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STANDARD INTERFACE FILES AND PROCEDURES FOR
REACTOR PHYSICS CODES, VERSION IV

R. Douglas 0'Dell

ABSTRACT

Standards, procedures, and recommendations of the Committee
on Computer Code Coordination for promoting the exchange of reactor
physics codes are updated to Version IV status.
procedures covering general programming, program structure, standard
interface files, and file management and handling subroutines are

included.

Standards and

I. INTRODUCTION
A. Background

A major problem associated with the development
of complex computer codes is their exportability or
exchangeability. Due to the existing and ever-chang-
ing variety of computers and computing systems,
codes developed at one facility are often incompat-
ible with computers at other facilities. As a re-
sult, either major rewrites of a code at a receiving
facility are necessary or there is a duplicate ef-
fort with two or more facilities developing similar
codes. Both occurences are expensive and wasteful
in manpower and money.

One way to minimize the problem of code ex-
change is to develop codes at designated facilities
using standardized techniques and procedures that
are generally compatible with large-scale computing
environments. Such a standardization effort has
been under way for the past several years for fast
reactor physics codes being developed under the
Physics Branch of ERDA's Division of Reactor Devel-
opment and Demonstration (RDD). Work in this effort
is being performed under procedures and guidelines
established by the Committee on Computer Code Coor-
dination (CCCC). This committee consisted of rep-
resentatives of RDD-funded contractors assembled at
the request of the Advisory Committee on Reactor

ysics. The early efforts of the CCCC have been

summarized by Hannum and Lewellenl and the original

standards and procedures developed by the CCCC are

2
described in three informal reports. »3,4

In July
1973, the standards and procedures (hereafter simply
called standards) were frozen for extensive trial-
use and applications~testing by RDD contractors.
These standards were designated Version III and a
complete, updated formal report5 issued. During a
three-year period of trial-use and testing of the
Version III standards several omissions, deficiencies,
and ambiguities in the standards were revealed.
Through the CCCC the standards were revised to

correct the majority of these weaknesses.

This report contains a description of the stand-
ards and procedures (designated Version IV) as evolved
and revised under the CCCC to November 30, 1976. In
an attempt to make this report complete and self-con-
tained much of the material contained in the previously
cited references is restated. Indeed, the majority
of the standards and procedures contained in Version
IV are unaltered from their Version III status. Those
portions of the Version IV standards which differ
significantly or substantively from Version III are
generally noted.

B. Objective

The objective of the standards and procedures

established by the CCCC is to facilitate the develop-

ment of readily exchangeable reactor physics codes
for meeting RDD reactor design goals. To achieve

this objective, the standards and procedures




(i) define computer programming procedures
which are generally compatible with
large computer environments,

(ii) establish a program structure for the

physical organization of a code to

permit the code to be exchanged as a

free-standing entity which is readily

assimilable into a locally constructed
linked code system where such a system
is available,

define standard data interfaces between
codes to facilitate linking the output
of one code to the input of another
code, and

(iii)

define several standardized subroutines
and specify their functions in order to
eliminate the need for calling program
modifications when adapting imported
codes to local computing systems.

(iv)

This report is sectioned according to the above
four areas.

It is important to recognize that computer
programs, by their nature, resist being measured
by a common standard. Therefore, the procedures,
guidelines, and recommendations given in this report

cannot cover every case, but merely point the way to

what is desired.

II. GENERAL PROGRAMMING STANDARDS
The standards for reactor codes specified here-
in are designed to maximize the exchangeability of
such codes. The common existing language called
standard FORTRAN (see below) is adopted as the first
standard. However, most of the standards described
herein involve special procedures for coping with
problems associated with linking of codes, periph-
eral storage of data, data management, and differ-
ences in memory types and capacities. Brief sum-
maries with references to more detailed discussions
on these procedures are given below.
A, Language

With certain exceptions and additions as noted
below, ANS Standard 3-1971, "Recommended Programming
Practices to Facilitate the Interchange of Digital
Computer Programs,'" will be followed. This standard
recognizes FORTRAN as the de facto standard program-
Standard FORTRAN is currently defined
by the old ANSI standard, X3.9.6

icantly revised FORTRAN standard is under development

ming language.

(A new and signif-

but has not yet been adopted.)
B. Structure
A standard structure for computer codes is

adopted which separates, insofar as is practical,

input and output functions from the main calcula-
tional section of the code. A detailed discussion
of code structure is given in Sec. III.

C. Standard Interface Files

Computer codes are to be written to accept as
input and to produce as output certain data in stand-
ardized form as binary sequential files. Standard
interface files designed for this purpose are defined
in Sec. IV. (Sequential interface files containing
data whose form has not been standardized shall be
called code-dependent interface files in this report).

D. Data Transfers

The management and transfer of data is to be per—
formed in a standardized manner with implementation
made through the use of standardized subroutines.

The standardized subroutines SEEK, REED, and
RITE are used for data transfers involving sequential
data files. These subroutines and their uses are un-
changed from the Version IIT report and are presented
in Sec. V.

In recognition of a need for standardizing multi-

level data transfer techniques including the ability

to transfer data using random (direct) access files,

a new series of subroutines and their usage is pre-
sented for the first time in Sec. V. The multilevel
data management strategy and the series of routines
were jointly formulated by Ferguson (ANL), Bosler
(LASL), Brinkley (LASL), and Rhoades (ORNL), were
proposed to RDD by Bosler,7 and approved by RDD as
tentative standards for trial use.

E. Central Memory Restrictions

Computer codes are to be designed to be operable
within a-50 000 word central memory limitation. At
the same time, however, codes are to be made adapt-
able to efficient operation with larger memories:
This means the number and type of data arrays stored
in core are varied to maximize in-core storage for
different memory and array sizes. In an ultimately
optimized code, the in-core storage of overlays would
also be varied. Such techniques are required in any
case for efficient operation of codes over a wide
range of problem sizes. The restriction and tech-
niques presented above are unchanged from the Version
IIT report.

F. Word Size

Codes are to be designed to minimize the word
size problems arising in exchanges between short@
and long-word computers. Six-~character Hollerith



words are adopted as the standard identifier word

;v ~gize used for file names, isotope names, etc. The

@ ix-character word is a single-precision word on long-

word machines and a double-precision word on short-
word machines. This effects the length of mixed
arrays, for example.

A parameter called MULT has been introduced and

tested which, with proper use, permits code exchanges

between long-and short-word machines to be accom—

plished by changing only the value assigned to MULT.

MULT = 1 on long word-machines, and MULT = 2 on short

word machines, MULT is invoked in expressions for

evaluating lengths of mixed arrays and is also in-
volved in evaluating pointers. Branches on MULT
similarly are used to select single- or double-
precision functions.
Specification statements of the type
REAL*8 List

are required on short-word machines where double-
precision variables are identified in List. Such
special statements which may be required on some

computers but which are inadmissable on others can

be programmed with the statements immediately

preceded and followed by uniquely identifiable com-

ment cards. For example,

CSW
REAL*8 List

CSW
where the letter C of CSW occurs in column 1, could
be statements inserted in a code for short-word com-
puters recognizing the REAL*8 gpecification. The
preferred method for deactivating the above specifi-
cation for using the code on computers which do not
recognize the statement is by inserting the letter
C in column 1 of the REAL*8 statement. Although the
use of comment card identifiers CSW and CLW (for
short-word and long-word computer usage) has gener-—
ally been accepted, they are not required. Code
programmers are free to use any identifiers such as
computer brand name, installation identification,
etc., as they see fit. Documenting the identifiers,

however, is essential.

The technique described above can be used to

circumvent almost any code exchange difficulty. Sim-

ple preprocessing routines can be locally written to

automate the activation or deactivation of special

‘ \}atements in an imported code.

An additional problem involving code exchange
between short-word and long-word computers is that
of word boundary compatibility. Special attention
must be given by the code writer to ensure word
boundary compatibility on pointers for arrays con-
taining words which are required to be double pre-
cision on some computers but only single precision
on other computers. Specifically, the number of
integer variables preceding real variables in a
common block must be even to ensure alignment if
double precision is required.

G. Documentation

Complete documentation as set forth in "Guide-
lines for the Documentation of Digital Computer
Program," ANSI standard N 413, is required. This
includes both internal-to-the-code documentation,
i.e., the liberal use of comment cards, as well as
code manual documentation. Emphasis should be

placed on documenting:

1. The use of the standard interface data
files.

2. The substructure of programs involving
links, chains, overlays, or segments.

3. The structure and contents of temporary
scratch data files and code-dependent
interface files used by the program.
This documenation should be of the
same form as that used for standard
interface files in Sec. IV.

It is also recommended that code users manuals
should contain a single section on conditions/limita-
tions regarding the code and the standard interface
files. A single place within the manual where a
user can look to find what files are required, ac-
cepted, or available as output, which geometry and
boundary condition options are available, etc., is
extremely helpful.

H. Programming Logic

A standard of good practice in programming
logic is strongly endorsed. It is highly desirable
that codes embody good, clean, easy-to-follow logic
in programming. Although it is difficult to quantify
what is meant by the preceding statement the following
examples should be indicative of the nature of good
programming logic applied to a code.

(a) The code should be a carefully structured
collection of subprograms, each of which
performs a clearly defined function.

(b) During execution, the flow through the
code should be smooth, systematic, and
easily identifiable.




(c) The coding logic should be such that
existing algorithms can be easily changed
and new code capabilities and options
can be readily added without disrupting
large portions of the code.

(d) There should be a high degree of con-
sistency throughout the code, e.g.,
the names of primary variables and
principal control words and dimension
pointers should generally be the same
throughout the code and there should
be consistency in the manner in which
control words and pointers are used.

I. Other Special Standards

The following specifications avoid difficulties
on some computers or provide special advantages.

1. Hollerith constants must be set in data
statements.

2. Print lines are limited to 132 characters.

3. Comment statements are limited to the first
72 columns on cards.

4, Octal and hexadecimal constants should be
avoided.

5. Both the use of an array name, or the use
of the implicit DO notation are permitted
in DATA statements. For example:

DIMENSION A(6)
DATA A/1.0, 2.0, 3.0, 4.0, 5.0, 6.0/.

6. The use of the ENTRY statement must bte
treated as a machine-dependent feature
and should generally be avoided. If ENTRY
is used, however, it should be clearly
identified and documented as discussed in
Sec. II.G.

7. END OF FILE checks are forbidden since
they are not needed when the standardized
subroutines are used.

8. Use of statement numbers on RETURN state-
ments as in

RETURN i
is forbidden.

