KG.

ENDFILE 7
PRINT 22. IGID
FORMATS* GID'14' WRITTEN TO TAPE7 IN MOD ADDG. • )
GO TO 700

IF LISTING GID ALREADY IN LIBRARY.MUST RETRIEVE IT HERE.
KID-KDIMAG(IC)
CALL RETREV(KID,KGID,IIG,2,IERR,AM)
IFdERR . EQ. 0)GO TO 660
PRINT 36.KID
FORMATC ADDG. LIBRARY RETRIEVAL ERROR FOR GID *I4* NO LISTING*)
CO TO 100
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: DEFINE FTRAN VARIABLES FOR RETRIEVED GID
660 F. IGID=D. ((AM)). 1/

F. GDES=D. ((AM)). 2/
F. IGG=D. ((AM)). 3/
F. MG=D. ((AM)). 4/
F. GE=D. ((AM)). 5/
F. KG=D. ((AM)). 6/
F. PH=D. ((AM)). II
F. EK=D. ((AM)). 8/
F. VB=D. ((AM)). 91
F. IRV=D. ((AM)). 10/
N. T=D. ((AM)). N. T

NBNDS=IGG+ 1

LIST DATA HERE
700 PRINT 30,IGID,GDES

30 FORMAT(«1 GID= •I6,6X,8A1O//
1 3X*G*2X»EBAR*10X«VBAR*10X*KG<2X*ENERGY'8X*NORMED FLUX*3X*INPUT FLU
2 X*4X*FLUX/MEV'10XMNDICESV)

K=l
X=PH(1)
DO 950 1=1, IGG
F. T=N. T(I)
JT=1
J1=MG(I)/I24
J2=MG(I)-J1*I24
11=1
IF(IRV . NE. 0)II=NBNDS-1
FL=PH(K)/X
PRINT 32, H,GE(I),VB(I),K,EK(K),PH(K),T(1),FL,J1,J2

32 FORMAT(I4,1P2E14. 6.I4.1P4E14. 6,218)
J1=J1+1
DO 925 J=J1,J2
JT=JT+ 1
FL=PH(J)/X
PRINT 34, J,EK(J),PH(J),T(JT),FL

34 FORMAT(32X,I4,1P4E14.6)
925 CONTINUE

K=J2+ 1
X=X*PH(K)/PH(J2)

950 CONTINUE

IF LISTING ONLY.CHECK FOR NEXT GID
IF(LISTFL .EQ. DGO TO 100
IF NO ERROR, SKIP BLANK CARD AT END OF GROUP.
ERROR. SKIP REMAINING DATA CARDS FOR THIS GROUP

1000 READ 15, (T(K),K=1,8)
15 FORMAT(8A10)

IF(T(1) . NE. 10H )GO TO 1000
GO TO 100

2000 N. IDIRSV=F. IDIRSV
RETURN
END
FUNCTION AINTLN(E1,E2,F1,F2)

C
X1«E1*F1
X2=E2*F2
1F{TEST(X1,X2) . NE. 0)GO TO 200
AINTLN=X1 'ALOG(E2/E1)
RETURN

C
200 AINTLN=(X2- X1)*ALOG(E2/E1)/ALOG(X2/X1)

RETURN
END
FUNCTION TEST(X.Y)

C
IF(ABS(X- Y))100,200,100

100 Z-(X-Y)/(ABS(X)+ ABS(Y))
IF(ABS(Z)-1. 0E- 06)200,200,110

110 TEST-Z

C
C

C
C
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RETURN
C

200 TEST=0
RETURN
END
SUBROUTINE LAST(JS,JE,KT,NGO,IERR,EMX)

C CHECKS TO SEE IF CARD JUST READ IS LAST ONE FOR T'.kls GROUP AND
C CHECKS FOR INCREASING ENERGY WITHIN GROUP.
C JS INDEX TO T ARRAY WHERE CHECK WILL START
C JE INDEX TO T ARRAY WHERE CHECK WILL END
C KT INDEX TO T ARRAY WHICH RETURNS POINTER TO NEXT PLACE IN T
C ARRAY IF ANOTHER CARD IS TO BE READ. IF LAST CARD HAS
C BEEN READ, KT RETURNS NO. OF ITEMS IN T ARRAY.
C NGO FLAG TO BE RETURNED FOR COMPUTED GO TO
C =1 READ ANOTHER FULL CARD
C =2 READ ONLY 1 VALUE FROM NEXT CARD
C =3 READING DONE. START PROCESSING.
C 1ERR ERROR FLAG. IF=O,EVERYTHING OK.
C EMX UPPER ENERGY BOUNDARY.
C

COMMON T(1000)
C

DO 160 J=JSJE,2
1F(T(J)- EMX)130,110,100

100 PRINT 2, T(J),EMXJ,KT
2 FORMAT<//* SUBR LAST. INTERMEDIATE ENERGY GREATER THAN EMAX. T(J)=*

1 E15. 8 ' EMX='E15.8* J=*I4* KT=M4)
GO TO 1000

110 IF(J . EQ. JE)GO TO 120
C READY TO PROCESS

KT=J+ 1
NG0=3
GO TO 2000

C READ ONE MORE VALUE
120 KT=J+1

NGO=2
GO TO 2000

C
130 IF(J . EQ. 1)GO TO 160

C CHECK FOR INCREASING ENERGY
•F(T(J)-T(J- 2))140,140,160

140 PRINT 4, J,Kf ,T(J),T(J- 2),EMX
4 FORMAT(//* SUBR LAST. ENERGIES NOT INCREASING. J='I4* KT=*I4/

1 * T(J)='E15. 8* T(J-2)='E15. 8* EMX='E15.8)
GO TO 1000

160 CONTINUE
KT=KT+ 6
NGO=1
GO TO 2000

1000 IERR=1
2000 RETURN

END
SUBROUTINE RETREV(KID,KGID,IIK,DUM,IERR,AM)

C RETRIEVES SELECTED GID FROM DTRAN TAPE
C KID GID NO. IN LIBRARY
C KGID DTRAN DIRECTORY TO GID
C UK NO. OF GID IN DIRECTORY
C DUM DUMMY
C I ERR ERROR FLAG. 0 IF OK.
C AM DTRAN NAME FOR THIS GID
C

DIMENSION KGID(3O0),M(3)
DATA <M<I),I=1,3) /10HCGIDM3) ,10H('GID*I2) ,10H(*GID*U) /

C
IERR=0
DO 110 1=1, UK
IF(K1D .EQ. KGID(I»GO TO 120

110 CONTINUE
PRINT 2, KID

2 FORMAT** ADDG.RETREV. CANNOT FIND GID ' I3* ON DTRAN TAPE. • )
1ERR-1
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RETURN

GET RECALL NO. ASSOCIATED WITH THIS GID
120 K=KCID<1+100)

SELECT FORMAT FOR ENCODING DTRAN NAME
IF(KID . LT. 1000)1=1
IF(KID . LT. 100)1=2
IF(KID . LT. 10)1=3
ENCODE(7,M(I),AM)KID
DO RETRIEVE
D. «AM))=D. DT00010 *MHX1* F. K
RETURN
END
END MODULE
MODULE ADDXS
PROGRAM ADDXS(INPUT,OUTPUT,PUNCH,TAPE2,TAPE6,TAPE3-INPUT,

1 TAPE10=PUNCH)

ADDS SID TO LIBRARY FROM CARDS OR TAPE IN UK OR LLL FORMAT.
CARDS OR TAPE, LLL OR UK ARE SPECIFIED ON 1ST DATA CARD READ.
SENSE 4 ON TO PRINT UKTAPE DIRECTORY.
TAPE2 UK OR LLL TAPE. ORIGINAL LLL TAPES MUST BE PRE-PROCESSED

BY MCGIRT S LRLUK CODE.
N INPUT UNIT. 3=CARDS. 2=TAPE
SOURCE LLL OR UK DATA
IB INDEX TO KDIMAG
CTIND CARDS OR TAPE INDICATOR
NIN NUCLIDE ID NO. TO SEARCH FOR ON TAPE OR CHECK ON CARDS
KID SID NO. IN LIBRARY
ISID NUCLIDE ID NO. READ FROM TAPE OR CARDS

COMMON /CNTRL/ ISID(1),KID,ND,ITIDS(25),SDES(8),IK,ITIDR(5O),NES,
1 ES(4OOO),lDR(5O),ME<50),lRS(50),QR(5O),IZ,MIXT,K2

COMMON /X/ X(4850)
DIMENSION ITID(1),TDES(8),E(400),TK(4000),MD(400),PROB(10),

1 NMU(10)
EQUIVALENCE (ITID(l), X(D), (TDES(1),X(2)), (NED,X(10)),

1 (E( l ) .X( l l ) ) , (1SYS,X(411)), (A,X(412)), <LEGN,X<413»,
2 <KT,X<414)), (TK(1),X(415», (MD(1),X(4415)), (NINC,X(4815)),
3 (PROBO),X(4816)), <NMU(1),X(4826»

DIMENSION SIG(4000)
EQUIVALENCE (SIG(1),X(D)

DIMENSION ESJ(3000)
EQUIVALENCE (ESJ(1),ES(D)
COMMON /CDID/IA7,1A8,IA9,IBLNO(100),IDB(100),ICDS(100),DUM(9),LLL
COMMON/DIR/ KGID(3OO),KSID(3OO),IDIR,IIG,IIX,IDIRSV
DIMENSION ir>NOG(100),NWDSG(100),lDNOS(100),NWDSS(100)
EQUIVALENCE (KGID(101),IDNOG(1)),(KGID(201),NWDSG(1»,

1 (KSID(101),IDNOSU)),(KSID(201),NWDSS(1))
COMMON /OPTS/ KD!MAG(11OO),N(2),1ALL,IB
riMENSION XKDIMAG(llOO)
IQUIVALENCE (KDIMAG.XKDIMAG)

DIMENSION HOL(4)
DIMENSION MASK(3),MBLNK(3),FMT(4),F(3)
DIMENSION NUKJD(20O),NCARDS(2O0),P(2O0),DES(200)
DIMENSION ITAPX(IOO)

DATA HOL(1),HOL(2),HOL(3) /1HX.5H TAPE.6H CARDS/
DATA SOURCE /6H UK /
DATA <FMT(I),I=1,4) /1OH(5XI1) ,1OH(5XI2) ,10H(SXI3)

1 1OH(5XI4) /
DATA (MASK(I),!--1,3) /O0O0O0OO00O007777770O.O0OOO00OO0OOOOO7777O0

1 , 000000000000000007700/
DATA (MBLNK(I),I=1,J) /OO0O0000O00OO55S55S00,

1 000000000000000555 500, 000000000000000005500/
DATA 124 /100000000B/
DATA (F(I),I=1,3) /IOHCSID'14) .lOHrslD'13) ,1OH(*SID*12) /
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DO 90 1=1,100
90 ITAPX(I)=0

DEFINE FORTRAN VARIABLES TRANSMITTED BY DT LISTS.
F. KSID=N. DIRSID. 1/
F. IDNOS=N. DIRSID. 2/
F. NWDSS=N. DIRSID. 3/
F. IIX=WORDS OF N. DIRSID. 1/
F. IB=N. ADDXS. 1
F. TL=N. ADDXS. 2
F. XKDIMAG=N. RDJOUT. 1/
F. ITAPX=N. RDJOUT. 4/
F. IALL=N. RDJOUT. 21. 3
F. IDIRSV=N. ID IRS V

C
SAVE REEL MHX1
IERR=0
IC=1B

100 IC=IC+ 1
IF(IERK . EQ. 0)GO TO 1105

C IF ERROR DETECTED BEFORE ALL CARDS READ.MUST SKIP REMAINING CARDS
C FOR NUCLIDE IN ERROR.

KTOTCDS=KTOTCDS+ IERR
DO 1100 I=KTOTCDS,NTOTCDS

1100 READ(N,11)
C CHECK FOR RETURN TO MAIN CODE.

1105 IF(KDIMAGdC) . EQ. 0)GO TO 2000
IF((KDIMAG(IC) . AND. 77OOOO0OOO0OOOOOO0OOB) . NE. 0)GO TO 2000

C CHECK FOR TIME LIMIT
CALL SECOND(CP)
IF(TL- CP-15. 0)1110,1110,1115

1110 IEXIT=1
PRINT 28, TL.CP

28 FORMATC ADDXS. LESS THAN 15 SEC LEFT. ANOTHER ADD REQUESTED. EXIT
1 FLAG SET. TL=*F10. 3,5X"CP=*F1O. 3)

N. ADDXS. 3=F. IEXIT
GO TO 2000

1115 CONTINUE
C CLEAR STORAGLS AND DT ARRAYS

I=LOCF(K2)- LOCF(ISID)+ 1
DO 101 J=1,J

101 iSID(J)=O
I=LOCF(DUM<9))- LOCF(IBLNO(1))+ 1
DO 102 J=l,l

102 IBLNO(J)=0
IERR=0
KTOTCDS=0
N. CNTRL=NULL
N. ANGD=NULL
N. XS=NULL
N. ESJ=NULL

C READ INPUT STREAM
READ 1,KID,SOURCE,CTIND,NIN

1 FORMAT(I6,2A6,I6)
READ 15, SDES

15 FORMAT(8A10)
N=2
IF(CTIND . E a 6H CARDS)N=3
PRINT 2, KID,HOL(N),SDES

2 FORMAT(*1SID*I5* WILL BE READ FROM •AS/IX.SAIO)
C COMPARE SID ON ADD CARD AND DATA CARD.

IF(KDIMAGdC) . EQ. KID)GO TO 105
IERR=2
PRINT 4, KDIMAG(IC),KID

4 FORMAT(»DINPUT ERROR FOR SID. ADD CARD= *I4* DATA CARD= *I4)

CHECK SID AGAINST OLD DIRECTORY.
105 DO 110 1=1,IIX

IF(KSIDd) . EQ. KID)GO TO 115
110 CONTINUE

GO TO 120

C
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115 IERR=2
PRINT 6, KID

6 FORMAT*//' SID*I4* IS ALREADY IN THE LIBRARY. *)

CHECK FOR LLL OR UK
120 LLL=O

IF(SOURCE . EQ. 6H LLL)LLL=1

CHECK FOR READING TAPE OR CARDS
IF(N . EQ. 2)GO TO 150
SKIP CARDS IF ERROR FLAG SET
READ(3,7) ISID, NTOTCDS,ICDS0,IZ,A,LBLNO,IA7,IA8,IA9
IF(1ERR . EQ. 0)GO TO 170
GO TO 100

READ DATA
150 IFdERR . EQ. 0)GO TO 155

IERR=0
GO TO 100

155 IF(LLL . EQ. 1)GO TO 160
IF(JSWFL . EQ. 2)GO TO 160
READ TAPE DIRECTORY

5 FORMAT(U1,1X,I11)
READ(2,5) NFILES
READ(2,13) (P(I),NUKID(I),NCARDS(1),DES(I),I=1,NFILES)

13 FORMAT(A1,UO,1X,I11,2X,A10)
CALL SSWTCH(4JSW)
IF(JSW . EQ. 2)GO TO 160
IFtJSWFL . EQ. 2)GO TO 160
JSWFL=2
PRINT 14, NFILES,(P(1),NUKID(I),NCARDS(I>,DES(I>,1=1 .NFILES)
FORMAT(//' DIRECTORY TO UKTAPE. NO. OF FILES= '15/ /
• NUCLIDE ID NO. ,NO. OF CARDS AND DESCRIPTION FOLLOW. *
//(3<1X,A1,1X,I5,I6,2X,A1O,1SX)))
SEARCH FOR REQUESTED SID
READ(N,7) ISID,NTOTCDS,ICDSO,IZ,A,LBLNO,IA7,IA8,1A9
FORMAT<1X,I10,1X,3(II1,1X),F11. 6,1 X,I11,1X,13,12,13)
IF(EOF,2)161,162
PRINT 16, NIN.KID
FORMATCD CANNOT FIND NIN=*14* ON TAPE. SID=*I4)
REWIND 2
GO TO 100
CONTINUE
IF(ISID . EQ. NIN)GO TO 170
PRINT 18, ISID
FORMAT(* NIN=*I4* ENCOUNTERED. •)
DO 165 I=2,NTOTCDS
READ(2.11)
FORMAT(IX)
CONTINUE
GO TO 160
FOUND SID. CLEAR AND READ BLOCK 0
IBLK=0
NCD=1
ICHK=PRCT(1,IBLK,ISID)
IF(ICHK . NE. 0)GO TO 1000
DO 172 1=1,300
IBLNO(I)=0
PRINT 26,ISID,SOURCE,HOL(N),KID
FORMATS' READING NIN=*15' FROM'A6,A6» TO GO INTO LIBRARY AS SID*

1 15)
IE=ICDS0- 1

14

160
7
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16

162

18

11
165
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172

26

174

DO 174 1=1, IE
J = J + 2
READ(N,9) IBLNO(J),IDB(J),1CDS(J),1BLNO(J+

ICDS(J+D,IA7,IAfi,IA9
FORMAT(6dll,lX),I3,l2,13)
NCD=I+ 1
ICHK=PRCTd+ 1,0,ISID)
IFdCHK . NE. 0)GO TO 1000
CONTINUE
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KTOTCDS=ICDS0
C READ CROSS SECT1ONS.ANG DISTRS AND SECONDARY ENERGIES,

DO 240 I=1,LBLNO
IRT=IDB(I)

C DO NOT SAVE REACTIONS 1001,1003,1004
IF(IRT .NE. 1001 .AND. IRT . NE. 1003 .AND. IRT . NE. 1004)GOTO 1174
IL=ICDS(I)
DO 2174 J=1,IL