9. The number of levels of overlay in programs
must be < 3.

J. Recommended Procedures

The following procedures are generally recom-

mended by the CCCC. It is therefore suggested that

due consideration be given to the implementation of
these procedures.

1. Dynamic Storage. ANL has developed and
tested very extensively a storage manage-
ment package POINTR for control of variable
dimensioning. A similar approach to vari-
able dimensioning has been used by W-ARD.
Automated repacking of the container block
when arrays are purged is one feature of
this technique. ORNL, however, notes
that arbitrary and indiscriminant use of
such packages can lead to inefficient
data handling.

2. Condensed Output. Codes should provide a
condensed edit-output capability as well

as a bulk-output capability. Bulk-output
on microfiche should also be considered.
History-of-calculation edit-output is
also frequently useful, especially as

a debugging aid.

3. Error Procedures. Error procedures and
job termination should be localized in
a single subroutine. Flexibility in the
details of this routine is permitted.

4. DO Loop Termination. DO loops should
terminate in a numbered CONTINUE statement.

5. Programming Items to be Avoided. It is
recommended that the following programming
items not be used in codes:

(a)
(b)
(c)
(d)
(e)

Items in the Appendix of ANS Std. 3-1971

LEVEL,PARAMETER, and INSERT statements
Trailing or imbedded comments
Delimiting quotes in DATA statements

Subscripted variables as subscripts
of variables

(f) Subscripted variables as control
parameter of a computed GO TO state-

ment

(8)

More than 60 arguments in a subprogram
or subprogram call.

No more than 24 of the maximum of 60
arguments in a subprogram statement may
be integer variables which set the di-
mensions of other arguments which are
variably dimensioned arrays.

(h)

More than 600 total arguments in all
call statements in one routine

(1)

H

Variables in COMMON for dimensions
of variables

(k) Different implied lengths of the

same data block as in call and sub-
program statements and in common
block specification statements
TIT. PROGRAM STRUCTURE
A basic program structure has been endorsed
by the CCCC and is recommended for use. This struc-
ture was first formally presented in Ref. 5 and
basically consists of a modular form with linkage
between the modules, or sections, to be achieved
through binary, sequential files, called interface
files. The sections are described in accordance

with their primary functions as follows:

(i) driver, or main control,
(ii) dinput,

(iii) calculations,

(iv) output, and, optionally
(v) file recovery.

-

e

The structure above is applicable both to lig

code systems as well as to individual, free-stand

codes. Tts wusage facilitates the exchange of



. free-standing codes and also, if desired, the
incorporation of such a code into a linked-code
system.

Although seemingly straightforward in nature
there has been considerable discussion, apparent
misunderstanding, and some confusion as to the spe-
cific application of the structure to codes. One
reagon for this is that in implementing the structure
one needs to be aware of the distinction between
applying the structure to a linked-code system and
to a free-standing code. For example, the specific
nature of an input processor in a linked-system is
considerably different from that in a free-standing
code. In an attempt to clarify the differences and
to provide a better feel for the structuring ration-
ale, the program structure will be discussed in two
parts, first as it might be applied to a linked-
code system, and second, as it can be applied to a
free-standing code. It is also to be understood
that the structure is much more of a general, struc-
turing philosophy than it is a set of hard and fast
rules.

A. Linked-Code System Structure

In a typical linked-code system the structure
recommended by the CCCC might be represented in the
form shown in Fig. 1 where each module is character-
ized by its function. The function of each of these
modules is described below.

1. Driver

The function of the Driver is typically limited
to that of calling the other modules in the appro-
priate sequence. The form of the Driver will depend
almost entirely on the local environment and, as a
result, is entirely exempt from the standards and
procedures recommended by the CCCC with the excep-
tion that data linkages between the various modules
of the linked system are to be solely by means of
sequential data files, namely sﬁandard or code-

dependent interface files.

2. TFile Recovery

The File Recovery module performs any activi-
ties required to retrieve and/or store sequential
interface files between runs. Since these activi-
ties are local~-installation-dependent, this module
is exempt from any standards except for the limits
Q the data linkages to other sections or modules

the linked system.

FILE RECOVERY
= MODULE

INPUT PROCESSOR
MODULE

~o | FILE PRINT PROCESSOR
MODULE

LINKED-
SYSTEM
DRIVER

MAIN CODE
MODULE

MAIN CODE 2
MODULE

~ MAIN CODE N
MODULE

Fig. 1. Typical linked-code system structure.

The File Recovery module would, in the normal
sequence, be called first to retrieve pertinent
interface files from previous runs, if these are

available., This retrieval task, for example, might

involve the searching of a magnetic tape on which
were previously written several interface files,
extracting those interface files desired, and
assigning them to individual logical units.

The File Recovery module might again be called
at the end of the run to store pertinent interface
files créated during the run. This storage task,
for example, might involve the writing of the desired
interface files to absingle magnetic tape.

3. Input Processor

The Input Processor typically uses card input,
as supplied by the.user, to construct the sequential
interface files to be used as input to the desired
main code (or codes) to be executed. New files may
be created entirely from card input or existing
files may be overlaid with card input data. The
reference files for overlaying may be derived from

previous runs or from the same run. In such a




manner, sets of interface files can be created which
define any number of executable problem input cases.
The interface files to be created may either be
standard interface files as described in Sec. IV of
this report or they may be code-dependent interface
files.

For the creation of standard interface files,
according to the Version III specifications of Ref.
5, Los Alamos Scientific Laboratory has developed
an exportable code called LASIP—III,9 available
through the Argonne Code Center. This code actually
consists of two separable parts - an input processing
part and a file print processing part. The input
processing part can be used as a linked-system
Input Processor, if desired. It is organized in a
modular form with respect to the standard interface
files in that each file is handled by a separate
subroutine. This is done so that processing capa-
bilities for new files can readily be added. Ad-
ditionally, since LASIP-IIT was developed for export,
the code follows coding standards and procedures
recommended by the CCCC. The format of the card
input for creating the standard files in LASIP-TIIL
is free~field format according to the specifications
and conventions established by the CCCC for such an
input processor. These specifications and conven-
tions are fully described in both Refs. 5 and 9 and
will not be reproduced in this report.

A generalized input processor such as found in
LASTP-III for creating standard interface files from
card input need not be the only form of a linked-
system Input Processor. In addition to, or in lieu
of, such a generalized processor, a local installa-
tion may elect to develop an Input Processor that
creates standard interface files from card input
which is more locally familiar to users due to
traditional or historical custom. For example, at
Los Alamos the linked-system input processor pro-
vides the capability of creating the reactor mixing
dapa standard files NDXSRF and ZNATDN from cards
input in the locally familiar LASL mixing specifi-
cation format. Such input processing capabilities,
if intended for local usage and not to be exported,
are exempted from coding standards and procedures.

In addition to the pertinent standard inter-

face files, one or more code~dependent interface

files will generally be required to completely de-
fine the input for specific codes. These code-
dependent files contain data required by a given
code that 1is not provided in the standard files.
Such files will contain control information of the
type that is generally difficult to standardize.
Control options on the outputting of files are
examples of such control data. Special options
for formulating input starting guesses on flux ar~
rays, for example, would also be treated as code-
dependent data. Unique input required for newly
developed numerical techniques also must of necessity
be treated as code-dependent data.

4. File Print Processor

The File Print Processor is used to edit and
print data from any of the existing sequential in-
terface files. This processor should provide flexi-
ble control for printing of files and records with-
in files. Although some printed output may be per-
formed from within a Main Code module, such printed
output is normally limited to monitoring the prog-
ressg of the calculation. Bulk printing of data
from interface files should be performed by the
File Print Processor.

The LASIP-III code described in the preceding
paragraphs contains a generalized file print proc-
essor for printing data from any of the Version III
standard interface files. It is constructed in
such a manner as to permit the easy addition of
file-~print capabilities for code-dependent inter-
face files unique to particular main codes in a
linked system.

In addition to providing for the bulk printing
of sequential file data as described above, the file-
print processing section of a local linked-code sys-
em may be used to provide edit-output prints. Such
edit-output may include data from several interface
files, e.g., reaction rate distribution, o¢. Whether
such an edit-output capability is placed within the
file-print processor or is included as a separate
Main Code Module is arbitrary and is left to the
local installation.

It is again noted that if a linked-system
File-Print Processor is developed for local-instal-

lation use only and is not to be exported, the coding

of the processor is exempt from CCCC standards azi ;

procedures.




5. Main Code Module
<» ) ) A typical linked-code system will contain numer-
u

s Main Code Modules. Each main code module operates

between two sets of sequential interface files: an
input set and an output set. Communication between
a main code module and other modules or sectioms in
the linked-code system is normally restricted to that
provided by sequential interface files.
B. Free-Standing Code Structure

In a free-standing code developed for export the
structure recommended by the CCCC might be represented
in the form shown in Fig. 2. Each block or section
of the code is characterized by its general function.
Tn incorporating this structure into a code each block
is typically comprised of a group of distinct, well-
defined subroutines., 1If an overlay structure is to
be used in the code, each block will normally be con-
tained in one or more separate overlays. Insofar as
is possible, the blocks of coding should be coupled
through the use of sequential, binary, interface
files rather than through COMMON blocks or through
subroutine argument lists.

1. Driver

The function of the Driver should be limited
to that of calling the other code blocks in the ap-
propriate sequence. The driver routine is typically
the main program routine.

2. Input Block

The Input Block in a free-standing code
performs the necessary activities for processing
all input data necessary for the execution of the
Solver (calculational) Block and/or the Output
Block. These activities include the reading of

input data and the creation of binary interface

INPUT BLOCK

DRIVER  [—— SOLVER BLOCK

BLOCK

> OUTPUT BLOCK

Qig. 2. Free-standing code structure.

files. This latter activity may require a certain
degree of data processing. Each of these activities
is discussed below.

In performing the reading-of-input data activ-
ity, the Input Block must be able to accept perti-
nent standard interface files in binary form. Ad-
ditionally, the Input Block should be able to accept
code-dependent data as card input. Code-dependent
data provide information required by the code but
which is not available from the standard interface
files. The capability of reading standard inter-
face files and card-input of required, code-depend-
ent data is the minimum input-reading capability
that the Input Block should provide. It is not
intended that these be the only forms of input
permitted. Most code developers and users prefer
to permit additional, optional input forms and such
capabilities are perfectly acceptable. Examples
of additional, optional input commonly provided are
input in forms characteristic of a local installa-
tion and familiar to the staff at that installation,
streamlined and simplified starting flux guesses,
and cross-section input in formats other than that
of standard interface files.