2174 READ(N,11)
GO TO 205

1174 ITP=IRT/1000
1F(ITP .EQ. 1)GO TO 176
IF<ITP . EQ. 2)GO TO 177
IF(ITP . EQ. 3)GO TO 178
IF(1TP . EQ. 4)GO TO 9178
PRINT 20, IRT,I,LBLNO,IA7
FORMAW/' ADDXS. CANNOT READ IN THIS CLASSIFICATION. WILL SKIP. *l
• REACTION TYPE=*I5' BLOCK NO='I3* LAST BLOCK=*I3* NIN=MS)
JE=ICDS(I)
DO 1176 J=1,JE
READ(N,11)
GO TO 205
CALL READXS(KID,I,N,IERR)
ITIDR(IR)=- 7
GO TO 179
CALL READAD(KID,I,N,IERR)
1TIDR(IR)=ITIDS(ND)
GO TO 179
CALL READSEC(KID,I,N,1ERR)
GO TO 179
CALL READNU(KID,I,N,IERR)
IFdERR . EQ. 0)GO TO 205
PRINT 22, KID.HOL(N)
FORMAT^/* COULD NOT ADD SIDM4* TO LIBRARY FROM *A7)
CO TO 100
INCREASE COUNT OF CARDS READ
KTOTCDS=KTOTCDS+ ICDS(I)
CONTINUE

ALL DATA FOR ONE NUCLIDE READ
MIXT=0
K2=0
DO 207 J=1,IR
K2=K2+ IRS(J)

DEFINE XS CONTROL FILE.
N. CNTRL=F. KID/F. ND/(F. IT1DS(J)J=1,ND)/F. SDES/F. IR/(F. ITfDR(J),

1 J=1,IR)/F. NES/(F. ES(J)J=1,NES)/(F. IDR(J)J«1.IR)/<F. ME(J>.
2 J=1,IR)/(F. IRS(J).J=1,IR)/(F. QR(J),J=1,IR)/F. IZ/F. MIXT/F. K2/
3 F. LLL/

24 FORMATC ADDXS. CANNOT SAVE DT ARRAYS. KID OUT OF RANGE. *I6)
IF(KID . LT. 10000. AND. KID . GE. 10)GO TO 210
PRINT 24.KID
GO TO 100
CHOOSE FORMAT FOR ENCODING DTRAN NAME

210 IF(KID . LT. 10000)K=l
IF(KID . LT. 1000)K=2
IF(KID . LT. 10O)K=3
ENC0DE(7,F(K),AM)KID
D. <(AM»=N. CNTRL.N. XS.N. ESJ.N. ANGD
REWIND 10
SAVE D. ((AM))

ALL DATA FOR ONE NUCLIDE SAVED ON DT TAPE.
UPDATE DIRECTORY
REWIND 10
NEOF.O
IF SID DIRECTORY EMPTY.RESET NO. OF ITEMS TO ZERO
IF(XSIDU) . EQ. O)IIX=O

260 READ(10,3) NAME,NWDSS(IIX+ 1>,IDNOS(IIX+ 1)
3 FORMAT(13X,A9.30X,l5,nX,l3)

205
240

207
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XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
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XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

884
885
886
887
888
889
890
891
892
893
894
89S
896
897
898
899
900
901
902
9O3
904
90S
906
907
908
909
910
9 1 !
912
913
914
915
916
917
918
919
920
921
922
923
924
925
926
927
928
929
930
931
932
933
934
935
936
937
938
939
940
941
942
943
944
94$
946
947
948
949
950
951
952
953
954
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£70

27S

277
279

c

c

280
10

12

c
c

JOO

JOS

324
32$

330

340

tF<gOF.10>2«0.270
CONTINUE
INCREASE ITEM COUNT iN StD DIRECTORY
ItX-HX* 1
MIX
CHOOSE FORMAT TO DECODE DT NAME INTO DIRECTORY
DO 27S J-1.3
IM-NAME . AND. MASK(J)
IPOM . KQ. MBLNK(J))GO TO 277
CONTINUE
1=4
IFMT-J
DECODE(9.PMT(tl'MT).NAME)KSIDO)
RETURN MOOtttKD DIRECTORY TO DTJOB
IDIRSV>IONOS(IIX>
SET DIRECTORY' SAVE FLAG>>H!GttEST RECALL ID
N. DIKStD>(F. KSHXn.l°J.IIXWtl:. IDNOS(I),J-1,»X)/

(F. NWDSS(I).I°I.IIX>
GO TO 300
PRINT 10
FORMATS ADDXS. EOF ON PUNCH PILE. *)
NEOP"NK0I"<- I
IF(NEOF . t.T. aw;o TO 26O
PRINT 12. <KSIDM».I«1.JOO)
PORMATC ADDXS. CANNOT READ PUNCH PILE TO UPDATE DIRECTORY. • /

(10112))
IERRBO
GO TO IO0

IP SJD REQUESTED ON TAPE I. WRITE !T TO TAPE6 NOW
t P U A U - E O . . I ICO TO 324
SEARCH TAPE LIST
DO j(i$ 1=1.100
tPdTAPXd) . EQ. O)GO TO 400
JHITAPX(I) . EQ. • Ktl))CO TO 324
CONTINUE
GO TO 400
WRITE SID TO TAPE6
BACKSPACE 6
WRITKC6) KtD.ND,(ITIDS(l).t°I.ND>.SDES.tR.(tTIDR<l).t°l.lR>.NES.

<KS(D.I°I.NESM!DR<D.I°i.lR>.(MK(IM°l,IRMIRS(!>.l«!.!R>
.(QR<l).t=t.iK).IZ.MiXT.K2.LLL

ONLY ONE REACTION AT A TIME IN CORE
DO 340 K-I.IR
K SIG'N. XS(K)
P. IVVDI -WORDS Of N. XS(K)
IP(IRS(K) . NE. O)GO TO 330

3 SO

GO TO i40
P. ESJ»N. ESJ(K)
P. IWD3'WORDS OP N. P.SJ(K)
WRITE(6) (SIG(l).l=l.lWOI>.{ESJ(i).l=I.iWD2)
CONTINUE
ONLY ONE A-1) AT A TIME IN CORE
DO 350 K-l.ND
F. ITID-N. ANGD(K). 1/
P. TOt-S-N. ANGD(K). 2/
P. NED-N. AMGD(K). }/
P. i>N. ANGD(K). 4/
P. ISVS'N. ANGIXK). 5/
!;. A-N. ANGD(K). 6/
P. I.UCN-N. AKCD(K). 7/
p. KT-N. ANGD(K). HI
F.TK-N. ANGD(K). 91
V. MD-N. ANGD(K). 10/
F. NINC«N. ANGD(K). 11/
WRITEH6) ITID.TDI-:S.NED.(E(l).|al.NED>.ISYS,A.LEf;N.KT,

(TKU>.UI.KT>.{MD(t).l>>l ,NED>.NINC
CONTINUE
KNDPILE 6
ENDPILE h
I'RIN7° 351,KID

XSMOD
XSMOD
XSMOD
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XSMOD
XSMOD
XSMOD
XSMOD
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XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSA1OD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
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XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

955
956
957
958
959 :
960
961 ;
962
963
964 i
965
966 ;
967
968
969
970
971
972
973
974
975
976
977
978
979
980
981
982
983
984
985
986
987
988
989 :
990
991 \
992
993
994
995
996
997
998
999

I00O
1001
1002
1003
1004
1005
1006
1007
1008
1009 i
1010
1011
1012
1013
1014
1015
1016
1017
1018
1019
1020
1021
1022 :
1023
1024
1025
1026
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c

c
c

351 FORMATC SID'15* WRITTEN TO TAPE6 IN MOD ADDXS*)

LIST DATA IN S-4 FORMAT HERE
PREPARE LIST FOR MODULE L1STXS

400 N. LISTXS=O
KALL LISTXS
GO TO 100

C ERROR ENTRY. SET 1ERR TO SKIP REMAINING CARDS
1000 IERR=NCD+1

GO TO 100
C STANDARD RETURN

2000 REWIND 2
N. IDIRSV=F. IDIRSV
RETURN
END
FUNCTION MOD(N.L)
IF(N . LT. L)GO TO 10

1 N=N- L
IF(N . GE. L)GO TO 1

10 MOD=N
RETURN
END
FUNCTION PRCT(I,IB,NIN)
COMMON /CDID/IA7,IA8,IA9,IBLNO(100),IDB(100),ICDSU00),DUM(9),LLL
IERR=0
IM=MOD(I,1000)
IF(IA9 . NE. 1M)IERR=1
IF(IA8 . NE. IB>IERR=2
IF(IA7 .NE. NIN)IERR=3
IF(IERR . EQ . 0)GO TO 100
PRINT 2, IA7,IA8,1A9,NIN,IB,I

2 FORMAT(//* ID FIELD ERROR ON DATA CARD. A7,8,9= '316* NIN.BLK.CDNO
1 = *3I6)

100 PRCT=IERR
RETURN
END
SUBROUTINE MULTI(KID,IBLK,N,IERR,NCD,NDIST)
READS MULTIPLE ANG DISTRS FOR FIRST NEUTRON AND COMBINES THEM INTO
ONE A-D FOR LIBRARY.

KID SID NO. IN LIBRARY
IBLK BLOCK NO.
IERR ERROR FLAG. NO ERROR=0.
N INPUT UNIT. 3=CARDS. 2=TAPE

COMMON IXI X<48S0)
DIMENSION ITID(l),TDES(8),E(400),TK(4000),MD(40O),PROB(10),

1 NMU(10)
EQUIVALENCE (ITID(l), X(l)>, (TDES(1),X(2)), (NED,X(10)),

1 (E(1),X(11)), <ISYS,X(41D), (A,X<412)), (LEGN,X(413)),
2 (KT,X(414)), (TK<1),X(415», (MD(1),X(441S», (NINC,X(4815»,
3 (PROB(1),X(4816)), (NMU(1>,X(4826))

COMMON /CD1D/IA7,IA8,IA9,IBLNO(100),IDB(100),ICDSOOO),DUM(9),LLL

DIMENSION XMU(IOO),T(100),XMU1(100),T1(100)

READ IN FIRST DISTRIBUTION INTO RESIDUAL
DO 100 1=1,100
XMU(I)=0
T(l)=0
XMU1(I)=O
Tl(l)=0

100 CONTINUE
L=J
KDS=NMU/3
NMUR=MOD(NMU,3)
IF(NMUR .NE. O)KDS=KDS+1
Kl=l
DO 130 KD=1,KDS
KL=Kl+2
READ(N.l) (XMU(K),T(K),K=K1,KL),IA7,IA8,IA9

1 FORMAT(6(F11.6,1X),I3,J2,[3)

XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
CDID
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
TCSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
X
ANGD
ANGD
ANGD
ANGD
ANGD
ANGD
ANGD
CDID
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

1027
1028
1029
1030
1031
1032
1033
1034
1035
1036
1037
1038
1039
1040
1041
1042
1043
1044
1045
1046
1047
1048
1049

2
1051
1052
1053
1054
1055
1056
1057
1058
1059
1060
1061
1062
1063
1064
1065
1066
1067
1068
1069
1070

2
2
3
4
5
6
7
8
2

1074
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1077
1078
1079
1080
1081
1082
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1089
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1091
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120

130

c
c

14O

ISO
c
c

160

170

180

190

195
200

210

220
250

NCD-NCD+1
ICIIK=PRCT(NCD.II)LK,ISID)
IFdCIIK . NF.. 0)GO TO 1000
DO 120 K=K1.KI.
T(K)=PROB*T<K>
KI=KI*3
CONTINUE
KLADJ=3- NMUR
KL=KL- KLADJ

HEAD iN REMAINING D1STKBNS AND COMBINE WITH RESIDUAL ONE AT A TIME
DO 250 LD=2,NDIST
L=L*1
READ(N.3> KRL,ERH,NCER.DUMO).PROB(L),NMU(L»,IA7.IA8.IA9
FORMAT(2(F11. 6.1 X),2UI 1.1 X>.F11 6.1 X.il 1.1 X.I J.12,13)
NCD=NCD+1
ICHK«PRCT(NCD.iSLK.ISID>
IFdCIIK . NE. 0)GO TO 1000
IF(NDIST . EQ. DUM(I))GO TO 140
PRINT 2. NOIST.DUMO >,IRT.IBLK.1SID
FORMATC MULTI. DISCREPENCV IN NO. OF DISTKS I"OR A GIVEN NEUTRON. N
DIST-M4* DUM=*I4* REACTION=M5" BLQCK=*IS' N1N=M5)
GO TO 1000
KDS*=NMU<LV3
NMUR»MOD(NMU(L),3)
IF(NMUR . NE. 0>KDS=KDS* 1
Kl=M=l
DO 210 KD=I.KDS
KL1=KI* 2
READ(N.l) (XMUI<K),T1(K>.K=K1.KL).1A7.IA8.IA9
NCD=NCD+1
ICIIK>PRCT(NCD.IRLK.ISID)
IRICHK . NE. 0)G0 TO 1000
DO ISO K-KI.KL!
Tl(K)=PROB(UtTI(K)

FOR 1 CARD CHECK MU^S AGAINST RESIDUAL
DO 200 K-K1.KL1
IF<ABS(XMU(M)XMU1(K». LE. 1. 0E-OS)GO TO 195
IF(XMU(M) GT. XMU1(K»GO TO 180
JJ=KL1
PUT EXTRA POINT IN TEMP
DO 170 KK=K.KL1

X.MUKJJ* 1)=XMU1(JJ)
JJ=J-I
XMUKK)=XMU(M>
T1(K)=T1(K-1)+(XMU(M)XMU1(K- I))/(XMUKK>- XMUUK-1))

*(T1(K)-TI(K-1»
K1=K1* 1
KL1=KL1* 1
CO TO 195
JJ=KL
PUT EXTRA TOINT IN RESIDUAL
DO 190 KK=M.KI.
T(JJ*1)=TOJ)
XMU(JJ+ 1>=XMU(JJ)
JJ=JM
XMU(M)=XMU1(K)
T{M)=T(M- 1)»(XMUKK)- XMU(M- 1»/(XMU(M* 1)- XMU(M- D)

*(T(M+ 1)-T(M- 1»
KI.= KL+ 1
M=M+ 1
CONTINUE
K1=K1*3
CONTINUE
COMBINE TEMP AND RESIDUAL T ARRAYS.
DO 220 K>],KL
T(K)=T(K)+T1<K)
CONTINUE
ALL DSTRBNS READ IN AND COMBINED.
KB=KT
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XSMOO
XSMOD
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XS.V.OD
XSMOD
XSMOD
XSMOO
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XS.MOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
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1093
1094
1095
1096
1097
109H
1O99
1100

not
1102
1103
1104
1105
1106
1107
11 OH

1109
1110
m i
1 U 2
1113
1114
H I S
1116
1117
1118
1119
1120
U 2 1
1122
1123
1124
1125
1126
1 127
1128
1129
1130
1131
1132
1133
1134
1135
1136
1137
1138
1139
I14O
1141
1142
1143
1144
1145
1146
1147
1148
1149
1150
1151
U 5 2
1153
1154
1155
1156
1157
1158
1 159
1160
1161
1162

163
1164
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c
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KE=KB+ 2*KL
L=0

C PUT KKSIDUAL INTO PERMANENT ANG DISTR ARRAY
DO 26(1 K=KB,KI-.2
L=L+ 1
TK(K)=XMU(L)
TK(K+1)=T(M

260 CONTINUE
KT=KE
GO TO 2000

1000 IERR=NCD+ 1
2000 RETURN

END
SUBROUTINE READAD(KID,IBLK,N,IERR)
READS ANGULAR DISTRIBUTION DATA FROM UK FORMAT TAPE OR CARDS
KID SID NO. IN LIBRARY
1HLK BLOCK NO.
1ERR ERROR FLAG. NO ERROR=0.
N INPUT UNIT. 3=CARDS. 2=TAPE
ISID NUCLIDE ID NO. READ FROM TAPE OR CARDS

COMMON IXI X{4850)
COMMON /CNTRL/ ISIDd >,KID,ND,ITIDS(2S).SDES(8),IR,ITIDR(5O),NES,

1 ES(4O00),IDR(30),ME(50),IRS(50),QR(S0).IZ,MIXT,K2
DIMENSION ITIDd ),TDES(8),F.(400),TK(4O00),MD(4O0),PROB<10),

1 NMU(IO)
EQUIVALENCE d T I D d ) . X(D). (TDES(1),X(2)), (NED,X(10)),

1 (E(J),X<JD), (ISYS.X(iH)) , (A,X<412», <LEGN,X(41 J» ,
2 (KT,X<4I4)), (TK(1),X(415)), (MDd ),X<4415)), (NINC.X(4815)),
3 (PROB(]),X(4816», (NMUd>,X<4826))

COMMON /CDID/IA7,IA8,IA9,IBLNO(100),1DB(JOO),ICDS(100),DUM(9).LLL

COMMON /TYPE/ ITYPERd SO)
DATA ITYPERnS*l,2.J.O,O,1.2,l,l,2,3.2,0,l,l,2,55*l,65»0/

DATA 124 /100000000B/

CLEAR STORAGES
DO 80 1=1,4850

80 X(I)=O

ITYPER DATA STATEMENT GIVES UK- LLL TYPES. LLL85 IS~N,4N
IF(LLL . EQ. 1)ITYPER(85)=4

1O0 ND=ND+1
NCD=I=I
READ(N,1) IRT,NER,A,ISYS,IDATA,NEL,IA7,IA8,IA9

1 FORMAT(2dlUX) ,F l l .6 , lX .3dU, lX) ,13 ,12 , I3 )
ICHK=PRCT(1 .IBLK.ISID)
IFdCHK . NE. 0)GO TO 1000
IF(IRT . EQ. IDB(IBLK))GO TO 110
PRINT 6, IDB(IBLK),IRT,IBLK.ISID