The second activity of the Input Block is the
creation of binary, sequential interface files con-
taining the input data. Insofar as is practical
and reascnable these interface files are the sole
means of communication between the code blocks. In
performing the file-creation activity, the Input
Block will normally be required to perform some
data processing tasks. The nature of these tasks
will depend on the particular form of the input as
well as on the desired forms of the interface files.
Code-dependent input, as one example, may require
restructuring or other type of data manipulation or
processing in order to convert it from its input
form (typically chosen for user convenience) to a
form more readily usable by the Solver or Output
Block. As a second example, if a particular stand-
ard interface file is to be used directly by the
Solver or Output Block, the processing function of
the Input Block may consist of little more than
printing a message to the effect that the standard
file was successfully read. Another form of inbut
data processing that might be performed in the Input
Block is that associated with additional, optional

input forms. TIf, for example, a simplified starting




flux guess option from card input is provided, the
Input Block could translate this input into an RTFLUX
standard interface file format. In this manner, no
matter how starting flux guesses are supplied as
input to the Input Block, the output from the block
will always be an RTFLUX file.

It is highly desirable that the Input Block be
structured in a well-defined modular form. Separate
subroutines should be used for each interface file
and each subroutine should normally perform only a
single task. Such a construction facilitates the
insertion of additional capabilities or the removal
of unneeded capabilities. It also makes easier the
assimilation of the code into a linked code system.
In such a system the input processing activities of
the Input Block could be transferred to the Input
Processor Module of the linked system and the Input
Block eliminated from the code. Note that the linked
system Input Processor Module would presumably already
have a standard interface file input processing capa-
bility. The transfer of the code Input Block to the
Input Processor Module would, therefore, actually
only require that the code-dependent and code-optional
input reading, processing, and sequential file crea-
tion subroutines be lifted from the Input Block and
added to the Input Processor Module to give it the
full capability of the original free-standing code
Input Block.

3. Solver Block

The Solver, or Calculational, Block of a code
has the function of effecting the solution to the
desired problem by numerical methods. The Solver
Block operates between two sets of interface files,
an input set from the Input Block and an output set
for use by the Output Block. Insofar as is practi-
cal, these sets of interface files provide the only
means of communication between the blocks. All data
and information necessary for the Solver Block to
perform its task should be contained in the set of
interface files input to the block.

The editing and printing of information in the
Solver Block should be limited. Monitor prints
which show the progress of the calculations in the
Solver Block are nearly always required. Edit
prints from the Solver Block are permitted, but these
should be limited to information which is only
available in or used by the Solver Block, i.e.,

"scratch" data, or to information which is of value

to the user and which can be easily and readily
generated from already-existing scratch data. I
other words, edit prints should be restricted to
information whose existence or formation is compat-
ible with the calculations being performed in the -
Solver Block., Bulk printing of data contained on
interface files should not be performed in the
Solver Block. This function is reserved for the
Output Block as described below.

4. OQutput Block

The function of the Output Block is to edit
any of the existing interface files and to provide
the "printed" output from these edits. Printed, in
this context, refers to any of several forms of
permanent display, e.g., paper listing, punched
cards, microfiche, magnetic tape, etc. Included
in the function of the Output Block is the bulk
printing of data taken from any of the interface
files. This bulk printing capability should be
flexible to permit the selective printing of the
files and of records within the files. 1In addition
to printing data taken directly from interface
files, the Output Block should normally provide
for the generation and subsequent printing of edit-
output. Edit-output refers to information which is
obtained from data contained on one or more inter-—
face files but which requires manipulating or proc-

essing the data. An example of edit output is a

reaction-rate distribution, o¢, where G is a particu-
lar microscopic cross section for a particular nuclide
and ¢ is the scalar flux. In this example data from
both a cross~section interface file and a scalar flux
file are required to be recovered, multiplied, and
the product printed.

As with the other blocks in the code, the Output
Block should be constructed in a modular form. Sep-
arate subroutines should be used to print each type
of interface file passed to the Output Block. Each
type of edit-output should be contained in one or
more distinct subroutines. With such a structure,
additional edit-options can be readily added to the
Output Block or unneeded options can be removed.
Also, the modular structure facilitates the assimila-—
tion of a free-standing code into a linked system in
which the code's Output Block activities could be
transferred to the linked system File Print Pro {r
Module in a manner similar to that described in@

Input Block discussion.
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C. Remarks on Program Structure

The recommended program structure applies both
to linked-code systems as well as to individual free-
standing codes. The structure consists of a modular,
functionally sectioned, construction in which com-
munication between modules, or sections, is achieved
through binary, sequential interface files. Each
section is in ditself modularly constructed into
distinct, functionally well-defined blocks and
subroutines.

The use of this structure permits a high degree
of flexibility and local-installation preference as
to actual implementation. At the same time it mini-
mizes the impact of variations in local-installation
application on other installations when codes are
exchanged.

IV. STANDARD INTERFACE FILES

A, General Comments

Interface files are binary, sequential files
used to transmit data between codes, linked system
modules, or code blocks. Standard interface files
are interface files whose structure and data-content
formats have been standardized.* Code~dependent
interface files are interface files whose structure
and data-content formats have not been standardized.

The complete set of standard interface files
designated Version IIT and presented in Ref. 5 have
been reviewed, revised as needed, and redesignated
Version IV with a revision date of November 30, 1976.
In addition, the (reactivity) WORTHS file appears
for the first time in the Version IV specifications
following. The WORTHS file, however, is presented
only as a tentative for-trial-use, standard file
and is not fully accepted as a standard.

Table I lists all Version IV standard interface
files together with an indication of whether or not
they are changed with respect to the Version III
specifications. For each file whose specification
is changed, a short narrative summarizing the change
is provided immediately preceding the file
specifications.

Before considering the specifications for the
standard files individually there is one point, com-

mon to all standard files, that needs clarification.

~

Hor interinstallation exchange purposes only,

certain standard interface files may be written
in binary-coded-decimal (BCD) formats.

This point regards the meaning and usage of the
word IVERS (the FILE VERSION NUMBER) on the File
Identification Record of each standard file.

IVERS is intended to denote different data
versions of files having the same generic name which
may coexist during the execution of a code. For ex-
ample, in a multigroup cross-section group-collapsing
code, an ISOTXS file with IVERS=1 could denote the
input library file while ISOTXS with IVERS=2 could
denote the output, group-collapsed file. TFor free-
standing codes the use of IVERS is seldom required.
In a linked code environment, however, it is often
necessary to use IVERS in order to distinguish be-
tween several files having the same generic name
(but with different data contents). Note that IVERS
is not intended to denote the version number of the
standard interface file format specifications. The
use of the term "Version III" file specifications
or "Version IV" file specifications has nothing to
do with the value of IVERS.

B. Nuclear Data Files

There are five standard interface data files
which can be categorized as nuclear data files:
ISOTXS, GRUPXS, BRKOXS, DLAYXS, and ISOGXS. The
Verision IV specifications for each of these files

follows.

1. TSOTXS - Nuclide (isotope)-ordered, Multi-
group Neutron Cross Sections

The changes in ISOTXS-IV relative to ISOTXS-III
are, in the main part, clarifications of ambiguities

present in the latter. The changes reflected in

Version IV are:

(a) If scattering bandwidth, JBAND(J,N), is
zero, no scatter data are present in block
N. (See 4D record.)

(b) The position of self- (or within-group-)

scatter must lie within the scattering

bandwidth unless the bandwidth is zero,

i.e.,

1 £ TJJ(J,N) < JBAND(J,N) if JBAND(J,N) # O.

(See 4D record.)
(c)

The Legendre expansion coefficient factor
(21+1) is not included in the Py, weighted
transport and total cross sections. (See

5D record.)
(d)

the n,2n principal cross section {(see 5D
record) is clarified as the n,2n reaction
cross section while the n,2n scatter matrix
terms are clarified (see 4D record NOTE) as

emission (production) based, i.e.,

—_ 1
0n2n(g) = 0.5 z onzn(g—>g ).
g|




TABLE I

LISTING OF VERSION IV STANDARD INTERFACE FILES @
Name General Description of Contents Changed from Version III?
ISOTXS Nuclide (isotope) - ordered, multigroup neutron Yes
cross-section data
GRUPXS Group-ordered, isotopic, multigroup neutron Yes
cross-section data
BRKOXS Bondarenko (Russian format) self-shielding data. Yes
DLAYXS Delayed neutron precursor data No
IS0GXS Nuclide (isotope)-ordered, multigroup gamma No
cross—-section data
GEODST Geometry description Yes
NDXSRF Nuclide density and cross-section referencing data No
ZNATDN Zone and subzone nuclide atomic densities No
SEARCH Criticality search data No
SNCONS SN constants No
FIXSRC Distributed and surface fixed sources Yes
RTFLUX Regular total (scalar) neutron flux Yes
ATFLUX Adjoint total (scalar) neutron flux Yes
RCURNT Regular neutron current Yes
ACURNT Adjoint neutron current Yes
RAFLUX Regular angular neutron flux No
AAFLUX Adjoint angular neutron flux No
RZFLUX Regular, zone-averaged flux by neutron group Yes
PWDINT Power density by mesh interval Yes
WORTHS Reactivity per cc by mesh interval New (for trial use)
In addition, the following is included to clar- The pQ weighted transport and total cross sec—
ify the meaning of the vectors IDSCT(N) and LORD(N) tions can be defined® as
contained in the ISOTOPE CONTROL AND GROUP INDEPEND-
ENT DATA (4D) record and to remove an ambiguity in g%r 5(3§ - jz o, (g>g") 2 =1, ..., LTRN
the subblocking of scattering data. L % g' %
IDSCT(N) specifies the identity and ordering and
of scattering data blocks and LORD(N) specifies the o b (E)dE
number of Legendre orders contained in each block. o8 = J; te L =0. 1. .. LTOT-
Each block of scattering may be subblocked into ti .é ¢£(E)dE T .

NSBLOK records (subblocks) where NSBLOK is found

on the FILE CONTROL (1D) record. With the single X ,
The PQ weighted scattering cross sections given

exception below, subblocking shall not be used

(NSBLOK>1) if the individual blocks defined by IDSCT

in the scattering blocks are defined as

and LORD contain more than one Legendre order of Jr.f Gs (E*E')¢Q(E)dE'dE
1
2

scattering. The single exception is that subblock- o (grg') = - - S
ing may be used with more than one Legendre order > _f¢2(E)dE
per record (subblock) only if each record (subblock) 8
contains data for a single "scattered-into" group.
Finally, the following information is repro-

duced from the Version II1 specifications for the *0ther definitions of the PSL weighted transport@s
section are also possible.

sake of completeness.
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C .

CL HNAME , (HUSE(T), 1=}
C

Cw 1+3axMUL TeNUMRER OF
C
cB FORMATC(1IH gV ISOT
(of-} 1246, 1Hx, T6)

c

cD HNAME HOLL
co HUSE(I) . HOLL
cD 1VERS FILE
ch MULT Dous
co

cD

C

Arh kI RAIR IR R AR AR AR A KR A AR A KK AR XA KA kR R AR RAR AR KXk X
REVISED 11/30/76

GROUP NEUTRON CROSS SECTIONS

LIBRARY, ORDERED RBY ISOTOPE
FORMATS GIVEN ARE FOR FILE EXCHANMGE PURPOSES

THIS FILE PROVIDES A BASTC BROAD GROUP -
ONLY, -
*

Ak hkhhARkhAkA kAR A kAR Ak AN AR Ak kR RAKA AR AkAA KK

RE -
PE PRESENT IF -
TIFICATION ) ALWAYS .
ROL ALWAYS -
. ALLWAYS -

CHI DATA TCHIST, 6T, 1 -

T FOR ALL ISOTOPES) -
ONTROL AND GROUP .
INDEPENDENT DATA  ALWAYS -

CROSS SECTIONS ALWAYS -

Hl DATA ICHI 6T, -
T TO NSCMAX SCATTERING BLOCKS) -
T FROM { TO NSRLOK) -
6 SUR=RLOCK LORDIN) 46T, 0 -
-

-
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2 2), IVERS
wORDS

XS ’ IH.,

ERITH FILE NAME = ISOIXS = (A6)

ERITH USER IDENTIFICATION (A6)
YERSION NUMBER

LE PRECISION PARAMETER

1= A6 WORD IS SINGLE wORD

2= A6 WORD IS DOUBLE PRECISION WORD

T ¢ 0 00 8 32 3 2N 0
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[ D e b b

CR FILE CONTROL (1D RECNKD)

C
cL NGROUP, NISD, MAXYP , MAXDN, MAXORD, ICHIST, NSCMAX, NSBL OK

C

rw BzNUMBER OF wW(RDS

C

(of-} FORMATCYH 1D ,816)

C

o] NGROUP NUMBER OF ENERGY GRUUPS IN FILE

(W) NISQ NUMBER OF ISOTOPES IN FILE

o MAXUP MAXIMUM NUMBER 0OF UPSCATTER GROUPS

co MAX DN MAXIMUM NUMBER (OF DOWHSCATTER GROUPS

cD MAX(RD MAXIMUM SCATTERING QRDER (MAXIMUM VALYE OF

cp LEGENDRE EXPANSTION INDEX USED IN FILE),

cD 1CHIST FILE-WIDE FISSION SPECTRUM FLAG

co ICHIST.EQ,2, NO FILE=WIDE SPECTRUM

co ICHIST,FQ,1, FILE=WIDE CHI VECTOR

co ICHIST,GT,d, FILE~WINE CHI MATRIX

(o] NSCHMAX MAXIMUM NUMBER OF BLOCKS DF SCATTERING DATA

(o] NSRLNK SUBBLOCKING CONTROL FOR SCATTER MATRICFS, THE

co SCATTERING DATA ARE SUBBLOCKED INTO NSBLOK

oo RECNRDS(SUBBLOCKS) PER SCATTERING BLOCK,

o
C.-.-------------.-u---------------—---------.-------------—--.-----.--
[ T T L T e SR
CR FILE DATA (2D RECORD)

d

CcL (HSETIN(I),1=1,12), (HISONM(I),I=1,N]ISO),

cL 1CCHICJd) pd=1, NGROUPY, (VELCJ), I=1,NGROUP),
CL S(EMAX(J),Jd=1,NGROUP) ,EMIN, (LOCA(T), I=1,NISO)
r

Cw (NISO#12)xMULT+I+NTSD

Cw +NGROUPA (24 ICHISTA(2/(ICHIST+1)))SNUMBER OF WQRDS

C

ce FORMAT(4H 20 ,1H*, 11486, 1Hx/ HSETID,HISONM

cB TIH*, A IH*, QC X, ABY/(1B(1X,A6)))

cB FORMAT( 6F12,.5) CHI (PRESENY IF ICHIST,EG,1)
CB FORMATC 6F12,5) VEL  EMAX, EMIN

c8 FORMAT(1216) LOCA

C

co HSETID(I)
co HISONM(D)
o CHI(J)

co VEL(J) MEAN NEUTRON VELOCTIY IN GROUP J (CM/SEC)

co EMAX(J) MAXIMUM ENERGY BOUND QF GROUP J (EV)

co EMIN MINIMUM ENERGY BOUND OF SET (EV)

co LOCACT) NUMBER OF RECORDS TO BE SKIPPED TO READ DATA FOR

co ISOTOPE I, LOCA(1)=0

C
C—----—-...---.-.-------—----'--.-‘---~-..---.-q-------.--u------..-—--
[ R L L L L L R T oy i e S L U
CR FILE=WIDE CHI DATA (30 RECORD)

C

cc PRESENT IF ICHIST,GT,!

C

cL C(CHT(KyJ),Ks1, ICHTST),J=1,NGROUP), (ISSPEC(I), T=1, NGROUP)

c

Cw NGROUPA(TCHIST+1)=NUMBER OF WORDS

C

€8 FORMATC4H 3D ,
€8 FORMAT(1216)

¢

o CHI(K,J)

co 1SSPEC(I)

[ T T R T T E Ly oy S L P U,

HOLLERTTH IDENTIFICATION OF FILE (A6)
HOLLERTITH ISOTOPE | ABEL FOR TSOTOPE 1 (A6)

FILE=WIDE FISSTON SPECTRUM(PRESENT JF TCHIST,.EQ.1)

S5E12,5/(6E12,5)) CH]
IsspecC

FRACTION OF NEUTRONS EMITTED INTO GROUP J AS A
RESULT OF FISSION IN ANY GROUP,USING SPECTRUM K
ISSPEC(I)=sK IMPLIES THAT SPECTRUM K IS USED
T0 CALCULATE EMISSION SPECTRUM FROM FISSION

IN GROUP 1

¢ ¢ £ §F & 1 & 4 9 4 ¢ ¢ ¢ ¢ ¢ ¥ 2 2 SO OL OE DR QR

LIN0 DN N B I I I I DO B B BN I B )

. 0 3 4 00 ¢35 % 4% 8 0 00 28 s



T —— T T

[ R e L T L L L L R L T o S Y

CR ISOTOPE CONTROL AND GROUP INDEPENDENT DATA (4D RECORD)
c
CL HABSTD,HIDENT ,HMAT, AMASS,EFISS,ECAPT, TFMP,SIGPOT, ADENS, KBR, ICHT,

cL TIFIS, TALF,INP, INCN, IND, INT,LTOT,LTRN, ISTRPD,
CL SLIDSCTINY )Nz, NSCHMAXY, (LORD (M) s N=1,NSCMAX),
oL S{(JBAND(JI,N),J =1, NGROUP),N21,NSCMAX]),

cL GC(TJICJPN) , Iz, NGROUP ), N=1,NSCMAX)

C

CwW TxMULTHLTHNSCMAXX (24 NGROUP#2)=NUMBER OF WORDS

c
cB 1(1216))
co HABSID
D HIDENT
co HMAT

co AMASS
o] EFTSS
(o] ECcaPT
(8] TEMP

co SIGPOT
co ADENS

co KyR

co 1CHI

o 1FIs

cb T1ALF
co InP
(o)) IN2N
co IND
chD INT
co LToT
cob LTRN

co ISTRPD

cb IDSCT(N)

dB FORMAT(4H 4D ,3(1X,A6)/ 6E12.5/

SCATTERING MATRIX TYPE IDENTIFICATION FOR

HOLLERITH ABSOLUTE ISOTOPE LABFL =~ SAME FOR ALL
VERSTUNS OF THE SAaMp 1SOTUPE IN FILE (A6)
IDENTIFIER OF LIBRARY FROM WHICH BASIC DATA
CAME(E,G, ENDF/BY (A6)
ISOTNPE IDENTIFICATION (E,G, ENDF/8 MAT NO,) (A6)
GRAM ATOMIC WETGHT
TOTAL THERMAL ENERGY YIELD/FTSSION (W,SEC/FISS)
TOTAL THERMAL ENERGY YIELD/CAPTURE (W,SEC/CAPT)Y
ISOTOPE TEMPERATURE (DEGREES KELVIN)
AVERAGE EFFECTIVF POTENTIAL SCATTERING IN
RESUNANCE RANGE (BARNS/ATOM)
DENSTTY OF ISOTOPE IN MIXTURE IN WHICH ISOTOPE
CROSS SECTTIONS WERE GENERATED (A/BARN=CM)
ISOTNPE CLASSIFICATION
2=UNDEFINED
1=FISSILE
2=FERTILE
3=OTHER ACTINIDF
4=FISSINN PRODUCT
S=STRUCTURE

6=CO0LANT
7=CONTROL
ISOTNPE FISSTUN SPECTRUM FLAG
ICH]I,ER, 2, USE FILE=WIDE CH]
ICHIEB. 1, 1SO0TOPE CHI VECTOR
ICHILGT, 1, ISOTUPE CHI MATRIX

(NyF) CROSS SECTION FLAG
IF1S=0, NO F]ISSION DATA 1IN PRINCIPAL CROSS
SECTION RECORD
=1, FISSION DATA PRESENT IN PRINCIPAL
CROSS SECTION RECORD
(NyALPHA)Y CROSS SECTION FLAG
SAME OPTIONS AS IFIS
(N,P) CROSS SECTION FLAG
SAME OPTIONS AS IFIS
(N, 2N) CROSS SECTION FI AG
SAME OPTIONS AS IFIS
(N,D) CROSS SECTIUN FLAG
SAME OPTIONS AS IFJIS
(N, T) CROSS SECTION FLAG
SAME OPTIONS AS IFIS
NUMBER OF MOMENTS OF TOTAL CR0OSS SECTION PROVIDED
IN PRINCIPAL CRDOSS SECTIONS RECORD
NUMBER OF MOMENTS QOF TRANSPODRT CROSS SECTINDN
PROVIDED IN PRINCIPAL CROSS SECTIONS RECORD
NUMBER OF COORDINATE DIRECTIONS FOR WHICH
CNORDINATE DEPENDENT TRANSPORT CROSS SECTIONS
ARE GIVEN, IF ISTRPD=@, NO COORDINATE DEPENDENT
TRANSPORT CROSS SECTIONS ARE GIVEN,