6 FORMAT*//' READAD. REACTION TYPE DOES NOT MATCH THAT IN BLOCKO. IDB=
1 '14* IRT=M4* BLOCK=gl4* N1N='I5)

GO TO 1000
GET TWO-DIGIT REACTION NUMBER AND NO. OF NEUTRONS

110 NRT«MOD(1RT,1000)
NN=ITYPER(NRT)
CHECK ISYS FLAG AGAINST CONVENTION. FOR LLL CHANGE IF INCORRECT
IF(NRT . EQ. 2)GO TO 115
IF(NRT .GE. S .AND. NRT . LE. 14)GO TO 115
IF(LLL . EQ. 1 .AND. NRT . GE. 31 .AND. NRT . LE. 79)GO TO U S
IF(ISYS . EQ. 2)GO TO 130
PRINT 1 (. ISYS,NRT,IBLK,ISID,LLL

14 FORMAT(//* READAD. ISYS DISCREPANCY. ISYS=*12* REACTION=*I3' BLOCK=*
1 I5» NIN=*I5* LLL='I2)

IF(LLL . EQ. 1)ISYS=2
PRINT 22. ISYS

22 FORMATC ISYS CHANGED TO gI2)

XSMOD
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XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
X
CNTRL
CNTRL
ANGD
ANGD
ANGD
ANGD
ANGD
ANGD
ANGD
CDID
XSMOD
XSMOD
TYPE
TYPE
TYPE
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

1165
1166
1167
1168
1169
1170
1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185

2
2
3
2
3
4
5
6
7
8
2

1190
1191

2
3
4

1193
1194
1195
1196
1197
1198
1199
12O0
1201
1202
1203
1204
1205
1206
1207
1208
1209
1210
1211
1212
1213
1214
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1226
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GO TO 130
115 IFdSYS . EQ. DGO TO 130

PRINT 14, ISYS,NRT,IBLK,ISID,LLL
IF(IXL .EQ. 1)!SYS=I
PRINT 22, ISYS

130 IF(NRT . NE. 2)GO TO 150
IF(ND . EQ. 1)GO TO 140
PRINT 2.<RT,1BLK,1SID

2 FORMATW READAD. 1ST ANG D NOT FOR ELASTIC. REACT!ON='I5,g BLOCK=*
1 IS,* NIN=»IS>

GO TO 1000
: FORM TID

140 ITIDS(1)=ITID=K1D
GO TO 160

ISO ITIDS(ND)=KID*1OO+NRT

CHOOSE APPROPRIATE READ
160 1F(IDATA . LT. 2)GO TO 200

IFdDATA . EQ. 2)GO TO 400
IFdDATA . EQ. 20 . OR. IDATA . EQ. 21 )GO TO 600
PRINT 4, IDATA,IRT,IBLK,NIN

4 FORMAT(//« READAD. ERROR IN AD TYPE SPEC. IDATA=»I5» REACTION=M5,
1 • BLOCK=»I5> NIN=»I5)

GO TO 1000

READ MU.T PAIRS
200 KT=1

LEGN=O
220 READ(N,3) ERL,ERH,NCER,NDIS,PROB(1),NMU(1),IA7>IA8,IA9

3 FORMAT(2(FH. 6,1X),2(I11,1X).F11. 6,1X,I11,1X,I3,I2,I3)
KCER=1
NCD=NCD+1
ICHK=PRCT(NCD,IBLK,ISID)
IF(ICHK . NE. 0)GO TO 1000
IF(NCD . NE. 2)GO TO 250
CHECK IF NEED TO ADD LOWEST ENERGY
IF(ERL- 2. 5E- 08)230,230,240

230 E(1)=ERL
GO TO 270

240 E(1)=1.OE-11
E(2)=ERL
1=2
PACK LOWER INDEX. ENTER ISOTROPIC DISTR FOR LOWEST ENERGY
MD(1)=KT*I24
TK(l)=-1.0
TK(2)=TK(4)=0. 5
TK(3)=1.0
KT=4
PACK UPPER INDEX AND INCREASE KT POINTER
MD(1)=MD(1)+ KT
KT=5
GO TO 270

AVERAGE ENERGY IF RANGE GIVEN
250 IF(ERH . NE. 0)GO TO 260

E(I)=ERL
GO TO 270

260 E(I)=0. 5*(ERL+ ERH)
: PACK LOWER INDEX AND CHECK FOR MULTIPLE DISTRIBUTIONS

270 MDd)=KT*I24
IF(NDIS . EQ. 1)GO TO 275
CALL MULTI<KID,IBLK,N,IERR,NCD,NDIS)
IF(TK<KT-2) .EQ. 1)GO TO 290
PRINT 8, TK(KT- 2),KT,IRT,IBLK,ISID,NDIS

8 FORMATC READAD. AFTER MULTI LAST MU NOT=1. MU='E12. 5* KT=«I5* REAC
1 TION='I5* BLOCK=*I4* NIN=*I5* NDIS=M2)

IERR=2
GO TO 290
READ MU,T PAIRS INTO TK BLOCK

275 KDS=NMU/3
NMUR=MOD(NMU,3)

XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

1227
1228
1229
1230
1231
1232
1233
1234
1235
1236
1237
1238
1239
1240
1241
1242
1243
1244
1245
1246
1247
1248
1249
1250
1251
12S2
1253
1254
1255
1256
1257
1258
1259
1260
1261
1262
1263
1264
1265
1266
1267
1268
1269
1270
1271
1272
1273
1274
1275
1276
1277
1278
1279
1280
1281
1282
1283
1284
1285
1286
1287
1288
1289
1290
1291
1292
1293
1294
1295
1296
1297
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.- Jl

280

290
C
C
C
C

12

295
7

C
C
c
305

310

10

320

330

C
C
340

C
c

c
c
c
c
c

IF(NMUR . NE. O)KDS=KDS+ 1
DO 280 J=1,KDS
KL=KT+ 5
READ(N,5) (TK(K),K=KT,KL),IA7,IA8,IA9
FORMAT<6(F11. 6.1X),I3,12,13)
KCER=KCER+1
NCD=NCD+1
ICHK=PRCT(NCD,1BLK,ISII»
IFdCIIK . NE. 0)GO TO 1000
KT=KT+ 6
CONTINUE
IFCNMUR . EQ. 0)GO TO 290
ADJUST POINTER IF LAST CARD NOT FULL AND PACK UPPER INDEX
KTADJ=2*(3- NMUR)
KT=KT- KTADJ
MD(I)=MD(I)+ KT-1

ON LLL TAPE AD GIVEN FOR 1ST NEUTRON ONLY.
2ND AND 3RD NEUTRONS

ON UK SKIP AD GIVEN FOR

1FCLLL . EQ. l)GO TO 305
IF(1>!N . EQ. 1)GO TO 305
PRINT 12,IRT,IBLK,[SID,NN
FORMATC READAD. SKIPPING AD FOR NTH NEUTRONS. REACTION=M5' BLOCK=*
14* NIN=M5* TYPE=*I2)
READ(N,3) ERL,ERH,NCER,DUM(1),DUM(2),DUM(3),IA7,IA8,IA9
KCER=KCER+1
NCD=NCD+1
ICHK=PRCT(NCD,IBLK,ISID)
IF(ICHK . NE. 0)GO TO 1000
KCER=KCER+1
DO 295 J=KCER,NCER
NCD=NCD+1
READ(N,7)
FORMAT(IX)

NORMALIZE ANG DISTR

JB=MD(I)/124
JE=MD(l)-JB'I24-3
S=0
DO 310 J1=JB.JE,2
S=0. 5*(TK(Jl+ l )+TK(Jl+3) ) ' (TK(Jl+2) -TK(Jl ) )+S
CONTINUE
IF(ABS(S-1.0) . LT. .02)GO TO 320
PRINT 10, E(I),S,IRT,IBLK.ISID
FORMATC NORMALIZING ANG DISTR FOR E=*E12. 5* NORM FACTOR=»EI 2. 5* R
EACTION=«I5* BLOCK='I4* NIN=*15)
JB=JB+ 1
JE=JE+ 3
DO 330 J1=JB,JE,2
TK(J1)=TK(J1)/S
CONTINUE
CHECK FOR END OF BLOCK
1F<NCD . EQ. ICDS(IBLK))GO TO 340
1=1+ 1
GO TO 220

ENTER HERE FROM BOTH LEGENDRE AND MU.T PAIRS TO WRAP UP ANG DIST
NED=1
KT=KT- 1
NINC=40

DEFINE DT ARRAV FOR ANGULAR DISTRIBUTION
N. ANGD(ND)=F. ITIDS(ND)/F. SDES/F. NED/(F. E(J),J=1,NED)/F. ISYS/F. A/

F. LEGN/F. KT/(F. TK(J)J=1,KT)/(F. MD(J),J=1,NED)/F. NINC/
GO TO 2000

READ LEGENDRE REPRESENTATION HERE.
READ IN ENTIRE BLOCK USING ES BLOCK AS TEMPORARY STORAGE.
ON INPUT TAPE ENERGIES AND CORRESPONDING COEFFS ARE GIVEN FOR EACH
L. REARRANGE IN LIBRARY SO THAT COEFFS CORRESPONDING TO L=1,L=2,

XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

1298
1299
1300
1301
1302
1303
1304
1305
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
1321
1322
1323
1324
1325
1326
1327
1328
1329
1330
1331
1332
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343
1344
1345
1346
1347
1348
1349
1350
1351
1352
1353
1354
1355
1356
1357
1358
1359
1360
1361
1362
1363
1364
1365
1366
1367
1368
1369
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ETC. ARE GIVEN FOR EACH E.

400 N. ES=F. ES
KT1=1
DO 445 J=1,NER
L=l

405 READ<N,9)ERL,ERH,NCER,LMAX,INT,NE,IA7,IA8,1A9
9 FORMAT(2(F1I.6,IX),4(I11,1X),I3,I2,I3)

KCER=1
NCD=NCD+1
ICHK=PRCT(NCD,IBLK,ISID)
IFOCHK . NE. 0)GO TO 1000
1F(NCD . EQ. 2)G<~ TO 415
GO TO 430

C CHECK IF NEED TO ADD LOWEST ENERGY.
415 IF(ERL- 2. 5E- 08)420,420,425
420 E(1)=ERL

KT=1
1=1
GO TO 430

425 E(1)*1.OE-11
E(2)=ERL
1=2
TK(i)=l
TK(2)=0
KT=3
MD(1 )=00000000000100000002B

430 IF(LMAX . NE. 0)GO TO 433
C IF LMAX=0 DSTRBN IS ISOTROPIC

ES(KT1)=ERL
ES(KT1+1)=O
KT1=KT1+ 2
GO TO 442

43S IS=I
C NE IS NO. OF ENERGIES FOR WHICH COEFFS ARE GIVEN FOR THIS L.

KDS=NE/3
NNER=MCD(NE,3)
IF(NNER . NE. 0)KDS=KDS+ 1
DO 43S K=1,KDS
JL=KTl+5

C READ IN ENERGY-COEFF PAIRS
READ(N,5) (ES(J),J=KT1,JL),IA7,IA8,IA9
KCER=KCER+ 1
NCD=NCD+1
ICHK=PRCT(NCD,IBLK,ISID)
IF(ICHK . NE. 0)GO TO 1000
KTl=KTl + 6

435 CONTINUE
IF(NNER . E a 0)GO TO 440

C ADJUST POINTER IF LAST CARD WAS NOT FULL
KTADJ=2*(3- NNER)
KT1=KT1-KT/'3J

440 IF(L . EQ. LMAX)GO TO 442
L=L+1

C GO BACK AND READ FOR NEXT L.
GO TO 405

C HAVE READ FOR ALL L.
442 IF(NN . E a DGO TO 445

IF(LLL . E a DGO TO 445
PRINT 18, IRT,IBLK,NIN,NN

18 FORMATC READAD. SKIP LEGENDRE AD FOR NTH NEUTRONS. REACTI0N=*I5* BL
1 OCK=*I4* NIN=*I5* TYPE='I2)

READ(N,3) ERL,ERH,NCER,DUM(1),DUM(2),DUM(3),IA7,IA8,IA9
KCER=KCER+1
NCD'NCD*1
ICHK=PRCT(NCD,IBLK,ISID)
IF(ICHK . NE. 0)GO TO 1000
KCER-KCER+1 .
DO 443 JJ-KCER.NCER
NCD-NCD+1

443 READ(N,7)
445 CONTINUE

XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

1370
1371
1372
1373
1374
1375
1376
1377
1378
1379
1380
1381
1382
1383
1384
1385
1386
1387
1388
1389
1390
1391
1392
1393
1394
1395
n?6
1.97
1398
1399
1400
1401
140?
1403
1404
1405
1406
1407
1408
1409
1410
1411
1412
1413
1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1438
1439
1440
1441
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450
455

16
1

C
C

460

470

480
C
C
C

C
C

500

510

514

515
519

520
C
C

600
601
700

800
801

1000

2000

cc
c
J

c
c

REAr
KID
IBLK
IERR
N
IS1D

SET KT1 TO POINT TO LAST E
KTl=KTl-2

FILL E BLOCK

IF(ABS(ES(1)- E(I))-. 00001 )460,460,455
PRINT 16, ES(1),E(I),IRT,IBLK,N1N
FORMATS READAD. POSSIBLE INDEX OR INPUT ERROR. ES1='E12. 5* E=*E12. 5
• I=*I5,* REACTION=»I5' BL0CK=*I5* NIN='I5)
GO TO 1000
CHECK EACH ENERGY IN TEMPORARY ES BLOCK AGAINST THOSE ALREADY
TABULATED IN E BLOCK. IF NOT IN E BLOCK, PUT IT IN AND INCREASE I.
DO 480 K=1,KT1,2
DO 470 KK=1,I
IF(ABS(ES(K)- E(KK))-. 00001)480,480,470
CONTINUE
E(l+ 1)=ES(K)
1=1+1
CONTINUE

FILL TK BLOCK

KS=1
FOR EACH ENERGY IN E.FIND AND STORE IN TK CORRESPONDING COEFFS AND
KEEP COUNT NF.
DO 520 II=IS,I
NF=0
DO 510 K=KS,KT1,2
IF(ABS(ES(K)- E(II))-. 00001 )5OO,5O0,51O
NF=NF+ 1
TK(KT+NF)=ES(K+1)
CONTINUE
HAVE FOUND ALL COEFFS FOR 1 E. PACK LOWER INDEX AND INCREASE KT.
MD(H)=KT»I24
KT=KT+ NF+ 1
IF(NF . EQ. 1)GO TO 519
REMOVE ZERO COEFFS AT HIGHEST L
KA=KT
DO 515 KB=1,NF
IF(TK(KA- KB))519,514,519
KT=KT- 1
NF=NF-1
CONTINUE
KS=KS+ 2
PACK UPPER INDEX AND STORE NO. OF COEFFS
MD(II)=MD(II)+KT-1
TK(KT-NF-1)=NF
CONTINUE

RESTORE ES BLOCK
F. ES=N. ES
LEGN=I
GO TO 340
PRINT 601
FORMATS CANNOT READ MIXED REPRESENTATION YET. •)
NCDS=ICDS(IBLK)
DO 800 I=2,NCDS
READ(N,801)
FORMATUX)
GO TO 2000
ERROR RETURN. SET TO SKIP REMAINING CARDS.
IERR=NCD + 1
STANDARD RETURN
RETURN
END
SUBROUTINE READNU(KID,IBLK,N,IERR)
READS ENERGY-NU PAIRS FOR FISSION REACTIONS

SID NO. IN LIBRARY
BLOCK NO.
ERROR FLAG. NO ERROR«0.
INPUT UNIT. 3=CARDS. 2-TAPE

NUCLIDE ID NO. READ FROM TAPE OR CARDS

XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
1465
1466
1467
1468
1469
1470
1471
1472
1473
1474
1475
1476
1477
1478
1479
1480
1481
1482
1483
1484
1485
1486
1487
1488
1489
1490
1491
1492
1493
1494
1495
1496
1497
1498
1499
1500
1501
1502
1503
1504
1505
1506
1507
'508
1509
1510
1511
1512
1513

89



100

102
7

103

105

3

ISO

200

1000
2000

c
c
c
c
c
c
c
c

COMMON /CD1D/IA7,IA8,IA9,IBLNO(100),[DB<100),1CDSUOO),DUM(9>,LLL
COMMON /CNTRL/ ISID(1),KID,ND,ITIDS(25),SDES(8),IR,ITIDR(5O),NES,

ES(40OO),IDR(5O),ME(5O),IRS(5O),QR(5O),IZ,MlXT,K2
COMMON 1X1 X(485O)
DIMENSION ESJ (3000)
EQUIVALENCE (ESJU).X(D)

NCD=1
KEAD(N.l) IRT,NER,DUM(3),INT,D1,D2,IA7,IA8,IA9
rORMAT(6(lll.lX),13,12,13)
ICHK=PRCT(1,IBLK,ISID)
11'dCHK . NE. O)GO TO 1000
IF(IRT . EQ. IDB(IBLK))GO TO 100
PRINT 2, IDB(IBLK),IRT,IBLK,ISID
FORMAT<//' READNL). REACTION TYPE DOES NOT MATCH THAT [N BLOC.KO. IDB=

•14* IRT= "I4* BLOCK= *I4* NIN = *I5)
GO TO 1000
J WILL POINT TO FIRST UNUSED WORD IN ESJ BLOCK.
J=IRS(IR)+ I
IFdRT . EQ. 4018 .OR. IRT . EQ. 4019)GO TO 103
PRINT 4, IKT.IRLK.ISID
FORMAT<//* READNU. WILL STORE IN ESJ BLOCK ONLY REACTIONS 4018 OR
4019. WILL SKIP REACTION=*I5* BLOCK=*I4* NIN=*I5)
IL=ICDS(IBLK)
DO 102 1=2, IL
READ(N.7)
FORMAT(IX)
GO TO 2O00
STORE REACTION IDENTIFIER IN ESJ.
ESJ(J}=IRT