SCATTERING BLOCK N, SIGNIFICANT ONLY IF

LORD(N) ,GT,@

IDSCT(NY=P2@ + NN, TOTAL SCATTERING, (SUM OF
ELASTIC, INELASTIC, AND N,2N SCATTERING
MATRIX TERMS),

=10% + NN, ELASTIC SCATTERING

=280 + NN, INELASTIC SCATTERING

2302 + NN, (N,2N) SCATTERING,====SEE
NOTE BFLOW====

L NE BN JNE BT DN B BN BN NN N DA DN BN BNE DT DR BN BNV B INE BEEBEE' B B BN B B B R BN B N |
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WHERE NN IS5 THE LEGENDRE FXPANSION InDEX OF THE -
FIRST MATRIX IN BLUCK N

LORDIN) NUMBER UF SCATTERING (QRDERS IN BLOCK N, 1F
LORD(N)=9, THIS BLOCK IS MOT PRESENT FOR THIS
1S0TCPE, IF N IS THE VALUF TAKEN FROM
IDSCT(NY, THEN THE MATRICES IN THIS BLOCK
HAVE LEGENDRE EXPANSION INDICES QOF MNN,NN+t,
NN42y oo s NNE#LORD(N) =)

JBAND (I, N) NUMBER 0OF GROUPS THAT SCATTER INTO GROUP J,
INCLUDING SELF=SCATTER, IN SCATTERING BLOCK N,
IF JBAND(J,MN)=@, NO SCATTER DATA IS PRESENT IN
BLOCK N

1JJ¢J,N) POSITION OF TIN«GROUP SCATTERING CRNOSS SECTION TN
SCATTERING DATA FDR GROUP J, SCATTERING BLOCK
N, COUMTFD FROM THE FIRST WORD QF GROUP J DATA,
JF JBAND(J,N),NE,@ THEN TJJC(J,NY MUST SATISFY
THE RELATION 1,LE TJJCJaN) 4 LE(JBAND(J,N)

NOTE= FOR N,2N SCATTER, THE MATRIX CONTAINS TERMS,
SCAT(J TO G), WHICH ARE EMISSSION (PRODUCTION)=
BASED, I,E,, ARE DEFINED SUCH THAT MACROSCOPIC
SCAT(J TO G) TIMES THE FLUX IN GROUP J GIVES
THE RATE OF EMISSION (PRODUCTION) OF NEUTRONS
INTO GROUP G,

$ 0 8 & 09 8 0 0 & 6 4 0 3 ROt ND YOS

L R T T e L T R L R R LT P Y

[ RIS R TR AU SRR S

CR
cL

PRINCIPAL CRNSS SECTIONS (SO RECORD)

C(STRPL(J,L),J=1,NGROUP),L=1,LTRN),

JC(STOTPLCJ, LY, =1, NGROUPY,L=1,LTOT), (SNGAM(J), =1, NGROUP),
2{8F1S(J),J=1,NGROUP), (SNUTOT(J), =1, NGROUPY,
3(CHISOCI) » Izt NGROUPY, CSNALF (J)»J=1,NGROUPY,
4ISNP(J),J=1,NGROUP)Y, (SN2N(J),J31,NGROUP),
S(SNDCJ) p J=1,NGROUR), (SNT(J), J=1,NGROUP)
6C((STRPD(J,T),J=1,NGROUP),I=1,ISTRPD)

(14LTRN4LTOT+IALF+INP+INN+IND+INT+ISTRPD+24IF IS+
ICHI*(2/7(ICHI4+1)))*NGROUP=NUMBER OF WORDS

FORMAT(4H SD , SE12,5/(6E12,5)) LENGTH OF LIST AS ABQVE

STRPL(J,L) PL WEIGHTED TRANSPDRY CR0OSS SECTION
THE FIRST ELEMENT (F ARRAY STRPL IS THE
CURRENT (P1) WEIGHTED TRANSPURT CROSS SECTION
THE LEGENDRE EXPANSTON COEFFICIENT FACTOR (2L+1)

1S NOT INCLUDED IN STRPL(J,L), -
STOTPL(J,L) PI. WEIGHTED TUTAL CROSS SECTION -
THE FIRST ELEMENT (QF ARRAY STOTPL IS THE -
FLUX (PA) WEIGHTED TOTAL CROSS SECTION -
THE LEGENDRE EXPANSION COEFFICIENT FACTOR (2L+1)-
IS NOT INCLUDED IN STOTPL(J,L), -
SNEAM(J) Ny GAMMA) -
SFISCJ) (NsF) (PRESENT IF IFIS,GT,d) -
SNUTOT () TOTAL NEUTRON YIELD/FISSION (PRESENT IF IFIS,GT,.@)=
CHISO(J) 1SATOPE CHI (PRESENT IF ICHI,FU,1) -
SNALF(J) (N, ALPHA) (PRESENT IF IALF,GT,3)
SNP(J) (NsP) (PRESENY IF INP,GT,0)
Snened) (N»2N) (PRESENT IF IN2N,GT7,8) =e==SEt
NOTE BELOWew==»
SND(J) (NsD) (PRESENT IF IND,GT,@)
SNT (D) (NyT) (PRESENT IF INT,GT,2)

STRPD(J, 1) COORDINATE DIRECTION ] TRANSPORT CROSS SECTION
(PRESENT IF ISTRPD,GT,)

NOTE = THE PRINCIPAL N,2N CROSS SECTION SNa2N(I)
15 DEFIMED AS THE N,2N REACTION CROSS SECTION,
I.E,, SUCH THAT MACROSCOPTC SN2N(J) TIMES THE
FLUX IN GROUP J GIVES THE RATE AT WHICH N, 2N
REACTIOUNS OCCUR IN GROUP J, THUS, FOR N, 2N

5 ¢ 8 € ¢ & 02 2N B 2}
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CN SCATTERING, SN2N(J) = ©,5%(SUM OF SCAT(J TO G) =

CN SUMMED OVER ALL G), -
C -
[ e e L R R R e R T L R L
o w o ot o m e e oo o o n e w S e e oo =S DT .S P En T os ST EwTE S DT E T T TS DS .ww N
CRrR ISNTOPE CHI DATA (6D RECORD) -
C -
cC PRESENT IF ICHI,GT,1 -
C -
cL ((CRTISO(K,J),K=1,ICHIY, J=1,NGROUP)Y, (1SUPEC(Y), I=1,NGROUR) -
o -
Cw NGROUP* (TCHI+1)=NUMBER OF WORDS -
C -
o) FORMAT(4H 6D SE12,5/(6E12,5)) CHIISO -
(of:] FORMAT(1216) IsuPEC -
c -
cD CHIISO(K,J) FRACTION OF NEUTRONS EMITTED INTO GROUP J AS A -
co RESULYT OF FISSION M ANY GROUP,USING SPECTRUM K =
co ISOPECCI) ISOPEC(I)=K IMPLIES THAT SPECTRUM K IS USED -
co T0 CALCULATF EMISSION SPECTRUM FROM FISSION -
co IN GROUP T -
c -
¢ -
C.-...-------------.------..------------.-.-.--—n---.-.------.--..----..
o o e o v o " . P B S W e I e S 4 > e e
CR SCATTERING SUB=BLOCK (70 RECNRD) b
C -
cCc PRESENT IF LORD(N),GT,? -
C -
Cl C(SCAT(K,L),K=1,KMAX),L=1,LO0RDN) -
C -
cc KMAX=SUM OVER J OF JBAND(J,N) WITHIN THE J=GROUP RANGE OF THIS -
cC SUB=BLOCK, IF M I3 THE INDEX OF THE SUB=RLOCK, THE J=GRQUP -
cc RANGE CONTAINED WITHIM THIS SUB=8BLOCK IS -
cC JL=(Meiyxf (NGROUP=1)/NSBLOK+1)+1 TQ JUSMINQINGROUP,JUP), -
cC WHERE JUP=MA((NGROUP=1)/NSBLOK +1), -
c -
cc LORDN=LORD(N) -
ccC N TS THE INDEX FOR THE LOOP OVER NSCMAX (SEE FILE STRUCTURE) -
Cc -
Cw KMAX*ORDN=NUMBER NF wORDS -
C -
(o} FORMATCAH 7D , SE12,57(6E12,%)) -
¢ -
€D SCAT(K,L) SCATTERING MATRIX OF SCATTERING ORDER L, FOR -
co REACTION TYPE JIDENTIFIED BY IDSCT(N) FOR THIS -
co BLOCK, JBAND(J,N) VALUES FOR SCATTERING INTO -
co GROUP J ARE STORED AT LOCATIONS K=SUM FROM i -
co TN (J=1) OF JRANDCJ,N)Y PLUS | T0D Ke1+JBAND(J,N), =
cH THE SUM [S ZERQ wWHEN J=1, J=TO=J SCATTER IS -
co THE IJJCJ,NY=TH ENTRY IN THE RANGE JBAND(J,N), =
co VALUES ARE STORED IN THE ORDER (J+JUP), -
CD (J+JUP 1)'.0.!(J’1) J (J-1)'OQOI(J JDN)I -
ch WHERE JUP=TJJ(J,N)Y=1{ AND JIDN=JBAND(J,N)=I1JJCJyN)»
o -
C---v---..--y-.—.-----.q----------.------.-------------------‘----.--Oq-
CEOQF
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2. GRUPXS - Group—Ordered, Isotopic, Multi- (c) The number of Py, weighted transport and
group Neutron Cross Sections total cross sections is now required to @

be MAXORD+1 for each isotope on the

-1 ti to GRUPXS-III
The changes to GRUPXS-IV relative to XS Principal Cross Sections (5D) Record.

are as follows: The word count algorithm is thus changed.

(a) The set fission spectrum, CHI(J), is (d) The Legendre expansion coefficient factor
always present in the File DATA (2D) (2L+1) is not included in the Py weighted
Record and the word count is thus transport and total cross sections on the
independent of the control word ICHIST. 5D record.

(b) The LTRN(I) and LTOT(I) vectors have been (e) The definition of Un,Zn(g) and On,zn(g+g')
removed from the Isotope Control (4D) have been made consistent with those on
Record and the word count is thus reduced the ISOTXS-1IV file.

to NISO#* (3*MULT+93)}+2*NSCMAX+7.