DO 200 I=1,NER
READ(N,3) ERL,ERH,T,NCER,NXS,IA6,IA7,IA8,IA9
FORMAT(3(F1I. 6,1X),3(I11,1X),I3,I2,I3>
NCD=NCD+1
ICHK=PRCT(NCD,1BLK,ISID)
IFdCHK . NE. 0)GO TO 1000
DO 150 11=2,NCER
JL=J + 5
READ IN ENERGY-NU PAIRS
READ(N,5) (ESJ(J1),J1=JJL),IA7,IA8,IA9
FORMAT(6(F11. 6,1X),!3,I2,I3)
NCD=NCD+1
ICHK=PRCT(NCD,IBLK,ISID)
IFdCHK . NE. 0)GO TO 1000
j=JL+l
CONTINUE
ITEMS=2'NXS
MITEMS=MOD(1TEMS,6)
IF(MITEMS . EQ. 0)GO TO 200
J=J- 6+ MITEMS
CONTINUE
STORE END OF BLOCK POINTER
ESJ(J)=-I.O
IRS(1R)=J
DEFINE DT ARRAY FOR ESJ
N. ESJ(IR)={F. ESJ(J1),J1=1,J)/
GO TO 2000

IERR=NCD+1
RETURN
END
SUBROUTINE READSEC(K1D,1BLK,N,IERR)
READS SECONDARY ENERGIES FROM UK FORMAT TAPE OR CARDS

KID SID NO. IN LIBRARY
IBLK BLOCK NO.
IERR ERROR FLAG. NO ERROR=0.
N INPUT UNIT. 3=CARDS. 2=TAPE
ISID NUCLIDE ID NO. READ FROM TAPE OR CARDS

COMMON /CDID/IA7,IA8,!A9,IBLNO(100),IDB(100),ICDS(100),DUM(9),LLL

XSMOD
CD1D
CNTRL
CNTRL
X
ESJ
ESJ
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
CDID

1514
2

3
2
2
3

1519
1520
1521
1522
1523
1524
1525
1526
1527
1528
1529
1530
1531
1532
1533
1534
1535
1536
1537
1538
1539
1540
1541
1542
1543
1544
1545
1546
1547
1548
1549
1550
1551

1552
1553
1554
1555
1S56
1557
1558
1559
1560
1561
1562
1563
1564
1565
1566
1567
1568
1569
1570
1571
1572
1573
1574
1575
1576
1577
1578
1S79
1580
1581
1582
1583

2
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COMMON /CNTRL/ !SID(1),K1D,ND,ITIDS(25),SDES(8),IR,ITIDR(5O),NES,
ES(4O0O),IDR(5O),ME(5O),IRS(5O),QR(5O),IZ,MIXT,K2

COMMON IXI X(4850)
DIMENSION ESJ(3OO0)
EQUIVALENCE (ESJ(1),X(D)
COMMON /TYPE/ ITYPERU5O)
DATA ITYPER/1 5*1,2,3,0,0,1,2,1,1,2,3,2,0.1,1,2,55*1,65*0/

CLEAR STORAGE
DO 80 1=1,4850

80 X(l)=0
NCD=1

C FOR LLL TAPES CHANGE TYPE FOR REACTION 85
IF(LLL . EQ. 1)ITYPER(85)=4

100 READ(N.l) IRT,NER,ISYSM,DUM(4),DUM(5),DUM(6),IA7,IA8,IA9
1 FORMAT(6(I11,1X),I3,12,13)

ICHK=PRCT(NCD,IBLK,ISID)
1F(1CHK .NE. 0)G0 TO 1000
1F([RT . EQ. IDB(IBLK))GO TO 103
PRINT 1O,IDB(IBLK),1RT,IBLK,ISID

10 FORMAT*//* READSEC. REACTION TYPE DOES NOT MATCH THAT IN BLOCKO. IDB
1 =*IS* IRT=*I5* BLOCK=*I4* N1N=*15)

GO TO 1000
103 IFCISYSM . EQ. 0)GO TO 105

PRINT 2, !RT,IBLK,!SID
2 FORMAT(/* SECONDARY ENERGY AND SCATTERING ANGLE GIVEN IN CENTER OF

1 MASS SYSTEM. REACTION=*I5* BLOCK=*I4* NIN=*I4)
C GET REACTION NO. AND NO. OF NEUTRONS

105 NRT=MOD(IRT,1000)
NN=MAXO(ITYPE R(N RT), 1)
ESJ(1)=NRT
J=2

C LOOP FOR ENERGY RANGES
DO 500 11=1 ,NER
SUMW=0. 0

C LOOP FOR NEUTRONS
DO 450 III=1,NN
READ(N,3) ERL,ERH,NCER,NL,W,LAW,IA7,IA8,IA9

3 FORMAT(2(F11. 6,1X).2(I11,1X),F11. 6,1X,111,1X,I3,I2.I3)
NCD=NCD+ 1
ICHK=PRCT(NCD,IBLK,ISID)
IFdCHK .NE. 0)GO TO 1000
SUMW=SUMW+ W

C LOOP FOR LAWS
120 DO 400 1=1,NL

IF(I .EQ. 1 .AND. Ill .EQ. 1)GO TO 150
IF(I . EQ. 1)GO TO 155
READ(N,3) ERL,ERH,NCER,NL,W,LAW,IA7,IA8,IA9
NCD=NCD+1
ICHK=PRCT(NCD,1BLK,ISID)
IFdCHK . NE. 0)GO TO 1000
SUMW=SUMW+ W
GO TO 155

150 ESJ(J)=ERL
155 ESJ(J+D=W

ESJ(J+ 2)=LAW
J=J+3

C GO TO READ INDICATED LAW. RETURN TO 200.
GO TO(5100,5200,5300,540O,5500,5600,570O,5800,5900,6000)LAW

C END OF LAW
200 ESJ(J)=-4.0
400 CONTINUE

IF(LLL .EQ. 1)GO TO 455
450 CONTINUE

C END OF NEUTRON
455 E S J U + l ) = - 5 . 0

C END OF ENERGY
ESJ(J+2)=-2. 0
J=J+3
ISUMW=SUMW
IF(LLL.EQ. 1)ISUMW=ISUMW»NN

CNTRL
CNTRL
X
ESJ
ESJ
TYPE
TYPE
TYPE
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

2
3
2
2
3
2
3
4

1589
1590
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IF(ISUMW . EQ. NN)GO TO 500
PRINT 4, IRT,IBLK,ISID,NN,ISUMW

4 FORMATS READSEC. SUM OF WEIGHTS NOT EQUAL NO. NEUTRONS OUT. REACT
1 ION=*I5* BLOCK='I4* NIN=M5* NN=«I2* ISUMW=*I2)

500 CONTINUE

END OF REACTION
ESJ(J)=-1.0
STORE NO. OF ITEMS IN ESJ BLOCK.
IRS(IR)=J

DEFINE DT ARRAY FOR ESJ IF NO 4000 BLOCK FOLLOWING.
INEXT=IDB(IBLK+ 1)
IF(INEXT .EQ. 4018 .OR. INEXT . EQ. 4O1S0GO TO 2000
N. ESJ(IR)=(F. ESJ(J1),J1 = 1,J)/
GO TO 2000

1000 IERR=NCD+ I
2000 RETURN

LAW 1
5100 M=2
5105 JL=J+ 4

JIN=J
READ(N,9) NV,(ESJ<K),K=J,JU,1A7,IA8,1A9

9 FORMATdll,lX,5(F11.6,lX),I3,I2,I3)
NCD=NCD+1
ICHK=PRCT(NCD,IBLK,ISID)
IF(ICHK . NE. 0)GO TO 1000
J=J-1
ITEMS=M'NV
MITEMS=MOD(ITEMS,6)
IFdTEMS . LT. 5)GO TO 5120
KDS=ITEMS/6
DO 5110 K=1,KDS
j=J+6
JL=J+ 5
READ(N,11) <ESJ(J1),J1=J,JL),1A7,IA8,IA9

11 FORMAT(6(F11. 6,1X),I3,12,13)
NCD=NCD+1
ICHK=PRCT(NCD,1BLK,ISID)
IFdCHK . NE. 0)GO TO 1000

5110 CONTINUE
5120 J=J+M1TEMS+1

C FOR LAWS 1,2 ONLY CHECK FOR SUM OF PROBABILITIES^.
IF(LAW . NE. 1 .AND. LAW . NE. 2)GO TO 5150
JB=JIN+ M-1
SUM=0. 0
DO 5130 K=JBJ,M

5130 SUM=SUM + ESJ(K)
GO TO 5155

C FOR LAWS 3,4,5,6 CHECK BY TRAPEZOIDAL RULE WHETHER INTEGRALS.
5150 S17M=O. 0

SUM=0. 0
JE=J- i
DO 5151 K=JIN,JE,2

5151 SUM=SUM + 0. 5*(ESJ(K+3)+ESJ<K+l))<(ESJ(K+2)-ESJ(K»
5155 IF(ABS(1. 0- SUM)-. 001)200,200,5160
5160 PRINT 14, SUM,LAW,ERL,IRT,1BLK,ISID

14 FORMAT(//* READSEC. SUM='E12. 5* FOR LAW*I2* ENERGY=*E12. 5* REACTION
1 =*15* BLOCK=*I4* NIN=*I4//)

GO TO 200

LAW 2
5200 M=3

GO TO 5105
C LAW 3

5300 1F(NN . EQ. 1)GO TO 5305
PRINT 12, IRT.NN

12 FORMAT*//* USING TRUE LAW3 FOR REACTION «I4» WITH 'II* NEUTRONS OU
\ T. WRITE- UPS NOT CLEAR ON WHETHER TO MULTIPLY WEIGHT BY NN. *//)

5305 GO TO 5100
C LAW 4

C
C
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5400
C
5500

C
5600
C
5700

13

C

c
58CO

C
C
C
C
5805

5810
17

5815

5820
5825
S8J0

5840

5850

GO TO 5100
LAW 5
GO TO 5100
LAW 6
GO TO 5100
LAW 7
JL=J+ 5
READ(N,13) (ESJ(J1),J1=J,JL),IA7,IA8,IA9
FORMAT(4<FU.6,1X),24X,I3,I2,I3>
NCD=NCD+1
ICHK=PRCT(NCD,1BLK,1SID)
IFdCHK . NE. 0)GO TO 1000
J=JL+1
GO TO 200

LAW 8
IF(LLL . EQ. DGO TO 5805
PRINT 8, IBLK.IS1D
FORMAT*//' NO LAW 8 FOR UKDATA. BLOCK=
GO TO 1000

M4* NIN=»I5)

CHANGE LAW NUMBER TO 3 AS IN S4.
BREAK UP LAW 8 FORMAT INTO SEVERAL LAW 3S.

J=J- 3
SET NE1=1 TO GET STARTED. SET TO ITS REAL VALUE WHEN CARD IS READ.
NEI^l
DO 5850 Il=l,NE[
READ(N,17) NEI,EN.NPEO,DUM(4),DUM(5),DUM(6),IA7,IA8,IA9
FORMAT(I11,1X,F11. 6,1X,I11,1X,3(F11. 6,1X),I3,12,13)
NCD=NCD+1
ICHK=PRCT(NCD,IBLK,ISID)
IFdCHK . NE. 0)GO TO 1000
ESJ(J)=EN
ESJ(J+ 1)=NN*W
ESJ(J-r 2)=3. 0
J=J+3
ITEMS=2*NPEO
ES](J)=DUM(4)
ESJ(J+ 1)=DUM(5)/NN
1F<DUM(6) .NE. 0)GO TO 5815
J=J+2
GO TO 5810
ESJ(J+ 2)=DUM(6)
J=J+3
IT3 = ITEMS+ 3
KDS=IT3/6
DO 5830 KK=1,KDS
JL=J+ 5
READ(N,11) (ESJ(J 1 ),J 1 =J,J L),IA7,IA8,IA9
NCD=NCD+1
ICHK=PRCT(NCD,IBLK,ISID)
IFdCHK . NE. 0)GO TO 1000
IF(NN . EQ. i)GO TO 5825
DO 5820 J1=J,JL,2
MUST DIVIDE PROBS BY NN SINCE DATA IS COMPOSITE FOR ALL NEUTRONS.
ESJ(J1)=ESJ(J1)/NN
CONTINUE
J=JL+1
CONTINUE
ADJUST J POINTER
MIT3=MOD(1T3,6)
IF(IT3 . EQ. 0)GO TO 5840
J=J-6+ MIT3
IF(NCD . EQ. ICDS(IBLK))GO TO 200
IF ALL CARDS IN BLOCK NOT READ.PUT IN MARKERS AND READ NEXT ENERGY
ESJ(J)=-4. 0
ESJ(J+l)=-5. 0
ESJU+ 2)=- 2. O
J=J+3
CONTINUE
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C
C
6000

IS

c
c
c
c
c
c
c
c

REAI

KID
IBLK
IERR
N
ISID

PRINT 16, NCD.ICDSOHUO.IBUUSID
16 1-ORMAT<//* RUADSKC. HRROR IN LAW 8 DATA. NCO=*I5* ICDS=*I5* BLOCK*

1 '14* NIN=*IS)
GO TO I OIK)

LAW 9
S9O0 PRINT 6. IBI.K.ISID

6 I'ORMAT(//' NO LAW 9. IU.OCK = 'I4* NINo'15)
GO TO 1000

LAW 10
FOR LLL DATA MULTIPLY WEIGHT BY NO. OF NEUTRONS OUT
IF<LLL . EQ. I)ESJ(J-2)=NN*W
READCN.l 5) DUM.IA7.IA8.IA9
FORMAT(12X,F11. 6.49X.I3.12,13)
NCD=NCD+1
ICHK=PRCT(NCD.IBLK.!SID)
IFdCMK . NE. 0)GO TO 1000
ESj(J)=SQRT(DUM)
1=1*1
GO TO 200
END
SUBROUTINE READ S(KID.IBLK.N.IERR)
READS XS DATA FROM UK FORMAT TAPE OR CARDS

SID NO. IN LIBRARY
BLOCK NO.
ERROR FLAG. NO ERROR=0.
INPUT UNIT. 3=CARDS. 2=TAPE

NUCLIDE ID NO. READ FROM TAPE OR CARDS

COMMON /CDID/IA7,lA8,IA9.IBLNO(lO0),IDB(100),ICDS(100),DUM(9),LLL
COMMON /CNTRL/ ISID(1).KID,ND,ITIDS(25),SDES(8),1R.1T1DR(5O),NES,

ES(4OOO),IDR(5O).ME(5O),IRS(5O),QR(5O),IZ,MIXT,K2
COMMON /X/ X<4850)
DIMENSION SIG(4000)
EQUIVALENCE (SIG(1),X(D)

DATA 124 /100000000B/

INITIALIZE
DO 90 1=1,4850

90 X(I)=0
J=2
NCD =1
IR=1R+1
BEGIN READING BLOCK
READ(N.l) IRT,NER,QR(IR),INT,D1,D2,IA7,IA8,IA9

1 FORMAT(2(111,1X),F11.6,1X,3(111,1X),13,12,I3)
ICHK=PRCT(1,IBLK,ISID)
IFUCH.K . NE. 0)GO TO 1000
IF(IRT . EQ. IDB(IBLK))GO TO 105
PRINT 2, IDB(IBLK),1RT,1BLK,1S1D

2 FORMAT(//* READXS. REACTION TYPE DOES NOT MATCH THAT IN BLOCKO. 1DB =
1 *I4* 1RT= *I4 ' BLOCK='I4* NIN=*I5)

GO TO 1000
105 IDR(IR)=IRT

CHECK INDICATOR FOR INTERPOLATION SCHEME. PRINT WARNING ONLY ONCE.
IF(INT . EQ. 0)GO TO 110
IF(IRT .NE. 1002)GO TO 110
PRINT 12, INT,1RT,IBLK,ISID

12 FORMAT(//* READXS. INTERPOLATION BETWEEN TABULATED POINTS IS NOT L
1 OG LOG. INDICATOR=«I2* REACTION=*I5* BLOCK=*I5* N1N=*I5/
2 ' INDICATORS MEANS SIGMA LINEAR IN E. INDICATOR=2 MEANS SIGMA LIN
3 EAR IN LETHARGY*/
4 * THIS MESSAGE IS ONLY A WARNING. READ CONTINUES BUT NOTHING IS DON
5 E ABOUT DIFFERENCE IN INTERPOLATION METHOD. •)

110 READ(N,3)ERL,ERH,T,NCER,NXS,IA6,IA7,1A8,1A9
3 FORMAT(3(FU. 6,1X),3(I11,1X),I3,12,13)

NCD =NCD + 1
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ICHK=PRCT(NCD,1BLK,IS1D)
1F(ICHK . NE. 0)GO TO 1000
IF(NXS . LE. 400O)GO TO 115
PRINT 14, NXS.IBLK.ISID

14 FORMAT(//* READXS. NO. OF XS GREATER THAN ES DIMENSION. NXS='I5* BL
1 OCK=*I4* NIN=*15)

GO TO 1000
115 IF(IA6 . EQ. 1)GO TO 120

PRINT 4, IA6,1RT,1BLK,ISID
4 FORMAT*//* READXS. IA6="15* CANNOT HANDLE TEMPERATURE DEPENDENCE.

1 REACT1ON="I5* BLOCK=*I4« NIN="I5)
GO TO 1000

C SET UP ENERGY MESH FROM ELASTIC BLOCK.
120 IF(IRT .GT. 1002)GO TO 150

C SET LOWEST ENERGY
ES(1)=1.OE-2O
DO 130 I1=2,NCER
NCD=NCD+1
READ(N,5) ES(J),SIG(J),ES(J+ 1),SIG(J+ 1),ES(J+ 2),SIG(J+ 2),IA7,IA8,

1 IA9
5 FORMAT(6(F11.6,1X),I3,12,13)

ICHK=PRCT(NCD,IBLK,1SID)
IFdCHK . NE. 0)GO TO 1000
J=J+3

130 CONTINUE
C ADJUST J POINTER IF LAST CARD READ WAS NOT FULL AND BECAUSE NEXT
C ENERGY RANGE REPEATS HIGHEST E FROM RANGE JUST FINISHED

L=MOD(NXS.3>
JADJ=3- L+ 1
IF(L . EQ. O)JADJ=1
J=J-JADJ

C CHECK FOR ALL CARDS READ FOR THIS BLOCK
IF(NCD . NE. ICDS(1))GO TO 110

C SET HIGHEST E VALUE AND SIGMAS AT BOTH ENDS
J=J+1
ES(J)=1. 0E03
SIG(1)=SIG(2)
SIG(J)=SIG(J-1)
NES=J

C PACK LOWER AND UPPER INDICES FOR THIS REACTION
IS=1
ME(IR)=IS*I24+ NES
GO TO 2000

C FOR REACTIONS OTHER THAN ELASTIC
150 DO 220 II=2,NCER

NCD=NCD+1
READ(N,5) DUM(1),SIG(J),DUM(2),SIG(J+ 1),DUM(3),S1G(J+ 2),IA7,IA8,

1 IA9
ICHK=PRCT(NCD,IBLK,1S1D)
IF(ICHK . NE. 0)GO TO 1000

C COMPARE WITH MASTER ENERGY MESH TO FIND INDEX OF STARTING ENERGY
IFUA9 . NE. 3)GO TO 190
DO 160 1=2,NES
IF(DUMd)- ES(1))17O,180,160

160 CONTINUE
170 PRINT 6, DUM(1),ES(I),I,IRT,IBLK,ISID

6 FORMAT(//* READXS. FIRST ENERGY NOT IN MESH. ENERGY=*E11. 6* ES(I)=*
1 E l l . 6* I=*IS' REACTION='I5* BLOCK='15* NIN=*15)

GO TO 1000
C ASSIGN A SIGMA TO ENERGY PRECEDING STARTING ENERGY

180 IS=ISX=I- 1
SIG(1)=S1G(2)
1F(IS . NE. 1)SIG(1)=1.OE-20

C CHECK ENERGIES READ AGAINST MASTER MESH
190 DO 210 1=1,3

IF(DUMd)- ESdSXt 0)200,210,200
200 IF(DUM(I))2O5,215,205
205 PRINT 8, IRT,lBLK,ISlD,IS,lSX,(ESdSX+ 1),I=1,3),(DUM(I),I=1,3)

8 FORMAT(//* READXS. ENERGIES DONT MATCH MESH. REACTION=*I5* BLOCK=*
1 15* N1N='I5< IS='I5* ISX="I5/* MESH ENERGIES='3(E15. 6 ) ' ENERGI
2 ES='3(E15. 6))
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210

215

220

10

230

1000

C
C
2000

C
C
C
C
C

1
2
3
4
A
5
6

GO TO 1000
CONTINUE
ADJUST POINTERS TO READ NEXT CARD
J=J+3
ISX=ISX+ 3
CONTINUE
HAVE READ ALL CARDS IN THIS ENERGY RANGE. ADJUST POINTERS.
L=MOD(NXS,3)
JADJ=3- L+ 1
IF(L .EQ. O)JADJ=1
J=J-JAD]
ISX=ISX-JADJ
1F(NCD .NE. ICDS(IBLK))GO TO 110
HAVE READ ALL CARDS IN BLOCK. ASSIGN SIGMA AT HIGH END.
J=J+1
IF{J . LE. NES)GO TO 230
PRINT 10, IRT,IBLK,ISID.NES,J
FORMATS/' READXS. HAVE READ MORE THAN NES XS. REACTION=*I5* BLOCK
= •15* NIN=*I5* NES=«I5* J='IS)
GO TO 1000
SIG(J)=SIG(J-1)
IF((1SX+ 2) . LT. NES)SIG(J)=1. 0E- 20
PACK LOWER AND UPPER INDICES FOR THIS REACTION.
ME(IR)=IS*I24+ IS+ J-1
GO TO 2000
IERR=NCD+1
RETURN

DEFINE DT ARRAY FOR SIGMAS
J1=ME(IR)/I24
J2=ME(IR)-J1*I24
K=J2-J1+1
N. XS(IR)=(F. SIG(J),J=1,K)/
RETURN
END
END MODULE
MODULE LISTXS
RETRIEVES AND LISTS SID DATA FROM DTRAN LIBRARY. IF SID ADDED IN
THIS RUN.LISTS DATA FROM DTRAN N LISTS IN ECS.
KID SID NO. IN LIBRARY
IB INDEX TO KDIMAG. IF=O,ENTERED FROM ADDXS.

COMMON IX) X(48S0)
COMMON /CNTRL/ IS1D(1),KID,ND,ITIDS(2S),SDES(8),IR,ITIDR(5O),NES,

ES(4OOO),IDR(5O),ME(5O),IRS(5O),QR(5O),IZ,MIXT,K2
DIMENSION ITID(1),TDES(8),E(400),TK(4000),MD(400),PROB(10),

NMU(IO)
EQUIVALENCE (ITIDU), X<1», (TDES(1),X(2)), (NED,X(10)),

(E(1),X(11)), (ISYS,X(41D), (A,X(412», (LEGN,X(413)),
(KT,X(414)), (TK(1),X(41S)), (MD(1),X(4415)), (NINC,X(481S)),
(PROBH ),X(4816)), <NMU<1 ),X(4826»

DIMENSION SIGC4000)
EQUIVALENCE (SIG(1),X(D)

COMMON/DIR/ KGID(300),KSID(30O),IDIR,HG,UX,IDIRSV
DIMENSION IDNOG(100),NWDSG( 100),IDNOS(100),NWDSS(100)
EQUIVALENCE (KGID(101),IDNOG(,1)),(KGID(201),NWDSG(1))>

(KSIDdOl ),IDNOS(1 )),(KSID(201 ),NWDSSO))
COMMON /OPTS/ KDIMAG(1IOO),N(2),IALL,IB
DIMENSION XKDIMAG(llOO)
EQUIVALENCE (KDIMAG.XKD1MAG)
COMMON /MSR/ MSR(150)
DATA MSR/
SHTOT) , 5HN) .6HNONEL), 5HN*) , 5HN*1) , SHN'2) , 5HN'3) ,

5HN*5) , 5HN*6) , 5HN*7) , 5HN»8) , 5HN*9) , SHN'10),
5H2N) , SH3N) ,2*4HF) ,5HN*F> ,5H2NF) ,4HN*A),5HN>3A),
5H3NA) ,6H2NISO),6HGMA)+F, SHN*P) , 5HN*2A), 5H2N2A),

5HN»4)
5HN'C) ,
SH2NA),
7O*3HX) ,
6HPARAB),5HGMA) , SHP) , SHD)
5H2A) , 5HPA) ,6HDESTR),4O«3HX)

5HT) 5HHE3) , 5HA)
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COMMON SS(2O00,7)
DIMENSION DUM(2000)
EQUIVALENCE (DUM(1),SS(1,7))
DIMENSION ESJ(3OOO)
EQUIVALENCE (ESJ(1),X(1))
DATA 124 /100000000B/

DEFINE FLAG FROM DT LIST.
100 F. IB=N. LISTXS

IF(IB . EQ. 0)GO TO 200
: LISTING REQUESTED ON OPTION CARD. DEFINE FTRAN VARIABLES FROM DT.

F. XKDIMAG=N. RDJOUT. 1/
F. KSID=N. DIRSID. 1/
F. IDNOS=N. DIRSID. 2/
F. NWDSS=N. DIRSID. 3/
F. HX=WORDS OF N. DIRSID. 1/

IC=IB
ISO 1C=IC+1

: CHECK FOR RETURN
IF(KDIMAG(IC) . EQ. 0)GO TO 2000
IF((KDIMAG(1C) . AND. 7700OO00O0000O0OO00OB) . NE. 0)GO TO 2000
KID=KDIMAG(1C)

: RETRIEVE FROM DTRAN LIBRARY
CALL RETREV(KID,KSID,IIX,1 ,IERR,AM)
IFdERR . EQ. 0) GO TO 170
PRINT 2, KID

2 FORMATC LISTXS. LIBRARY RETRIEVAL ERROR FOR SID *I5* NO LISTING*)
GO TO ISO
DEFINE DT LISTS FOR RETRIEVED SiD

170 N. CNTRL=D. ({AM)). N. CNTRL
N. XS=D. ((AM)). N. XS
N. ESJ=D. ((AM)). N. ESJ
N. ANGD=D. ((AM)). N. ANGD
DEFINE FTRAN VARIABLES FROM DT LIST

200 F. KID=N. CNTRL. 1 /
F. ND=N. CNTRL. 2/
F. ITIDS=N. CNTRL. 3/
F. SDES=N. CNTRL. 4/
F. IR=N. CNTRL. 5/
F. ITIDR=N. CNTRL. 6/
F. NES=N. CNTRL. 7/
F. ES=N. CNTRL. 8/
F. IDR=N. CNTRL. 91
F. ME=N. CNTRL. 10/
F. 1RS=N. CNTRL. 11/
F.QR=N. CNTRL. 12/
F. IZ=N. CNTRL. 13/
F. MIXT=N. CNTRL. 14/
F.K2=N. CNTRL. 15/
F. LLL=N. CNTRL. 16/

IF(LLL . EQ. 0)SOURCE=3HUK
CHANGE REACTION TITLES FOR LLL. TYPE NOT USED.
IF(LLL . NE. 1)GO TO 210
MSR(31)=5HN*11)
MSR(32)=5HN'12)
MSR(33)=5HN*13)
MSR(34)=5HN*14)
MSR(J5)=SHN*15)
MSR(36)=5HN'16)
MSR(37)=5HN'17)
MSR(38)=5HN*18)
MSR(39)=5HN*19)
MSR(4O)=5HN*20)
MSR(8I)=5HPN»)
MSR(82)=5HN»D)
MSR(83)=5HN«T)
MSR(84)=6HN'HE3)
MSR(85)=5H4N)
MSR(101)=5HX)
MSR(110)=5HX)
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SOURCE=3HLLL

CHANGE REACTION TITLES FOR RBL. TYPE NOT USED.
210 IF(LLL.NE. 2 ) G O T O 2 1 5

WSR(27)=5KN"P)
MSR(28)=6HN*GMA)
MSR(29)=5HN*D)
MSR(3O)=6HN*HE3)
MSR(31)=5HN*T)
MSR<109)=SHX)
MSR(110)=5HX)
SOURCE=3HRBL

: PRINT HEADING
215 PRINT 4, KID,SDES,ND,IR,NES,SOURCE

4 FORMAT(22H1 * • • CROSS SECTION,I6,6X,8A10//25X,'NO. OF ANG. DIST.
1 •I6,6X,*NO. OF REACT. *I6,6X,*NO. OF ENERG. *I6,6X,'SOURCE= *A3)

PRINT 6, IZ,K2,(ITIDS(I),1=1,ND)
6 FORMATC32HO * • ANG. IDS • * TIDS(ND) * • ,2OX,*Z='I6,4X,*K2=*I6//

1 (1218))
PRINT 8

8 FORMAT(28H0 • • DATA FOR EACH REACTION//* REACT. ID ANG. DIST.
1 INDICES(ES) ENERGY REL(Q) REACTION LENGTH(ESJ)V)

; PRINT SUMMARY FOR EACH REACTION. UNPACK INDICES.
DO 220 1=1,1R
J1=ME(I)/I24
J2=ME(I)-J1*I24
ID=IDR(I)
ID=MOD(ID,1000)
PRINT 10, I,!D,ITIDR(I),J1,J2,QR(I),MSR(ID),IRS(I)

10 FORMAT(216,I8,3X,2I7,1PE19. 8,5X,*(N,*A6,4X,17)
220 CONTINUE
250 1R1=IR

: CAN PRINT CROSS SECTIONS FOR ONLY 7 REACTIONS ACROSS PAGE
ll=MIN0(7,IRl)
IF=0
DO 300 K=1,IR
IF(IF . NE. 0) GO TO 260
CLEAR SS BLOCK II'NES WORDS
NWD=NES
IF(NES . GT. 2000)NWD=20O0
DO 255 JJ=l,ll
DO 254 LL=1,NWD
SS(LLJJ)=O. 0

254 CONTINUE
255 CONTINUE

IF ESJ FOR THIS REACTION, DEFINE FROM DT LIST AND PRINT
260 L=IRS(K)

IF(L . EQ. 0)GO TO 270
F. ESJ=N. ESJ(K)
ID=IDR(K)
1D=MOD(ID,1000)
MSG=MSR(ID)
CALL PRESJ(K,L,MSG)

DEFINE SIGMAS FROM DT LIST
270 F. SIG=N. XS(K)

FILL PART OF SS BLOCK WITH SIGMAS FOR THIS REACTION
SS BLOCK IS 7 STRIPS OF 2000 WDS. IF IS COUNT OF STRIPS FILLED.
IF=IF+ 1
GET NO. OF WORDS FROM INDICES
J1=ME(K)/I24
/2=ME(K)-J1*I24
J=J2-J1+1
SET LOWER INDEX
LO=J1
IF LOWER INDEX GT 2000.MUST SAVE ZEROES
IF(LO . LE, 2000)GO TO 273
IF NfcfcD TO USE PART OF SS THAT IS DUM.MUST CLEAR IT FIRST
IFOF . NE. 7)GO TO 272
DO 271 M=l ,200(1
SS(M,7)=0. 0

XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

2055
2056
2057
2058
2059
2060
2061
2062
2063
2064
2065
2066
2067
2068
2069
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2081
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092
2093
2094
2095
2096
2097
2098
2099
2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116
2117
21 IS
2119
2120
2121
2122
2123
2124
2125
2126

98



1

c
c
c

c

c

c
c

c
c

271 CONTINUE
272 N. SS(K). 1/=(F. SS(M,IF),M=l,2000)/

LO=J1- 2000
273 DO 275 L1=1J

SS(LO,1F)=SIG(L1)
LO=LO + 1
IF(LO . LE. 2000)GO TO 275
N. SS(K). 1/=(F. SS(M,IF),M=l,2000)/
LO=1

275 CONTINUE
1F(J2. LE. 2000)GO TO 280
J3=J2-2OOO
N. SS(K). 2/=(F. SS(M,IF),M=1,J3)/
RESTORE FIRST 2000 QUANTITIES FOR PRINTING
MUST RESTORE FROM DTRAN TO DUM.THEN TRANSFER TO CORRECT LOCATION
IN SS BLOCK. DUM IS 7TH STRIP OF SS.
F. DUM=N. SS(K). 1/
DO 277 M=l,2000
SS(M,IF)=DUM(M)

277 CONTINUE

280 IF(IF . NE. II)GO TO 300
READY TO PRINT SS BLOCK
CALL PRSIG(K.IF)
SET UP SS BLOCK FOR NEXT SET OF 7 XS TO PRINT
IF=0
IRl=IRl-7
I1=M1NO(7,IR1)

300 CONTINUE

ANGULAR DISTRIBUTIONS
DO 450 K=1,ND
DEFINE FTRAN VARIABLES FROM DT LIST
F. 1TID=N. ANGD(K). 1/
F. TDES=N. ANGD(K). 2/
F. NED=N. ANGD(K). 3/
F. E=N. ANGD(K). 4/
F. ISYS=N. ANGD(K). 5/
F. A=N. ANGD(K). 6/
F. LEGN=N. ANGD(K). 7/
F. KT=N. ANGD(K). 8/
F. TK=N. ANGD(K). 91
F. MD=N. ANGD(K). 10/
F. NINC=N. ANGD(K). 11/
IFK IS LINE COUNT
IFK=0
DO 400 M=1,NED
GET INDICES, NO. OF WORDS FOR THIS ENERGY
J.[1=MD(M)/124
JJ2=MD(M)-JJ1*I24
KK=]J2-)J1+1
IFOFK . NE. 0)GO TO 350
PRINT HEADING
PRINT 12, 1TID,TDES,NED,1SYS,LEGN,KT,NINC,A

12 FORMAT(1H1,4X'TID=*I6,6X,8A10/15X*NED='16,6X<SYS=*16,6X'LEGN='
1 I6,6X,»KT=*16,6X,'NINC=*I6,6X,'A=*1PE2O. 10/)

PRINT 14
14 FORMAT(//5X*I'6X*E(I)*;/X'1NDICES(TK)'11X*TK BLOCK')

IFK=6

GET NO. OF LINES FOR THIS ENERGY
350 Kl=KK/6 + 2

IFK=IFK+ Kl
IF(IFK . LE. 115)GO TO 370
PRINT HEADING ON EVERY OTHER PAGE
PRINT 12, 1T1D,TDES,NED,ISYS,LEGN,KT,NINC,A
PRINT 14
lFK=Kl+6
PRINT TK BLOCK FOR THIS ENERGY

370 PRINT 16. M,E(M),JJ1,JJ2,(TK(O,I=JJ1,JJ2)
16 1<'ORMAT</16,1PE15.6,216,4X,1P6E15.6/(37X,1P6E15. 6))
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C

2000

C
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C
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1
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100
4