C*****i*i*t*i**k***kk****i*k*kt*iitkkkkﬁt****Ai**t*tttk*ktit*ittt*k*ik**

C REVISED 11/30/76 -
o -
CF GRUPXS=TV -
CE MICROSCOPIC GROUP NEUTRON CROSS SECTTONS -
C ' -
CN THIS FILE PROVIDES A BASIC BROAD GROUP -
CN LIBRARY, ORDERED BY GROUP -
c -
ctv*l***i**.*****ﬂ*i********fik*ﬁ***kﬁ*****ﬁ*k**ﬁk*ﬁﬂ*kﬁ*k**ﬁk*ﬁ*i*****‘**

[(eeeco=a g M g g T L T TR s

(o) FILE STRUCTURE -
CcsS -
(o) RECORD TYPE PRESENT IF -
s CEsTIEEEZISSTEISTEIRS=ITITSTZSSSS =zszzsszszss==s -
cs FILE JTOENTIFICATION ALWAYS -
S FTLE CONTROL ALWAYS -
€S FILE DATA ALLWAYS -
s SET CH] DATA TICHIST,GT,. 4 -
cs ISUTOPE CONTROL AND GROUP -
cs INDEPENDENT DATA ALWAYS -
s Axarakxkxxkiax (REPEAT OVER ALl ENERGY GROUPS) -
€S * PRINCIPAL CROSS SECTIONS ALWAYS -
(o] Kk hkhkkkkhkkk &k -
(o) xexkkkxkxkxkx (REPEAT OVER NISO ISQTQPES) NCHIN,GT, @ -
S * ISOTOPE CHI DATA ICHICI) ,GT,1 -
cS AE KK EXKKKN AN K -
cs xhxxkkkhkkkikk (REPEAT DVER ALL ENERGY GROUPS) -
€S * SCATTERING CONTROL ALWAYS -
cS k  kxxxikxxaxx (REPEAT TO NSCMAX SCATTERING BLOCKS) -
cS A x xxkkxxxx(REPEAT FROM { TO NSHBLOK) -
cs x  *x  x SCATTERING SUB=~BLOCK LORD(N) ,GT (9 -
(] ARk AARRARAKARK -
C -
c-.--.------..--'--.--’-_-.--.---.'--.-.-.---..---...------------,--.--.,--

[ e T Y R L L L Y R L R AL R L L AL L LAl Al L]
CR FILE IDENTIFICATIOM -
[ -
Cl HNAME, CHUSE(T),1=1,2),IVERS -
€ -
Cw 143xMUL T=NUMBER OF wORDS -
c -
co HNAME HOLLERITH FILE NAME = GRUPXS = (Ab) -
co HUSECI) HOLLERITH USER IDENTTIFICATION (A6) -
ch IVERS FILE VERSION NUMBER -
co MULTY DOUBLE PRECISION PARAMETER -
co 1= A6 WORD IS SINGLE WORD -
co 2= A6 WORD 1S DOUBLE PRECISIDN WORD - @
C -
[ e e R I L R T e S L R L R A P L L L)
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o USSR

CR FILE CONTROL (10 RECORD) -
C -
GL NGROUP,NISO, MAXUP, MAXDN, MAXORD, ICHIST,NPSCS,NSTRPD,NCHIN,NICHI, =
CL NSCMAX, NSHLOK, NKG, NRH -
C -
Cw 14 = HNUMBER 0OF WORDS -
C -
cD NGROLIP NUMBER OF ENERGY GROUPS IN SET -
co NISQ NUMBER QF ISOTOPES IN SET -
co MAXyUP MAXIMUM NUMBER OF UPSCATTER GROUPS -
) MAXDN MAXIMUM NUMBER (F DUWNSCATTER GROUPS -
co MAX(ORD MAXIMUM SCATTERING QRDER (MAXIMUM ValLUF OF -
co LEGENDRE EXPANSTUN INDEX USED IN FILE) -
co 1CHIST SET FISSIOUN SPECTKUM FLAG -
D t= SET FISSION SPECTRUM VECTOR ‘ -
co «6T,1s NUMBER OF SPECTRA FOR RANGES IN INCIDENT=
(o)) ENERGY UEPENDENT CHI -
co NPSCS LENGTH OF THE PRINCIPAL CKROSS SECTIOM RECQRUS -
[4)] NSTRP]D NUMBFR OF COOKDINATE DTRECTIONS FOR WHICH TRANSPORT=
co CRDOSS SECTIGNS ARE GIVEN, LLE,3 -
co NCHIN NUMBER OF ISOTOPES FOR WHICH THERE ARE INCIDENT -
o ENERGY DEPENDENT CHI DATA -
co NICHT NUMBER OF INCIDENT EMNERGY SPECTRA FOR ISNDTOPE CHI =
(V] DATA (MAXIMUM) -
co NSCHAX MAXIMUM NUMBER 0OF RLOCKS OF SCATTERING DATA -
co FOR EACH GROUP SCATTERED INTO = CAN BE THE -
cH NUMBER 0OF TYPES OF SCATTERING FUR WHICH THERF =
co ARE DATA, -
co NSBL 0K BLOCKING CONTROL FOR SCATIER MATRICES, THE -
co SCATTERING DATA AREF BLOCKED INTO NSBLOK -
cD RECURDS PER SCATTERING BLOCK, -
ch NRG RESERVED -
(of¥} NRH RESERVED -
c -
C----..--.-------.-..--.-.----—-------_----‘.---“.-----------—--.----‘-
C---.---------..‘.-.-"--....‘.-‘-----...---.--.--."-‘---------.------.
CR FILE DATA (20 RECORD) -
C -
cL (HSETID(T), I=1,12), (HISONM(I),I=1,NISO), -
CL ( CHI(J),Jd=},NGROUP), (VEL(J),Jd=),NGROUP), -
CL (EMAX(J),d= |, NGROUP), EM]IN -
C -
Cw IxaNGROUP+MULTXINISN+12)+1SNUMBER OF WORDS -
c -
co HSETID(IY HOLLERITH IDENTIFICATION OF SET (A6) -
o HISONM(I)Y HOLLERITH ISDTOPF LABEL FOR ISOTOPE I (A6) -
co CHTIC(J) SET FISSION SPECTRUM -
o)) VEL(J) MEAN NEUTRON VELOCITY IN GROUP J (CM/SEC) -
co EMAX(J) MAXIMUM ENERGY BOUND OF GROUP J (EV) -
co EMIN MINIMUM ENERGY BOUND OF SET (EV) -
C -
C----------s-?----------v-------?----v-----v---vvu---ﬁ------q---------—-
C---.--.--------.---.--------;-—-------i---!-q-p—---------.-p--——.----—o
CR SET CHI DATA (30 RECORD) -
C b : . -
cC PRESENT JF  ICHIST,GT .1 -
C -
CL ((CHII(K,J), Kz, ICHIST) ; J=1,NGROUP)Y, (1ISSPEC(I),1=21,NGROUP) -
C . ‘ AN -
Cw NGROUPx (ICHIST+1)=NUMBER OF WORDS "
€ \ . -
ch CRII(K, ) FRACTION QF NEUTRONS EMITTED IN GROUP J AS A -
cD RESULY OF FISSION IN ANY GROUP USING SPECTRUM K =
co 18SPEC(]) ISSPEC(]IY=K IMPLIES THAT SPECTRUM K IS USED TO -
()] CALCULATE EMISSTOMN SPECTRUM FROM FISSION IN -
co GROUP I L]

Cp-.-.----3----.----.-.q-.---..-.----‘.----Q.h-.-....---.-0----‘-.-----
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ISOTDPE CONTROL AND GROUP INDEPENDENT DATA (40 RECORD)

CR
C

cL
cL
cL
cL
cL
CL
C
Cw

(HABSID(T),I=21,NIS0), (HIPENT(I),151,NIS0O), (HMAT(I)=1,NISO),
(AMASS (1), T=1,NISO),
(EFISSC(IV,T=1,NIS0), CECAPT(I), I=1,NISUY, (XN(T),I=1,NISO),
(TEMP(T),1=1,NTS0), (SIGPOTCI), 121,NIS0), CADENSCI), T21,NISUY,
(KRR (1), T=1,NIS0), (IDSCT(N), NE1,NSCMAX) ) (LORD(N), N=1,NSLMAX),
CICHT(T), 1=, NTS0), IALF, INP, IN2N, IND, INT, IX, 1Y

NISO* (3AMULT+9)424NSCHAX+T7=NUMBER OF wORDS

HABSTOD(I)
HIDENT
HMAT ()
AMASS(T)
EFIss(I)
ECAPT(T)
XN(I)
TEMP (L)
SIGPOTL]D)
ADFNS(T)

KBR(T)

IGSCT(N)

LORD(N)

1cHICI)

1atF

INP
IN2N
IND
INT

1x

MOLLERTTH ABOSLUTE ISOTOPE LABEL (A6)
IDENTIFIER, USUALLY ENDF NUMBER (A6)
MATERIAL REFERENCE FOR IDENTIFICATION (A6)
GRAM ATOMIC WETGHT
TOTAL THERMAL ENERGY YTELD/FISSION (W,SEC/FISS)
THERMAL FNERGY YTELD PER CAPTURE (W,SEC/CAP)
RESERVED
ISOTOPE TEMPERATURE (DEGREES KELVIN)
AVERAGE EFFECTIVE POTENTIAL SCATTERING IN
RESONANCE RANGE (BARNS/ATOM)
DENSTTY OF SOTOPE IN MIXTURE IN WHICH 1SOTUPE
CROSS SECTTONS WERE GENERATED (A/BARN/CC)
1SOTOPE CLASSIFICATION
A=UNDEF INED
{=FISSILE
2=FERTILE
35O0THER ACTINIDE
4=FISSION PRODUCT
535 TRUCTURE
6=COOLANT
7=CONTROL
SCATTERING MATRIX TYPE IDENTIFICATION FOR
SCATTERING BLOCK ~, SIGNIFICANT ONLY TF
LORD(N) ,GT, 4
TOSCT(N)=@AB+ NN, TOTAL SCATTERING(SUM UF
ELASTIC, INELASTIC, AND N, 2N SCATTEKING)
=1P0 + NN, ELASTIC SCATTERING
z208 + NN, INELASTIC SCATTERING
=390 ¢+ NN, (N,2N) SCATTERING,===-~SEE
NOTE BELOWe===
WHERE NN IS EXPANSTON ORDER OF BLOCK N DATA,
DATA ORDERED BY INCREASING EXPANSION ORDER
FOR EACH UF THE TYPES IN THE ABOVE ORDER
NUMBER OF SCATTERING ORDERS IN BLOCK N, IF
LORD(N)=d, THIS HLOCK IS NOT PRESENT FOR THIS
ISOTOPE BLOCK, IF NN IS THE VALUE TAKEN FROM
INSCT(N}, THEN THE MATRICES IN THIS BLUCK
HAVE LEGENDRE EXPANSION INDICES OF NN NNti,
reser LORD(N)
ISOTDPE FISSTION SPECTRUM FLAG
A= USE SET CHI
t= ISOTOPE CHI VECTOR