110

6

C
115
120

C
130

8

150
160

C

10

C

C

C

C

12

C
170

14

2000

CONTINUE
CONTINUE
LISTING FINISHED FOR ONE ELEMENT
IF(IB . NE. 0)GO TO 150
RETURN
END
SUBROUTINE PRESJ(K,L,RLAB)
PRINTS ESJ BLOCK
K REACTION INDEX
L NO. OF WORDS IN ESJ BLOCK
RLAB TITLE FOR THIS REACTION

COMMON IXI X(485O)
DIMENSION ESJ(3000)
EQUIVALENCE (ESJ(l).X(l))

ID=ESJ(1)
J=2
PRINT HEADING
PRINT 2, RLAB,K,ID,L
FORMAT(///

25X,* - - - LAWS FOR REACTION (N,*A6,2X«(ESJ BLOCK) - - - • /
25X,» - - - R =*I4,6X,*ID = »I6,6X'LENGTH = *I6* - - - • / / )

PRINT 4, ESJU)
FORMATCO E = MPE15. 5)
J=J+1
LAW=ESJ(J+ 1)
PRINT 6, LAW.ESJ(J)
FORMAT(15X'L = *I3,4X*W =*1PE12. 5)
J=J+ 2 '
J NOW POINTS TO FIRST DATA ITEM
JJ=J
IF(ESJU> -LT. 0)GO TO 130
J=J 1
CO TO 120
PRINT DATA
LL=J-1
PRINT 8, (ESJ(IJ),IJ=JJ,LL)
FORMAT(15X,1P6E18. 5)
J=LL+1
JJ=J
DO ISO M=l,4
IF(ESJ(J) .GE. 0)GO TO 160
J=J+1
IF(J . GT. L)GO TO 160
CONTINUE
LL=J- I
JC=LL-JJ+1
PRINT MARKERS
PRINT 10, <ESJUJ),IJ=JJ,LL)
FORMAT(101X,4F6. 0>
IF(LL . E a L)GO TO 2000
END OF LAW
IF(JC . EQ. 1)GO TO 110
END OF ENERGY
IF(JC . EQ. 3)GO TO 100
END OF REACTION
IF(JC . NE. 4)GO TO 170
PRINT BLOCK 4018 OR 4019
ID=ESJ(J)
PRINT 12.ID
FORMAT(12X,*ID = *I10)
J=J+1
GO TO 115
ERROR
PRINT 14JC
FORMAT<* PRESJ. ERROR. MARKER COUNT="13,»ESJ DUMP FOLLOWS*///)
CALL PDUMP(ESJ(1),ESJ(L),1)
RETURN
END
SUBROUTINE PRSIG(I.IF)
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C PRINTS SIGMAS
C I REACTION INDEX
C IF NO. OF REACTIONS FOR WHICH SIGMAS WILL BE PRINTED
C JK LINE COUNT

COMMON /CNTRL/ ISID(I),KID,ND,ITIDS(25),SDES(8),IR,ITIDR(5O),NES,
1 ES(4O00),IDR(50),MIi(50),IRS(5O),QR(5O),lZ,MIXT,K2

COMMON /TYPE/ !TYPER(150)
COMMON /MSR/ A1SRU50)
COMMON SS(2OOO,7)
DIMENSION DUM(2000)
EQUIVALENCE (DUM(1),SS<1,7»
DIMENSION KHEAD(IO)
DATA HOL /4H (N,/

C
C GET INFORMATION FOR HEADING AND PRINT IT

DO 100 IK=1,IF
IJ = MF+IK
ID=IDROJ>
ID=MOD(ID,1000>
KHEAD(IK)=MSR(ID)

100 CONTINUE
11 = 1- IF+1
12=1
JK=O

C
NWD=NES
IF(NES . GT. 200O)NWD=2000
DO 110 M=1,NWD
IF(JK . NE. 0)GO TO 70
PRINT 2, I1,I2,(HOL,KHEAD(IK),IK=1,IF)

2 FORMAT(1H1,25X,* - - - SIG FOR ALL REACTIONS - - - R = *I2*,*I2
1 * - - - V/4X*I*6X*ES(I)*6X,7(A4,A6,4X))

]K=1
C IF ALL SIGMAS FOR AN ENERGY ARE ZERO,DO NOT PRINT

70 DO 80 JO=1,IF
S=SS(M,JO)
IF(S . GT. 0)GO TO 85

80 CONTINUE
GO TO 110

85 JK=JK+1
PRINT 4, M,ES(M),(SS(M,J),J=1,IF)

4 FORMAT(15,1P8E14. 5)
IF(JK . EQ. 118)JK=0

110 CONTINUE

IF MORE THAN 2000 ENERGIES MUST GET REMAINING DATA FROM ECS
IF(NES . LE. 2000)GO TO 2000
CLEAR SS BLOCK 1F*(NES- 2000) WORDS
JL=NES-2000
DO 130 J=1,IF
DO 120 L=1,JL
SS(L,J)=O. 0

120 CONTINUE
130 CONTINUE

FILL SS BLOCK
DO 150 IK=1,IF
ij = l- IF+ IK
FIND OUT IF THIS REACTION HAS MORE THAN 2000 SIGMAS
JSIG=ME(IJ) .AND. 77777777B
IF(JSIG . LE. 2000)GO TO 150
FOR THIS REACTION GET SIGMAS FROM ECS
MUST RESTORE FROM DTRAN TO DUM.THEN TRANSFER TO CORRECT LOCATION
IN SS BLOCK. DUM IS 7TH STRIP OF SS. CLEAR IT WHEN 1F=7
J 3=J SIG- 2000
1F(IF .NE. 7)GO TO 140
DO 135 M=l,2000
DUM<M)=0. 0

135 CONTINUE
140 F. DUM=N. SS(IJ). 2/

DO 145 M=1,J3
SS(M,IK)=DUM(M)

c
c

c
c
c

XSMOD
XSMOD
XSMOD
XSMOD
CNTRL
CNTRL
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSA4OD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

2269
2270
2271
2272

2
3

2274
2275
2276
2277
2278
2279
2280
2281
2282
2283
2284
2285
2286
2287
2288
2289
2290
2291
2292
2293
2294
2295
2296
2297
2298
2299
2300
2301
2302
2303
2304
2305
2306
7307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2326
2327
2328
2329
2330
2331
2332
2333
2334
2335
2336
2337
2338

101



145
150

160

170

180

200
2000

C
c
c
c
c
c
c
c

c
c

no

2

120
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CONTINUE
CONTINUE

SS BLOCK FILLED. READY TO PRINT
DO 200 M=2001,NES
M2=M- 2000
1F(JK . NE. 0)GO TO 160
PRINT 2, I1,I2,(HOL,KI1EAD(IK),IK=1,1F)
JK=1
DO 170 JO=1,IF
S=SS(M2,JO)
IF(S . GT. 0)GO TO 1K0
CONTINUE
GO TO 200
JK=JK+ 1
PRINT 4, M,ES(M),(SS(M2J),J=I,IF)
IF(JK . EQ. 118)JK=0
CONTINUE
RETURN
END
SUBROUTINE RETREV(KID,KS1D,IIK,DUM,IERR,AM)
RETRIEVES SELECTED SID FROM DTRAN TAPE
KID SID NO. IN LIBRARY
KSID DTRAN DIRECTORY TO SID
UK NO. OF SID IN DIRECTORY
DUM DUMMY
IERR ERROR FLAG. 0 IF OK.
AM DTRAN NAME FOR THIS SID

DIMENSION KSID(3OO),M(3)
DATA <M(J),I=1,3) /1OH(*SID*I4) ,1OH(VSID«I3) ,10H('SID'I2) /

IERR=0
SEARCH DIRECTORY FOR THIS SID
SEARCH FOR SID IN DIRECTORY
DO 110 1=1,UK
IF(KID . EQ. KSID(I))GO TO 120
CONTINUE
PRINT 2, KID
FORMATC L1STXS.RETREV. CANNOT FIND SID
IERR=1
RETURN

'14' ON DTRAN TAPE. •)

GET RECALL NO. ASSOCIATED WITH THIS SID
K=KSID(l+ 100)
SELECT FORMAT FOR ENCODING DTRAN NAME
IF(KID . LT. 10000,1=1
IF(KID . LT. 1000)1=2
IF(K1D . LT. 100)1=3
ENCODE(7,M(I),AM)KID
DO RETRIEVE
D. ((AM»=D. DT00010 *MHX1» ?. K
RETURN
END
END MODULE
MODULE RDJOBS
PROGRAM RDJOUSdNPUT.OUTPUT)
READS OPTION CARDS. MAKES LISTS OF ALL GID.SID TO BE RECALLED FROM
LIBRARY AND ALL GID.SID TO BE WRITTEN TO TAPE. SETS UP DT LISTS
AND CALLS MODULE RECLIB.
COMMON/DIR/ KGID(300),KSID(300),IDIR,IIG,IIX,IDIRSV
DIMENSION IDNOG(100).NWDSG<100),1DNOSUOO),NWDSS(100)
EQUIVALENCE (KGID(101),IDNOG(1)),(KGID(201),NWDSG(1)).

(KSID(101),1DNOS(1)),(KSID(201),NWDSS(1))
COMMON /OPTS/ KDIMAG(1100),N(2),IALL,ll!
DIMENSION XKDIMAG(UOO)
EQUIVALENCE (KDIMAG.XKDIMAG)
COMMON /TEMP/ ITEMPX(2O0),ITEMPG(2OO),IADDX(lOO),IADDG(lO0),

ITAPX(100),lTAPG(100),M(l 5)
DIMENSION XM(15)
EQUIVALENCE (M,XM)
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DIMENSION 1NS1DO 5O),1NG1D(150)

DEFINE FORTRAN VARIABLES TRANSMITTED BY DT LIST.

F. KGID=N. DIRGID. 1/
F. 1DNOG=N. DIRGID. 2/
F. NWDSG=N. DIRGID. 3/
F. KS1D=N. DIRSID. 1/
F. IDNOS=N. DIRSID. 2/
F. NWDSS=N. DIRSID. 3/
F. 1IG=WORDS OF N. DIRGID. 1/
F. 1IX=WORDS OF N. DIRSID. 1/
F. XM=N. RDJOBS

CLEAR STORAGES
IC=LOCF(ITAPG(100»- LOCF(ITEMPX(I))+ 1
DO 100 1=1,IC

100 ITEMPX(I)=O
IC=LOCF(N(2»- LOCF(KDIMAG(1))+ 1
DO 101 1=1,IC

101 KDIMAG(l)=0
DO 105 1=1,150
INGID(I)=0

105 INSID(I)=O
C READ IN OPTIONS AND THEIR IDS.
C RETURNS IX=NO. SID,IG=NO. GID TO WRITE TO TAPE1

CALL READOPT(IX.IG)
IFdALL . EQ. 1)GO TO 107

C CHECK FOR NO SIDS TO BE RECALLED.
IF{N(1) . EQ. 0)GO TO 106

C MAKE LIST OF SIDS TO BE RECALLED.
CALL USELST(ITEMPX,INSID,1,KSID,IIX)

C CHECK FOR NO GIDS TO BE RECALLED.
106 IF(N(2> . EQ. 0)GO TO 108

C MAKE LIST OF GIDS TO BE RECALLED.
CALL USELST(ITEMPG,INGID,2,KGID,IIG)
GO TO 103

C ENTIRE LIBRARY TO BE RECALLED.
107 CALL USEALL(ITEMPX,1NSID,1,KSID,1IX)

CALL USEALL(ITEMPG,!NGID,2,KGID,IIG)

PREPARE LISTS FOR MODULE RECALL
108 N. REEL="MHX1*

IF(KGIDO) . EQ. 0 .AND. KSID(l) . EQ. 0)GO TO 125
IF(KGIDU) . EQ. 0)GO TO 1109
IF(KSIDU) . EQ. 0)GO TO 1108
N. RECLID=(F. 1DNOG(1),F. NWDSG(I),I=1 ,UG),(F. 1DNOS(I),F. NWDSS(I),l=

1 1.IEX)
GO TO 109

1108 N. RECLID=(F. IDNOC(I),F. NWDSG(I),I=1,IIG)
GO TO 109

1109 N. RECLID=(F. IDNOS(I),F. NWDSS(I),I = 1,IIX)
109 IXE=N(1)

IGE=N(2)
IF(IXE . EQ. 0 .AND. IGE . EQ. 0)GO TO 125
IF(IXE . EQ. 0)GO TO 110
IF(IGE . EQ. 0)GO TO 11 5
N. USE=(F. ITEMPG(I),I=1,IGE),(F. ITEMI'X(I),I=1,1XE)
GO TO 120

110 N. USE=(F. ITEMPG(I),I=1,IGE)
GO TO 120

115 N. USE=(F. ITEMPX(1),I = 1,IXE)
120 CONTINUE

KALL RECLIB
C PREPARE DT LIST FOR RETURN TO MAIN CODE

125 IFdX . EQ. O)IX=1
IF(IG . EQ. O)IG=1

1 30 N. RDJOUT=F. XKDIMAG/F. N,F. IALL/(F. ITAPG(l),l=l,lG)/
1 (F. ITAPX(I),I = 1,1X)/

RETURN
END
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127
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160

SUBROUTINE READOPT(IX,IG)
READS OPTIONS AND THEIR IDS.SETS UP COMPLETE LISTS OF SID.GID.
MAKES ADD LISTS AND TAPE LISTS. FLAGS ADDS IN TAPE LIST
RETURNS IX,1G=NO. OF SID.NO. OF GID TO WRITE TO TAPE1

COMMON/DIR/ KGID(3OO),KSID(3OO),IDIR,IIG,IIX,IDIRSV
DIMENSION IDNOG(100),NWDSG(100),IDNOS(100),NWDSS(100)
EQUIVALENCE (KGIDU0I ),IDNOG(l)),(KGID(201),NWDSG(D),

(KSID001 ),IDNOS(1 »,(KS1D(2O1 ),NWDSS(1))
COMMON /OPTS/ KDIMAG(1100),N(2),IALL,IB
DIMENSION XKDIMAG(llOO)
EQUIVALENCE (KDIMAG.XKDIMAG)
COMMON /TEMP/ ITEMPX(2OO),ITEMPG(2O0),IADDX(100),IADDG(lOO),

ITAPX(100),ITAPG(100),M(15)
DIMENSION XM(15)
EQUIVALENCE (M,XM)

INITIALIZE 1NDICES.FLAGS.COUNTERS. READ OPTION CARDS INTO KDIMAG.
IALL=O
IB=1
IE=11
JG=1
JX=1
KG=1
KX=1
READ 1,(KDIMAG(I),I=IB,IE)
FORMAT(A10,2X,1016)
PRINT 2,(KD1MAG(I),I=IB,IE)
FORMAT(1X,A10,2X,1016)
DETERMINE WHICH OPTION REQUESTED AND GO TO APPROPRIATE SETUP.
DO 110 1=1,15
IF(KDIMAGUB) . EQ. M(I))GO TO 120
CONTINUE
PRINT 4, (KDIMAG(I),I=IB,IE)
FORMAT*//* INPUT ERROR. *A1O,2X,1OI6,//)
GO TO 150
C J TO(130,140,150,150,125,122,150,150,130,140,150,145,160,155,

170)1
MAKE ADD LISTS
JB=IB+ 1
DO 123 J=JB,IE
1F(KDIMAG(J) . EQ. 0)G0 TO 150
1ADDG(JG)=KDIMAG(J)
JG=JG+ 1
GO TO 150
JB=IB+ 1
DO 127 J=JB,IE
IF(KDIMAG(J) . EQ. 0)GO TO 150
IADDX( J X )=KD IMAG(J)
JX=JX+ 1
GO TO 150
MAKE RECALL LISTS
CALL TEMPLST(ITEMPX,I,IB,IE)
GO TO 150
CALL TEMPLST(ITEMPG,2,IB,IE)
GO TO 150
IALL=1
GET NEXT OPTION CARD
IB=IE+ 1
IE=IB+ 10
GO TO 105
MAKE TAPE LISTS
JB=1B+ 1
DO 157 J=JB,IE
IF (KDIMAG(J) . EQ. 0)GO TO 140
ITAPG(KG)=KDIMAG(J)
KG=KG+1
GO TO 140
JB=IB+ 1
DO 162 J-JB.IE
IF (KDIMAG(J) . EQ. 0)GO TO 1 30
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C
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180
190
200

210
220
230

C
C

250

255

260

270

C
C
C
C

ITAPX(KX)=KDIMAG(J)
KX=KX+ 1
GO TO 130
PRINT 6
FORMAT(//* LAST CARD ENCOUNTERED. READY TO MAKE RECALL LIST. •)

100
200
300

1F(1ALL . EQ. 1)GO TO 250
PUT TAPE LISTS IN ASCENDING NUMERICAL ORDER.
IG=KG-1
IX=KX- 1
CALL ORDER(ITAPG.IG)
CALL ORDER(ITAPX.IX)
FLAG ADDS IN TAPE REQUEST LIST
DO 190 1=1,100
IF(ITAPGd) . EQ. 0)GO TO 200
DO 180 J=l,100
IF(IADDG(J) . EQ. 0)GO TO 190
IF(ITAPGd) . NE. IADDG(J))GO TO 180
ITAPG(I)=- ITAPG(I)
GO TO 190
CONTINUE
CONTINUE
DO 220 1=1,100
1F(1TAPX<I) . EQ. 0)GO TO 230
DO 210 J=l,100
IFdADDX(J) . EQ. 0)GO TO 220
IFdTAPXd) .NE. 1ADDX(J))GO TO 210
ITAPX(I)=- ITAPX(I)
GO TO 220
CONTINUE
CONTINUE
RETURN
FOR TAPEALL MERGE ADD AND TAPE L1STS.FLAG ADDS
PUT ADD AND TAPE LISTS IN ASCENDING NUMERICAL ORDER.
JG=JG 1
JX=JX-1
CALL ORDERdADDGJG)
CALL ORDER(IADDXJX)
DO 255 I=1.IIG
ITAPG(I)=KGID(I)
CALL ORDER(ITAPG.IIG)
DO 260 I=1,HX
ITAPX{I)=KSID(I)
CALL ORDER(ITAPX.IIX)
CALL MERGE(IADDG,JG,ITAPG,IIG,IG)
CALL MERGE(IADDXJX,ITAPX,IIX.IX)
RETURN
END
SUBROUTINE ORDER(ILIST.L)
PUTS LIST OF INTEGERS IN ASCENDING ORDER
ILIST LIST TO BE ORDERED
L NO OF ITEMS IN LIST

DIMENSION ILIST(IOO)
IL=L- 1
DO 200 I=1,IL
IF(ILISTd) . EQ. 0)GO TO 300
JB=I+ 1
DO 100 J=JB,L
IFdLIST(J) . EQ. 0)GO TO 200
IFdLIST(l) . LT. ILIST(J))GO TO 100
IDUM=ILIST(1)
IL1ST(I)=ILIST(J)
IUST(J)=IDUM
IF(J . EQ. DGO TO 200
1=1-1
GO TO 200
CONTINUE
CONTINUE
RETURN
END
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SUBROUTINE MERGE(IADD,IA,ITAP,IT,IS)
MERGES ADD AND TAPE LISTS WITH IDS IN ASCENDING ORDER. ADDS ARE
FLAGGED WITH MINUS

IA NO OF ID IN ADD LIST
IT NO OF ID IN DIRECTORY AND IN TAPE LIST
IS TOTAL NO OF ID TO BE WRITTEN TO TAPE AFTER MERGE

DIMENSION IADD(100),lTAP(100)

CHECK FOR NO ADDITIONS
IF(IADD(1) . EQ. 0)GO TO 350
J=l
IS=IT+ 1
CLEAR UNUSED PART OF ITAP
DO 100 I=IS,100
ITAP(I)=0
IS=IT
DO 200 1=1,IA
CHECK FOR ADD LIST FINISHED
IF(IADD(I) . EQ. 0)RETURN
CHECK TO INSERT IN TAPE LIST OR PUT AT END
1F(1TAP(J) . NE. 0)GO TO 120
ITAP(J)=- IADD(I)
GO TO 190
IF (IADD(I) .LT. ITAP(J))GO TO 130
J=J+1
GO TO 110
WILL INSERT.MOVE REMAINING ITEMS
KK=IS+1
KL=KK-J
D O 1 5 0 K = l , K L
ITAP(KK)=ITAP(KK-1)
KK=KK-1
CONTINUE
ITAP(J)=- IADD(I)
1S=IS+ 1
J=J+1
CONTINUE
RETURN
1S=IT
RETURN
END
SUBROUTINE TEMPLST(IX,JJ,IB,IE)
MAKES SID/GID LISTS FROM INPUT CARDS. INCLUDES DUPLICATIONS.
COMMON /OPTS/ KDIMAGd 100),N(2),IALL,IB
DIMENSION XKDIMAG(llOO)
EQUIVALENCE (KDIMAG.XKDIMAG)
DIMENSION IX(2OO)

II=N(JJ)
ISD=IB+ 1
DO 110 I=ISD,IE
IF(KDIMAGd) . EQ. O)RETURN
IF(1I . LT." 200)GO TO 107
PRINT 2, JJ,(IX(I),[=1,2OO)
FORMAT(//» SUBR TEMPLST. LIST HAS 200 ELEMENTS. J]= *12/(1OUO))
RETURN

11=11+ 1
N(JJ)=II
IX(1I)=KDIMAG(I)
RETURN
END
SUBROUTINE USELST(IIN,IOUT,JJ,KDIR,IIK)
MAKES COMPLETE SID/GID LIST WITH NO DUPLICATIONS
SEARCHES DIRECTORY FOR SID/GID NAME AND STORES CORRESPONDING
RECALL ID NO. FOR N. USE LIST.PUTS THIS LIST IN ORDER.
ENTERS WITH JIN CONTAINING SID/GID LIST WITH POSSIBLE DUPLICATIONS
RETURN WITH UN CONTAINING RECALL IDS IN ORDER.
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COMMON /OPTS/ KDIMAG(1100),N(2),IALL,IB
DIMENSION XKDlMAG(llOO)
EQUIVALENCE (KDIMAG.XKDIMAG)
DIMENSION IIN(200),lOUT(150),KDIR(300),HOL(2)
DATA HOL(l), HOL(2) /3HSID, 3HGID/

CHECK LIST FOR DUPLICATIONS
IOUT(1)=I1N(1)
IE=N(JJ)
JE=1
IF(IE . EQ. DGO TO 125
DO 120 I=2,IE
DO 110 J=1,JE
IF(I1N(I) .EQ. IOUT(J))GO TO 115
CONTINUE
JE=JE+ 1
IOUT(JE)=IIN(I)
GO TO 120
PRINT 10, HOL(J]),HN(I)
FORMATS* DUPLICATION IN *A3* LIST.
CONTINUE
DO 130 1=1,200
HN(I)=O
SEARCH SID/GID LIST AND GET RECALL ID NO.
K=0
DO 150 1=1 ,JE
DO 140 J=1,IIK
IF(IOUT(I) . EQ. KDZR(J))GO TO 145
CONTINUE
PRINT 4, HOL(JJ),IOUT(I)
FORMATS* SUBR USELST. CANNOT FIND "A3,I5* IN DTRAN TAPE DIRECTORY.
*)
GO TO 150
K=K+1
I1N(K)=KD1R(J+1OO)
CONTINUE
IF(K . LE. 1)GO TO 190
PUT RECALL IDS IN ORDER
IE=K- 1
DO 180 1=1,IE
JB=I+ 1
DO 170 J=JB,K
IF(IINO) . LT. 1IN(J»GO TO 170
DUM=HN(l)

C
c
c
c

IIN(J)=DUM
IF(J . EQ. K)GO TO 180
1=1- 1
GO TO 180
CONTINUE
CONTINUE
N(JJ)=K
RETURN

ENTRY USEALL
MAKES LIST OF ALL RECALL IDS IN DIRECTORY FOR SID OR GID

IF(KDIR(1) . EQ. 0) RETURN
N(JJ)=IIK
DO 200 1=1,UK
IIN<I)=KD1R(I+ 100)
RETURN
END
END MODULE
MODULE TAPE
PROGRAM TAPEdNPUT.OUTPUT.TAPEl ,TAPE6,TAPE7)
WRITES A FILE TAPE1 TO BE USED BY EVXS. TAPE OPTION IS PROCESSED
LAST. GID/SID ALREADY IN LIBRARY ARE RETRIEVED. THOSE ADDED DURING
THIS RUN ARE READ FROM TAPE7/6.
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SELECTED GID/S1D
ALL GID/SID

COMMON IXI X(4850)
DIMENSION ITID(1>,TDES(8),E(400),TK(4000),MD(400),PROB(10),

1 NMU(IO)
EQUIVALENCE (ITID(l), X(l)) , (TDES(1),X(2)), (NED,X(10»,

1 (E(1),X(11)), <ISYS,X(411», (A,X(412)), (LEGN,X<413»,
2 (KT,X(414)), (TK(1),X(415)), (MD(1),X(4415)>, (NINC,X(4815»,
3 (PROB(1),X(4816)), (NMU(1),X(4826)>

COMMON/DIR/ KGID(3OO),KSID(3OO),IDIR,IIG,IIX,ID1RSV
DIMENSION IDNOG( 100),NWDSG( i 00), IDNOS( 1 OO),NWDSS( 100)
EQUIVALENCE (KG ID( 101 ),IDNOG( 1 )),(KGID(201 ),NWDSG(1)),

1 (KS1D(101),IDNOS(1)),(KSID(201),NWDSS(D)
COMMON /GRP/ IGID(1),GDES(8),IGG(1),MG(8O),GE(8O),KG(1),P11(5OO),

1 EK(500),VB(80),EMX(80)
COMMON /OPTS/ KD1MAG(11OO),N(2),IALL,IB
DIMENSION XKDIMAG(llOO)
EQUIVALENCE (KDIMAG.XKD1MAG)
COMMON /CNTRL/ 1SID(1),KID,ND,ITIDS(25),SDES(8),IR,1TIDR(5O),NES,

1 ES(4O0O),IDR(50),ME(5O),IRSv5O),QR(50),IZ,MIXT,K2
DIMENSION SIG(4000)
EQUIVALENCE (SIG(l).X(l))

DIMENSION ESJ(3000)
EQUIVALENCE (ESJ(1),ES(D)
DIMENSION ITAPX(100),ITAPG(100)
DIMENSION TAD(IOO)
DIMENSION IX(40)
EQUIVALENCE (X(1),IX(D)

DEFINE FORTRAN VARIABLES TRANSMITTED BY DT LISTS
F. KGID=N. DIRGID. 1/
F. IDNOG=N. DIRGID. 2/
F. NWDSG=N. DIRGID. 3/
F. KSID=N. DIRS1D. 1/
F. IDNOS=N. DIRSID. 2 /
F. NWDSS=N. DIRSID. 3/
F. ITAPG=N. RDJOUT. 3/
F. ITAPX=N. RDJOUT. 4 /
F. I1G=WORDS OF N. RDJOUT. 3 /
F. IIX=WORDS OF N. RDJOUT. 4 /
F. NGID=WORDS OF N. DIRGID. 1/
F. NSID=WORDS OF N. DIRSID. 1/
REWIND 1
REWIND 6
REWIND 7

READ IN TAPE IDENTIFIER MESSAGE FROM INPUT CARDS.
DO 100 1=1,100
TAD(I)=0
DO 105 JB=1.100,8
JE=JB+ 7
READ 1, (TAD(J),J=JB,JE)
BLANK CARD STOPS READ
IF<TAD(JB) .EQ. 10H )GO TO 110
CONTINUE
FORMAT(8A10)
PRINT 2, (TAD(I),I=1,JB)
FORMAT(1H1*TAPE OPTION IS BEING PROCESSED. TAPE DESCRIPTION FOLLOWS
.•///(5X13A1O))
WRITE TAPE DESCRIPTION AND NO. OF CROSS- SECTIONS ON TAPE1
WRITE(l) TAD.IIX
PRINT 6
FORMATC TAPE DESCRIPTION HAS BEEN WRITTEN. •)

WRITE GROUP LIBRARY
IF GROUP LIBRARY EMPTY, SKIP TO WRITE EOF. FIRST FILE CONTAINS
TAPE DESCRIPTION ONLY.
IF(KGIDd) . EQ. 0)GO TO 300
IIG IS NO. OF GIDS TO WRITE TO TAPE1
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1

18
299
300

c
c
c

DO 299 J=1,IIG
IF(ITAI'G(J) . GT. 0)GO TO 230

Z GID WILL BE READ FROM TAPE7
NEOF=O

205 RF.AD<7) IG1D,GDES,IGG,(MG(I),I = 1,IGG),(GE(1),1=1,IGG),KG,
1 (PH(I),EK(I),I=1,KG)

1F(EOF,7)2JO,220
210 REWIND 7

NEOF=NEOF+)
IF(NEOF . LT. 2)GO TO 205
PRINT 16, ITAPG(J)

16 FORMATS TAPE. EOF ON TAPE7. CANNOT READ G!D=*I6)
GO TO 299

220 IF(IGID . EQ. - ITAPG(J))GO TO 290
GO TO 205

: GID WILL BE RETRIEVED FROM LIBRARY.
230 KID=ITAPG(J)

CALL RETREV(K1D,KGID,NGID,2,1ERR,AM)
IFdERR . EQ. 0)GO TO 250
PRINT 4,KID

4 FORMATC GROUP LIBRARY RETRIEVAL ERROR FOR GID=*I5)
GO TO 299

250 F. IGID=D. ((AM)). 1/
F. GDES=D. «AM)). 2/
F. IGG=D. ((AM)). 3/
F. MG=D. ((AM)). 4 /
F. GE=D. ((AM)). 5/
F. KG=D. ((AM)). 6/
F. PH=D. ((AM)). 7/
F. EK=D. ((AM)). 8/
WRITE(l) IGID.GDES,IGG,(MG(I),1 = 1,IGG),(GF.(I),1=1,IGG),KG,

<PH(I).EK(I),1=1,KG)
PRINT 18, IGID
FORMATC GID'15* WRITTEN TO TAPE1')
CONTINUE
ENDFILE 1

WRITE CROSS SECTION AND ANGULAR DISTRIBUTION LIBRARIES
IIX IS NO. OF SIDS TO WRITE TO TAPE1
DO 399 J = I .MX
IFOTAPX(J) .GT. 0)GO TO 330
SID WILL BE READ FROM TAPE6
N6=0

3Oi NEOF=0
305 BUFFER IN(6,1 )(X(1 ),X<4850))
306 IF(UNIT.6)3O6.32O.3IO
310 NEOF=NEOF+1

IF(NEOF . EQ. 2)GO TO 312
GO TO 305

312 IF(N6 . LE. 2)GO TO 315
PRINT 8, ITAPX(J)

8 FORMAT(/' TAPE. CANNOT FIND SID= *I5' ON TAPE6. •)
GO TO 399

315 N6=N6+I
REWIND 6
GO TO 303

320 NEOF=0
ND=1X(2)
IR=IX(ND+11)
L=LENGTH(6)
KID=IX(1)
IF(- KID . NE. ITAPX(J))GO TO 322
WRITE(l) (X(I),I=I,L)
GO TO 338

322 BUFFER IN(6,1)(X(1),X(485O))
323 IF(UNIT,6)323,322,325
325 NEOF=1

GO TO 305
RETRIEVE SID FROM LIBRARY

330 KID=ITAPX(J)
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C
C

333

335

338

340

345

350

352
354

22

1

356

360

365

1

CALL RETREV(K1D,KSID,NSID,1,IERR,AM)
IFdERR . EQ. 0)GO TO 333
PRINT 20, KID
FORMATC XS LIBRARY RETRIEVAL ERROR FOR SID *I5)
GO TO 399

DEFINE FTRAN VARIABLES FROM DT LISTS
N. CNTRL=D. ((AM)). N. CNTRL
F. KID=N. CNTRL. 1/
F. ND=N. CNTRL. 2/
F. ITIDS=N. CNTRL. 3/
F. SDES=N. CNTRL. 4/
F. IR=N. CNTRL. 5/
F. ITIDR=N. CNTRL. 6/
F. NES=N. CNTRL. II
F. ES=N. CNTRL. 8/
F. IDR=N. CNTRL. 91
F. ME=N. CNTRL. 10/
F. IRS=N. CNTRL. 11/
F. QR=N. CNTRL. 12/
F. IZ=N. CNTRL. 13/
F. MIXT=N. CNTRL. 14/
F. K2=N. CNTRL. 15/
F. LLL=N. CNTRL. 16/
WRITE CONTROL RECORD TO TAPE1
WRITE(l) KID,ND,(ITIDS(I),I=1,ND),SDES,IR,(ITIDR(I),I=1,IR),NES,

,(QR(0,l=l,IR),IZ,MIXT,K2,LLL
CROSS SECTION RECORDS
IFdTAPX(J) . LT. 0)GO TO 350
N. XS=D. ((AM)). N. XS
N. ESJ=D. ((AM)). N. ESJ
DO 345 K=1,IR
F. SIG=N. XS(K)
F. IWD1=WORDS OF N. XS(K)
IF(IRS(K) . NE. 0)GO TO 340
WRITE(l) (SIG(I),I=1,IWD1)
GO TO 345
F. ESJ=N. ESJ(K)
F. IWD2=WORDS OF N. ESJ(K)
WRITE(l) (SIG(I),I=1,IWD1),(ESJ(I),I=1,IWD2)
CONTINUE
GO TO 365
CROSS-SECTION RECORDS FROM TAPE6
DO 360 K=1,IR
BUFFER IN(6,l)(X(l),X(4850))
IF(UNIT,6)352.356,354
PRINT 22, KID.K.IU
FORMAT(* EOF IN XS RECORDS FOR SID= *I5* RECORD= *I3 ' OF '13*
SID ON TAPE1 PROBABLY NO GOOD. •)
GO TO 360
L=LENGTH(6)
WRITE(l) (X(I),1=1,L)
CONTINUE
ANGULAR DISTRIBUTION RECORDS
IF(ITAPX(J) . LT. 0)GO TO 380
N. ANGD=D. ((AM)). N. ANGD
DO 370 K=1,ND
F. ITID=N. ANGD(K). 1/
F. TDES=N. ANGD(K). 2/
F. NED=N. ANGD(K). 3/
F. E=N. ANGD(K). 4/
F. ISYS=N. ANGD(K). 5/
F. A=N. ANGD(K). 6,
F. LEGN=N. ANGD(K). 7/
F. KT=N. ANGD(K). 8/
F. TK=N. ANGD(K). 91
F. MD=N. ANGD(K). 10/
F. NINC=N. ANGD(K). 11/
WRITE(l) ITID,TDES,NED,(E(I),I=1,NED),ISYS.A,LEGN,KT,(TK(I),I=1,KT

),(MD(I),1=1,NED),NINC
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370

380

382
384
24

1

386

395
398

14
399

12

C

C

110

2

120

130

140

M 5 * RECORD= * I 3 * OF "I3*

C
C
C

CONTINUE
GO TO 398
ANG DISTR RECORDS FROM TAPE6
DO 395 K=1,ND
BUFFER IN(6,1) (X(1>,X(485O))
IF(UNIT,6)382,386,384
PRINT 24, K1D,K,ND
FORMATS EOF IN AD RECORDS FOR S1D=
SID ON TAPE1 PROBABLY NO GOOD. •)
GO TO 395
L=LENGTH<6)
WRlTE(l) (X(1),I=1,L)
CONTINUE
ENDFILE 1
PRINT 14, KID
FORMAT(* S1D*I5* WRITTEN TO TAPE1")
CONTINUE
ENDFILE 1
PRINT 12
FORMAT(* TAPE1 FOR EVXS HAS BEEN WRITTEN. DOUBLE EOF AT TAPE END. *)
REWIND 1
RETURN
END
SUBROUTINE RETREV(KID,KDIR,IIK,JJ,IERR,AM)
RETRIEVES SELECTED SID/GID FROM DTRAN TAPE