N EEEIEENEEEIEN I I e e I T I T T R S R I R NN BN I BN BN BN N B N DN B DN TN B BN B R BN BN R

«GT, 1+ NUMRER OF SPECTRA FOR RANGES IN INCIDENT=

ENERGY DEPENDENT CHI
(N, ALPHA)Y CROSS SECTION FLAG
TALF=1, (N,ALPHA) DATA IN THE FILE
TALF=0, NO (N,ALPHA) DATA IN THE FILE
(N,P) CROSS SECTION FLAG
SAME OPTIONS AS FOR IALF
(N,2N) CROSS SECTION FLAG
SAME OPTIONS AS FOR IALF
(N,D) CROSS SECTIUN FAG
SAME OPTIONS AS FQR IALF
(N,T) CROSS SECTION FLAG
SAME OPTIONS AS FOR IALF
RESERVED
RESERVED

4 8 4 3 98 0 ¥ % 0T 0 6



CN NOTE= FOR M, 2N SCATTER, THE MATRIX CONTAINS TERHMS,

CN SS(G T0 J), WHICH ARE EMISSION (PRODUCTION)= -
CN BASED, I,E,, ARE DEFINED SUCH THAT MACROSCOPIC =
CN SS(G TO J) TIMES THE FLUX IN GROUP 6 GIVES THF =
CN RATE OF EMISSION (PRUDUCTIUN) OF NEUTRONS IN -
o] GRUUP J, -
. -
C---v----—---.-c------------.------—-----------------—------------------
[ oa o o e o = T e = T T % e A S ™ R e O
CR PRINCIPAL CRN3S SECTTONS (5D RELORD) -
¢ -
CL ((STRPL(T,L),I=1,NISO),L=1,MAXT), -
cL C(STOTPLCT, LY, T2, NISOY, L=, MAXT), (SNGAM(LY,I21,NISOY, -
CL (SFISCI),l=1,NTIS0),(SNUTOTC(IY,I=1,NISQ), -
CL (CHISOCIY, I=9,MNISUY, (SNALF (LY, I=t,NISO), -
ti (SNP{I),T=1,NISD), (SNEN(1),I=1,NISO), -
CL (SNDCIY,I=1,NISO), (SNT(1),1=1,NISO), -
CL ((STRPD(T,),I=1,NI50),J=1,NSTRPN) -
o -
Cw MPSCSSNISUX (PAMAXT+U4+IALF+INP+INANSIND+ INT+NSTRPD) =NUUMBER -
Cw OF wNRDS -
C -
ro SIRPLCI L) PL WEIGHTED TRANSPORY CROSS SECTIOMS -
coH THE LEGENDRE EXPANSTON CUEFFICIENT FACTOR (2L+1)=
ch IS NOT INCLUDED IN STRPL(T,L), -
cD STOTPLCI,LY PL WEIGHTED TOTAL CROSS SECTIONS -
co THE LEGENDRE FXPANSTON CUFFFICIENT FACTOR (2L+1)-
o) 1S NQT INCLUDED IN STOTPLCI,L), -
cD SNGAM(T) (NyGAMMA) CROSS SECTIOM -
co SFISCI) (N, FTISSION) CROSS SECTION -
co SNUTOT (I TOTAL NEUTRON YIELN/FISSION -
CD CHISN(T) TSOTOPE CHI VECTOR -
co SNALF(T) (N, ALPHA) (PRESENT IF IALF,GT,®) -
co SNP(T) (N,P)Y (PRESENT TIF INP,GT,9) -
co SNenN(1) (N, 2M) (PRESENT IF INENGGT,9) ===eSEF =
cD NOTE BELOWew== -
co SND(T) (Ng D) (PRESENT TIF IND,GT,0) -
co SNT(T) (N, T) (PRESENT IF INT ,GT,d) -
cD STRPD(I,J) COORDINATE DTRECTION J VEPENDENT TRANSP{URT CRQSS -
co SECTION( PRESENT IF NSTRPD,GT,®) -
con MAXT MAXQORD+{ -
C -
CN NOTE = THE PRINCIPAL N,2N CROSS SECTION SN2N FOR -
CN A GIVEN GROUP IS THE M,2N REACTION CROSS SECTIONe-
CN FOR THAT GROUP, [.,f,, SUCH THAT MACROSCOPIC -
CN SN2N FOR A GIVEN GROUP TIMES THE GROUP FLUX -
CN GIVES THE RATE AT wHICH N,2N REACTIONS 0OCCUR -
CN IN THAT GROUP, -
c -
C---.---------....--.-..--.---------.--.-----.--—..--..--------------..-
CR ISNTOPE CHI DATA (60 RECORD)

¢

cC PRESENT IF NCHIN,GT,2 AND ICHI(I),GT,1

c

(o ((CHIST(K,J),K=1,JCHIL,J=1,NGROUP), (ISOPEC(I),I=1,NGROUP)
c

CW NGROUP*(TCHIT + 1)=NUMBER NF wWORDS

c

co ICHLI sICHI(I)

co CHIST(K, ) FRACTION QF NEUTRONS EMITTED IN GROUP J AS A RESULTe
co OF FISSION IN ANY GROUP USING SPECTRUM K -
co 1SOPEC(I) ISOPEC(I)=K IMPLIES THAT SPECTRUM K I8 USED TO -
co CALCULATE EMISSTON SPECTRUM FROM FISSION 1IN -
co GROUP 1 -
C -

[ R R L R L Ll R L R R A R Y L R P T 1 T R e
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3.

BRKOXS - Bondarenko (Russian Format) Self-

C---------..-----..----..-----.---------.----------------..------c------

CR ) SCATTERING CONTROL (70 RECORD)

C -
cL ((JBAND(T,N),I=1,NISO), N2, NSCMAX) -
cL ((IJJ(I,N);IE-l'NISO)I N=1'NSCMAX) -
C -
Cw 2xNISOxNSCHMAX=NUMBER OF WORDS -
C ] -
co JBAND(T,N) NUMBER OF GROUPS THAY SCATTER INTO THE GROUP, -
co INCLUDING SELF SCATTER, FUR ISOTOPE I, BLOCK N =
co 1F JBAND=z@, NO SCATTER DATA IS PRESENT IN THAT =
co BLOCK, » -
co TJJ(T,N) POSITION UF IN=GROUP SCATTERING CROSS SECTION TN -
co SCATTERING DATA FOR ISOTONPE 1, SCATTERING BLOCK=
tD N,COUNTED FROM THE FIRST wORD OF ISOTUPE I DATA-
co 1F JRAMD(I,N) NE,p THEN TJJ(T,N) MUST SATISFY =
co THE RELATION 1,LE,1JJ,LE,JRAND, -
; ceceemm————-
[(eecmecscsmucsateanrsererereseereneuncss s e e e ercnw

R T e R R L R R AL ALl LAl d el il b Al
CR SCATTERING SUB=BLOCK (RD RECORD) -
C -
ceC PRESENT IF LORD(N),GT,? -
C -
cL ((SCAT(K,L),K=1,KMAX),L:j,LUPDN) -
C . -
cC KMAX=SUM OVER .T OF JBAND(I,NY WITHIN THE 1=ISOTOPE RANGE OF THIS -
cc SUB=BLOCK, IF M IS THE INDEX NF THE SUB=BLOCK, THE I=ISOQTOPE =
cC RANGE CONTAINED ATITHIN THIS SUB-BLOCK IS -
cC IL={M=fIx((NISO=1)/NSBLOK + 1)+1 TO IU=MINBINTSO,TUP), -
rC WHERE 1UP=mMx({NTS0=1)/NSBLOUK + 1), ©

C

cC LORDN = LORD(N) . )
(e N Is THE INDEX FOR THE LOOP OVER NSCMAX (SEE FILE STRUCTUKRE)
c

CwW KMAX«LORDN=NUMBER OF WORDS

c

co SCAT(K,L) SCATTERING MATRIX OF SCATTERTING ORDER L, FOR

co REACTION TYPE INENTIFIED By 1DSCTIN)Y FOR THIS
co BLOCK, JBAND(I) VALUES FOR SCATTERING INTO
co GROUP J ARE STURED AT LOCATIONS KzSUM FROM 1
cD TO (1=1) OF JBAND(I) PLUS | TO Kei+JBAND(I),
ch THE SUM ]S ZERO WHEN I=1, Je=TO=J SCATTER IS
co THE IJJCI)=TH ENTRY IN THE RANGE JBAND(I),

co VALUES ARE STORED IN THE ORDER (J+JUP),

co (J+JUP=1) s eap (Jt1)pdp (I=1)psees (J=JDN),

co WHERE JUP=1JJ(I)=1 AND JDN=JBAND(I)=IJJ(I)

EN BLOCKING OVER ISOTQPES FOR EACH QORDER IS

CN NECESSARY IF THE DATA IS 70 BE PROCESSED ONCE
CN SEQUENTJIALLY AND THE MACROSCOPIC DATA STORED
CN ONE ORDER AT A TIME, TN THIS EVENT, EITHER
Cn VALUES OF LORD(N) MUST BE LIMITED TO § OR

CN NSBLOK BE 1,

C
C.-..-..-.----‘-.----.----.-..------—-..----.---.-.-------.--.----_--.--
CEOF

shielding Data

BRKOXS-IV represents an extension-of-capability

types were required).

relative to BRKOXS-III. Two new words have been

added to the File Control (1D) Record:

20
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(b) IBLK - a block-option flag for self-shieldj-
factors to permit (IBLK=1) blocking the se@

shielding factors by reaction-type.

(a) NREACT - the number of reaction-types for
which self-shielding factors are given.
(In Version III, 5, and only 5, reaction-~



-

Note that Version III is now a subset of Version
IV, i.e., a Version III file is the same as a Version
IV with NREACT=5, IBLK=0.

The blocking capability can alter the structure

of the Self-Shielding Factors (3D) Record as

indicated. Please note that the use of the four-
dimensional array FFACT (N,K,J,M) is not intended
to imply the actual programming of such arrays, but

instead, is used to illustrate the file structure.