DIMENSION KDIR(300),HOL(2),M(6)
DATA HOL(1),HOL(2) /3HSID,3HGID/
DATA <M(I), 1=1,6) /10HCGIDM3) ,10H(*GlD*I2) ,10H(*GID*Il) ,

10H(»SID*I4) ,10H('SID*I3) ,10H(*SID»I2) /

IERR=O
SEARCH FOR GID/SID IN DIRECTORY
DO 110 1=1,UK
IF(KID . EQ. KDIR(I))GO TO 120
CONTINUE
PRINT 2, HOL(JJ),KID
FORMATt* CANNOT FIND 'A3.I4* ON DTRAN TAPE. •)
IERR=1
RETURN
GET ASSOCIATED RECALL ID NO.
K=KDIR(I+ 100)
I •(}] .EQ. 2)GO TO 130
CHOOSE FORMAT FOR ENCODING DT NAME
IF<KID . LT. 10000)1=4
IF(KID . LT. 1000)|-=5
IF(KID . LT. 100)1=6
GO TO 140
IF(KID . LT. 1000)1=1
IF(KID . LT. 100)1=2
IF(KID . LT. 10)1=3
ENCODE(7,M(I),AM)KID
RECONSTRUCTED RECALL CARD
D. «AM))=D. DT00010 'MHX1* F. K
PRINT 4, AM
FORMATUX.A10* HAS BEEN RETRIEVED. •)
RETURN
END
END MODULE
MODULE RECLIB
MODULE RECLIB CAME FROM KAPL
DIMENSION 1RP(2OO,3)
COMMON /TAPE40/ ISTATUS,IREEL,IRP
COMMON /RECALL/ RECALL(2,100O),USE(2O0)
EQUIVALENCE (IREEL.REEL)
DATA IRP /600'0/
N. REEL = PHYSICAL REEL NO. OF LIBRARY TAPE
N. RECLID = (RECALL ID, NO. OF WORDS, I = 1, NO OF IDS ON TAPE)
N. USE = ID NUMBERS TO BE RETRIEVED FOR THIS JOB
F. NX= WORDS OF N. RECLID
NO = NX/2
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3
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ITEST = 2* NO - NX
IF (ITEST . EQ. 0) GO TO 2
PRINT 102
FORMATUH0,10(1 H*),'POSSIBLE ERROR IN N. RECLID - JOB WILL CONTINUE

BUT RESULT IS RISKY*,10(1 H*),//)
FORMAT(1HO,10(1H*),*N. RECLID CARD IN ERROR OR MISSING - JOB TERMIN
ATED",10(lH'),//>
IF (NO . LE. 1000) GO TO 3
PRINT 102
F. RECALL = N. RECLID
F. REEL = N. REEL
ISTATUS = 1
F. NUSE = WORDS OF N. USE
IF (NUSE . LE. 200) GO TO 4
PRINT 103
FORMAT(1HO,10(1H*),'USER REQUESTING MORE THAN 200 RECALLS - ,|OB TE
RMINATED*,1O(1H*),//)
STOP
F. USE = N. USE
DO 5 I = l.NUSE
DO 6 J = 1,NO
IF (USE(I) . EQ. RECALL(IJ)) GO TO 7
CONTINUE
PRINT 104, USE(I)
FORMAT(1HO,10(1H*),*USER REQUESTED RECALL NOT IN SUPPLIED RECALL L
1ST - SKIPPED - RECALL ID='IS,5X,10(lH'),//>
GO TO 5
IRP(U) = IREEL
IRP(I,2) = RECALL(IJ)
IRP(I,3) = RECALL(2,J)
CONTINUE
SAVE RFL + 3
IADD = 3 + 1 - LOCF(USEd))
RETAIN3 = USE(IADD)
CALL TAPE40UERROR)
IF (IERROR . NE. 1) GO TO 8
PRINT 105
FORMAT(1HO,10(1H«),*ERROR IN TAPE40 - JOB TERMINATEDMOdH*),//)
STOP
CONTINUE
CALL OVERLAY(7HRECALL,0,0)
CALL READ40
RESTORE RFL + 3
USE(IADD) = RETAIN3
RETURN
END
SUBROUTINE TAPE40(IERROR)
THIS SUBROUTINE PREPARES A FILE CALLED TAPE40 WHICH CONTAINS ALL
THE NECESSARY INFORMATION FOR RECALLING DATA WITH IN A JOB.
TAPE40 IS READ BY PROGRAM RECALL CALLED FROM MODULE RECALL. ALL
INPUT TO TAPE40 IS VIA A COMMON BLOCK OF THE STRUCTURE

COMMON /TAPE40/ ISTATUS,IREEL,IRP(2OO,3)

WHERE ISTATUS IS SET AS FOLLOWS
ISTATUS = 0, NO SAVE OR RECALL
ISTATUS = 1, JUST RECALL
ISTATUS = 2, JUST SAVE
ISTATUS = 3, BOTH SAVE AND RECALL.

IREEL CONTAINS THE REEL NO. ON WHICH ALL SAVES ARE TO BE MADE.
IREEL CONTAINS THE REEL NO. ON WHICH ALL SAVES ARE TO BE MADE.
FOR EACH RECALL CARD ENCOUNTERED IRP IS FILLED OUT AS FOLLOWS

IRP(!,1) = TAPE NO. >
IRP(I,2) = ID ) ALL INTEGERS
IRP(I,3) = NO. OF WORDS )

IF ANY ERROR OCCURES DURING THE EXECUTION OF TAPE40 A MESSAGE IS
ISSUED, IERROR IS SET = 1, AND A RETURN EXECUTED. IERROR IS SET
= 0 AFTER SUCCESSFUL COMPLETION OF SUBROUTINE TAPE40.
INTEGER ORDER,CONVERT,TAPE,STAPE,SHIFTL,SHIFTR
DIMENSION IRP(2O0,3),n7»PE(lO),BUF(83),IRPX<2O0,2),

IBUF(64),ORDER(200)
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COMMON /TAPE4O/ ISTATUS.IREEL.IRP
EQUIVALENCE (1RP(1 ),IRPX(1 )),(IRP(4O1 ),ORDER(1))
COMMON /CHECKX/ IBUF
DATA ITAPE/1O*O/
IERROR = 0
NOTAPE = 0

13 CALL SETPARM(3,6HTAPE4O,BUF,83)
REWIND 40
IBUF(l) = -1
IBUF(2) = 0

1 DO 2 I = 1,200
TAPE = IRP(1,1)
IF (TAPE . EQ. 0) GO TO 3
CALL LSHIFT(IRP(I,2))
NOB = IRP(I,3)/5I1
CALL PACKR(NOB,IRP(I,2»
DO 4 J = 1,NOTAPE
IF (TAPE . EQ. ITAPE(J)) GO TO 2

4 CONTINUE
NOTAPE = NOTAPE + 1
IF (NOTAPE . LE. 10) GO TO 6
PRINT 100

100 FORMAT(//////////5X,84HTOO MANY TAPES SPECIFIED ON RECALL CARDS.
1 TEN IS THE MAXIMUM NO. ALLOWED IN ONE JOB/////)

IERROR = 1
RETURN

6 lTAPE(NOTAPE) = TAPE
2 CONTINUE
3 DO 5 I = 1,NOTAPE

IF (ITAPE(I) . NE. IREEL) GO TO 5
STAPE = ITAPE(I)
ITAPE(I) = 6H999999
GO TO 8

5 CONTINUE
IF (ISTATUS . EQ. 1) GO TO 8
SAVE AND RECALL BUT NO RECALLS OFF SAVE TAPE
NOTAPE = NOTAPE + 1
ITAPE(NOTAPE) = 6H999999
STAPE = IREEL
ISTATUS = - 3
SHIFT RIGHT WITH 0 FILL SO ORDER WILL ALWAYS BE ON ABSOLUTE VALUE

8 DO 14 I = 1,NOTAPE
14 ITAPE(I) = SHIFTR(ITAPE(I),6)

CALL ARRANGE(ITAPE.NOTAPE)
SHIFT BACK AND RESTORE BLANK
DO 15 I = 1,NOTAPE

15 ITAPE(I) = SHIFTL(ITAPE(I),6) + 55B
IF(ITAPE(NOTAPE). EQ. 6H999999) ITAPE(NOTAPE) = STAPE
DO 7 I = 1,NOTAPE

7 IBUF(2+1) = ITAPE(I)
IBUF(2) = NOTAPE
LIB = 2 + NOTAPE
IF (ISTATUS . EQ. - 3) NOTAPE = NOTAPE-1
DO 9 1 = 1, NOT APE
K = 0
TAPE = ITAPE(I)
DO 10 J = 1,200
IF <IRPX(J,1) • EQ. 0) GO TO 11
IF (IRPX(J.l) . NE. TAPE) GO TO 10
K = K + 1
ORDER(K) = 1RPX(J,2)

10 CONTINUE
11 CALL ARRANGE(ORDER.K)

DO 12 J = 1,K
IX = ORDER(J)
CALL RSHIFT(IX)
IX = CONVERT(IX)
CALL SHIFTC(IX)
CALL CHECK(LIB)
IBUF(LIB) = ITAPE(I)
CALL PACKB(IX,IBUF(L1B))
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3155
3156
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c
c
c
c
c

CALL CHECK(LIB)
12 IBUF(LIB) = ORDER(J)

CALL CHECK(LIB)
9 IBUF(LIB) = 0

CALL CHECK(LIB)
IBUF(LIB) = O

SO WRITE (40) IBUF
END FILE 40
RETURN
END
SUBROUTINE CHECK(LIB)
COMMON /CHECKX/ IBUF(64)
LIB = LIB + I
IF (LIB . LE. 64) RETURN
WRITE (40) IBUF
LIB = 1
RETURN
END

SUBROUTINE ARRANGE(IX.KX)
DIMENSION IX(200)
K = KX
IF (K . LE. 1) RETURN
K = K - 1
IF (K . EQ. 0) K = 1

2 J = 0
DO 1 1 = 1,K
IF (IX(I) . LE. IX(I+ 1)) GO TO 1
J = 1
ITEMP = IX(I)
IX(I) = IX(I+ 1)
IX(I+1) = ITEMP

1 CONTINUE
IF (J . EQ. O) RETURN
GO TO 2
END

INTEGER FUNCTION CONVERT(INTX)
INT = INTX
K = 1
JP = 10

1 IF (INT/JP . EQ. 0) GO TO 2
K = K + 1
JP = JPMO
GO TO 1

2 CONVERT = 55555555555555555555B
DO 3 I = 1,K
JP = JP/10
ND1G = INT/JP
16 = 6*1
CALL DIGIT(CONVERT,NDIG,16)

3 INT = INT - NDIG'JP
RETURN
END
SUBROUTINE READ40
INTEGER RIGHT.FIELDR
DIMENSION BUF(82),IBUF(64),NAMESR(2)
DIMENSION NTAPE(1O),ISET(5O6)
DATA NAMESR /7HSAVEAND,10HRECALLDATA/
NEED TO USE CLASP LAIS BECAUSE THIS ROUTINE • NOT IN - OPENS LAIS
EQUIVALENCE(DTPATIIL(494),LA1S)
ABOVE EQUIVALENCE MAY BE SUJECT TO CHANGE WHENEVER CLASP IS
RECOMPILED
494=756B=LOCF OF BLOCK DTI0002- LOCF OF BLOCK DT00001 + 61B
FROM CLASP MAP LOCF(DT10002)=34335B
FROM CLASP MAP LOCF(DT00O0I)=3344OB
CALL SETI>ARM(3,6HTAPE4O.BUF,82)
REWIND 40
READ (40) IBUF
NOTAPK = IBUF(2)
LAIS = 1

XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOO

3157
3158
3159
3160
3161
3162
3163
3164
3165
3166
3167
3168
3169
3170
3 VI
3172
3173
3174
3175
3176
3177
3178
3179
3180
3181
3182
3183
3184
3185
3186
3187
3188
31S9
3190
3191
3192
3193
3194
3195
3196
3197
3198
3199
3200
3201
3202
3203
3204
3205
3206
3207
3208
3209
3210
3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3221
3222
3223
3224
3225
3226
3227
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40

42

43
44

45

50

60
100

61

62

101

63

DIGIT

I'ACKR

. NE. 0) GO TO 42

CALL OPENFI(LAIS,2,NAMESR,0,1,1)
DO 40 I = l.NOTAPE
NTAPE(I) => 1BUF0 + 2)
K = 1
J = NOTAPE • 3
DO 50 1 = l.NOTAPE
1SET(K) = NTAPE(I)
RIGHT = 1
NRIIS = 1
J = J + 1
IF <J . LK. 64) GO TO 43
READ (40) 1BUF
J = 1
NRHS = NRHS + RIGHT - 1
RIGHT = FlELDRdBUF(J))
K = K + 1
IF (K . GT. 506) GO TO 60
ISET(K) = IBUF(I)
CALL PACKR(NRHS,ISET(K))
J = J + 1
IF (J . LE. 64) GO TO 45
READ (40) IBUF
J = 1
IF (IBUF(J)
J = J + 1
K = K + 1
IF (K . GT.
IF (IBUF(J)
CONTINUE
GO TO 61
PRINT 100
FORMAT(lH0,5X,48H*****TOO MANY DATA RECALL CARDS JOB ABORTED*****)
CALL PP(3HABT,0,0)
ISET(K) = 0
CALL STOSETdSET,- LAIS.506)
CALL SAVEFI(LAIS)
CALL CLOSFI(LAIS)
CONTINUE
LAIS = 1
CALL FINDDI(LAIS,2,NAMESR,0,l,D
IF (LAIS . GT. 0) GO TO 63
PRINT 101
FORMATUHO,5X,51H*****CANT FIND LAIS FILE JOB ABORTED**'**)
CALL PP(3HABT,O,O)
CONTINUE
RETURN
END

IDENT PACKAGE
ENTRY DIGIT

506)
EQ.

GO TO 60
0) GO TO 61

BSS
SA3
SB3
SB4
MX4
SA1
SA2
SX2
SB*
LX2
LX4
BX1
BX6
SA6
ZR

1
\ii
X3
60
54

Bl
B2
X2+ 33B
B4-B3
B4,X2
B4.X4
X4*X1
X1+X2
Bl
BO.DIGIT

ENTRY PACKR
BSS
MX1
SA2
BX2
SA1
BX6

1
30

B2
XI*X2
HI
X1+X2

XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

',228
3229
3230
3231
3232
3233
3234
3235
3236
3237
3238
3239
3240
3241
3242
3243
3244
3245
3246
3247
3248
3249
3250
3251
3252
3253
3254
3255
3256
3257
3258
3259
3260
3261
3262
3263
3264
3265
3266
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285
3286
3287
3288
3289
3290
3291
3292
3293
3294
3295
3296
3297
3298

115



LSHIF

RSHIF

SHIFT

START

FIELD

*

SHIFT

SHIFT

T

T

C

X

R

L

R

END
END

SA6
ZR

B2
BO.PACKR

ENTRY LSHIFT
BSS
SA1
LX1
BX6
SA6
ZR

1
Bl
30
XI
Bl
BO, LSHIFT

ENTRY RSHIFT
BSS
SA1
AX1
BX6
SA6
ZR

1
Bl
30
XI
Bl
BO.RSHIFT

ENTRY SHIFTC
BSS
SA1
MX2
SX3
LX3
LX1
BX4
BX4
NZ
MX2
BX6
SA6
ZR

1
Bl
6

55B
54
6
X2'X1
X4- X3
X4.STARTX
30

-X2*X1
Bl
BO.SHIFTC

ENTRY F1ELDR
BSS

MX1
SA2
BX6
ZR
END

1
30

Bl
-X1*X2
BO.FIELDR

IDENT SHIFTL
AUTHOR - R. J. CULLEN
COPIED MANUALLY FROM LISTING BY W. E. SCHILLING

ENTRY SHIFTL.SHIFTR
VFD
VFD
SA1
SA2
BX6
ZR
MX6
SB 2
AX6
BX1
LX6
LX6
EQ
VFD
VFD
SA1
SA2
BX6
ZR
MX6
SB 2
AX1
SI52
AX6
DX6
EQ
END

36/0HSHIFTL.24/2
60/0

Bl
B2
XI
X2.SHIFTL
1

X2- 1
B2.X6
-X6*X1
B2.X1
1
SHIFTL
36/OHSHIFTR.24/2
60/0

Bl
B2
XI
X2.SHIFTR
1

X2
B2.X1

B2- 1
B2.X6
• X6*X1
SHIFTR

MODULE
JOB

<f USQOVEHNMENT PRINTING OFFICE: 1974-7B4-529/39 " '
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XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD
XSMOD

3299
3300
3301
3302
•5303
331)4
3305
3306
3307
3308
3309
3310
3311
3312
3313
3314
3315
3316
3317
3318
3319
3 320
3321
3322
3323
3324
3325
3326
3327
3328
3329
3330
3331
3332
3333
3334
3335
3336
3337
3338
3339
3340
3341
3342
3 343
3344
3345
3346
3347
3348
3349
3350
3351
3352
3353
3354
3355
3356
3357
3358
3359
3360
3361
3362
3363
3 364
3365
3366
3367
3368
3369

A . . . J