Ct*tik***i*****l*t*kﬁ*tk***k**tkti*tltk*itt*iAktﬁ*ﬁkklt**tk*ik*kktk**klt

E REVISED 11/3%/76 -
CF BRKOY¥S=1V -
[ BONDARENKD SELF-SHIELDING TABLES -
C -
N THIS FILE PROVIDES DATA NECESSARY FQR -
CN BONDARENKO TREATMENT IN ADDITION TD -
CN THOSE DAYA IN FILE ISOTXS -
N FORMATS GIVEN ARE FOR FILE EXCHANGE PURPOSES -
CN aNLY, -
C -
C****************i*ﬁ**************ﬁ*****ﬁt***ﬁkiﬁﬁ*ﬁﬁ****ﬁ*****ﬁ********

C-.---—--.----..-----—-----------—--.-v-------—-----------------.----—--

cs FILE STRUCTURE -
Cs -
(o} RECORD TYPE PRESENT TIF -
€S ST ECICITEIESSTITISEIISSTEzsEsTs TE==3zssxssessIes -
€s FILE TDENTIFICATION ALWAYS -
£s FILE CONTROL ALWAYS -
cs FILE DATa ALWAYS -
s Atxkxxxrkxkxx (REPEAT FROM | T0 MISUOSH) -
C$ * SELF=SHIELDING FACTORS ALWAYS -
cs * CROSS SECTINNS ALWAYS -
CS AKtkhk gtk hkkhk ARk -
cSs -
o -
c-"..-'--'-“-'-'.--'-'..°-'.-'-‘--'-".-."-"-""""“"""---"°‘

(e mermc et e cace s s e rrtccrccocac e rca e rc e e ce v e e ra e

CR FILE IDENTIFICATIOQON -
c
cL HNAME, (HUSE(T),1=3,2), IVERS -
v
CwW 143*MULT=NUMBER OF WORDS -
c -
c8 FORMATC(IIH @V BRKOXS ,1Hx,2A6, 1Hx,T6) -
C -
co HNAME HOLLERITH FILE NAME « BRKOXS = (A6) -
co HUSLE HOLLERITH USER IDPENTIFICATION (A6) -
co 1VERS FILE VERSION NUMBER -
co MULT DOUBLE PRECISION PARAMETER -
co f= A6 WORD IS SINGLE WORD -
gD 2= A6 WORD IS DOUBLE PRECISION WORD -
-

C’-o--.------..---.----q--------.-----.--..------.---.----.-q---...---.

21




22

o T R Ty T i gy Sy L LSS SRS

CR FILE CONTROL (1D RECORD)

C -
cL NGROUP, NISOSH, NSTGPT,NTEMPT, NRFACT, IRLK -
C -
o 6 = NUMBER OF WORDS -
C -
o] FURMATC(UH 1D ,6186) -
c -
ch NGROUP NUMBER OF ENERGY GROUPS IN SETY -
o NISQOSH NUMBER OF ISOTOPES WITH SELF=SHIELDING FACTORS -
o) NSTGPT TOTAL NUMBER OF VALUFS (F VARIABLE X (SEE FILE DATA=
ro RECORD) wHICH ARE GIVEN, NSIGPT IS ERUAL 1O -
ch THE SUM FROM { TQ NISOSH OF NTARP(I) -
co NTEMPT TOTAL NUMBER OF VALUFS (OF VARIABLE TB (SEE FILFE -
co DATA RECORD) WHICH ARE GIVEM, NTEMPT IS Egilal =
(o) TN THE SUM FROM | TO NIS0SH OF NTABT(I) -
o NREACT NUMBFR DF REACTION=TYPES FOR wHICH SFLF«SHTELDING =
co FACTORS ARE GIVEN (IN PREVIOUS VERSIONS OF THIS =
(of) FTLE NREACT HAS BEEM IMPLICITLY SET 10 5), -
(o)) IBLK BLOCKING OPTTON FLAG FDOR SELF=SHIELDING FACTORS, -
co IBLK=?, FACTORS NOT BLOCKED BY REACTIDN=TYPF, -
ro IBLK=1, FACTORS ARE BLOCKED BY REACTION=TYPE, -
C -
[ e e e R T T R e L L L L L L L L L L T R PPy e ey Y
[ e e X T R e R N L L T T R R L ¥ T pepap g
CR FILE DATA (20 RECORD)

c

cL (HISONM(T), I=1,NISOSH) , (X(K),Kk=1,NSIGPT), (TB(K),K=1,NTEMPTY,

CL TCEMAX () pJd= ]y NGROUPY pEMIMN, (IBFL(T),I1=1,NISOSH),
L 2LJIBFHT) ;1= ,NTSOSH) , (NTABP(1),1=1,NISNSH), (NTABT(I),I=1,NISOSH)

c

Cw (U4MULT)ANISOSHeNSTIGPT+NTEMPT+NGROIIP+ 1 =NUMRER OF WORDS
C

e FORMAT (4N 20 ,9(1X,46)/ HISONM

c8 1CI2(1X,46)))

(o1} FURMAT( 6E12.5) XpTBpEMAX, EMIN

[ FORMAT(1216)

o HISONM(I)

co X(K)

co TE(K)

o) EMAX(J)
cD EMIN

o)) JBFL(I)
co JBFH(IY
co NTABP(I)

co NTABT(I)

WOLLERITH ISOTOPE LABEL FUR TSOTOPE 1 (Aé), THESE

JBFL,JJBFH,NTABP,NTART

LABELS MUST BE A SURSET OF THOSE IN FILE 1S0TXS
0R GRUPXS, IN THE CORRESPONDING ARRAY,

ARRAY OF LN(SIGPR2)/LN(18) VALUES FOR ALL ISQTOPES,
WHERE STIGP@ 1S THF TQTAL CROSS SECTION NF THE
QTHER ISOTOPES IN THE MIXTURE IN BARNS PER ATOM
OF THIS IS0OTOPE, FNR ISUTQPE I, THE NTABP(I)
VALUES OF X FOR WHICH SELF=-SHIELDING FACTORS
ARE GIVEN ARE STORED STARTING AT LOCATION L=f+
SUM FROM 1 10O J=1} OF NTABP(K),

ARRAY OF TEMPERATURES (DEGREES C) FOR ALL ISOTOPES,
FOR ISOTOPE I, THE NTBT(I) VALUES OF TB FOR
WHICH SELF=SHIELDING FACTORS ARE GIVEN ARE
STORED AT (NCATTON L=1+SUM FROM } TN I=y OF
NTABT(K),

MAXIMUM ENERGY BOUND OF GROUP J (EV)

MINIMUM ENERGY BOUND OF SET (EV)

LOWEST NUMBERED OR HIGHEST ENERGY GROUP FOR WHICH
SELF=SHIELLDING FACTORS ARE GIVEN

HIGHEST NUMBERED OR LQOWEST ENERGY GROUP FOR WHICH

SELF=SHIELDING FACTORS ARE GIVEN

NUMBER (OF SIGP@ VALUES FOR WHICH SELF=SHIELDING
FACTQRS ARE GIVEN FOR ISOTQPE 1,

NUMBER OF TEMPERATURE VALUES FOR WHICH SELF=
SHIELDING FACTORS ARE GIVEN FOR JISOTOPE I,

(o L R R L L L L T L L LT T T Dy A iy S e iy So O,
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SELF=SHIELDING FACTORS (30 RECORD)

CR
C

CL
CL
C

cC
cc
cc
cC
cC
c

Cw
C

ce
c

ce
cc

[ L b T Vg g g

c--.---.-----‘------------.-------.---.---.-.---p----p-.--.-.-.--.-----

CR
C

cl
L
C
Cw
C
€3

(CC(FFACT(N, Ky JpM) N2, NBINT) K2t ,NETEM),J=JBFLL,)JBFHI),MaM[, MU)

wevem= SEE DESCRIPTION BELOW ==ewe=

NBTNTENTABP (1)
NBTEM=NTABT(T)
JBFLI=JBFL(T)
JEFHT=JBFH(T)

FOR ML,

MU SFE STRUCTURE BELOW

NBINTANBYEMa (JBFHI=JBFLI+1)x(MU=ML+y) = NUMBER OF WORDS

FORMATC(UH 3D , SEI2,5/(6E12,9))

DO {1 L=t,NBLOK
READ(NY *LIST AS ARQVEs

TF IRLK=@, NBLOK=1, MLsi, MUSNREACT
TF IBLK=1, NBLOK=NREACT, ML=My=L, WHERE L IS THE BLOCK

INDEX,

FEACT (N, K, J,M) SELF=SHIELDING FACTOR EVALUATED AT X{N) AND

TB(K) FOR ENERGY GROUP J, THE M INDEX IS
A DUMMY INDEX TO DENDTE THE REACTION=TYPF,

THE FIRST FIVE REACTIUN=TYPES ARE, IN

ORDER, TOTAL, CAPTURE, FISSION, TRANSPORT,

AnD ELASTIC,

NMOTE THAT IF IBLK=1, EACH REACTION=TYPE WILL CONSTITUTF

A SEPARATE DATA BLOCK,

CRNOSS SECTIONS (4D RECORD)

(XSPND(J),Jd=1,NGROUP)» (XSIN(J),J=1,NGROUP), (XSE(J),J=1,NGRCOUPY,
1 (XSMU(J),J=1,NGRAOUP )}, (XSED(J),J=1,NGROUPI, (XSXT(J),J=1,NGROUP)

6xNGROUP=NUMBER OF wWORDS

FORMAT(4H 4D , SE12,5/(6E12,9))

XSPO(J)
XSIN
XSE(J)
XSMUJ)
XSED(J)
X8X1(Jd)

POTENTIAL SCATTERING CROUSS SECTION (BARNS)
INELASTIC CRNSS SECTIQON (BARNS)

ELASTIC CROSS SECTION (BARNS)

AVERAGE COSINE OF ELASTIC SCATTERING ANGLE
ELASTIC DOWN=SCATTERING TO ADJACENT GROUP
AVERAGE FLASTIC SCATTERING LETHARGY INCREMENT

| IO S BN BN R BN BN BN DN DN R RN B N NN NN D B |

t 4 0 0 ¢ 0 08 2

I &80 &2 0 8 0 0 0 0 8 0 0 2 8 2

[ o o o . T W S P e D S e

CEOF

4. DLAYXS - Delayed Neutron Processor Data

DLAYXS-IV is unchanged from DLAYXS-TII,
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C*ﬁ**k*t**********tk**tt**ik**iki*t*ttkkkt**iAi*itlitk*ﬁi*tt****t***tk*i

o REVISED t1/30/76 -
CF DLAYXS=]V -
Ck MICROSCOPIC GROUP DELAYED NEUTRON PRECURSOR DATA -
C -
CN THIS FILE PROVIDES PRECURSOR YIELDS, -
CN EMISSION SPECTRA, AnD DECAY CONSTANTS -
(o) NRDERED BY ISUTOPE, ISOTOPES ARF IDENTIFIED -
i RY ABSOLUTE ISOTNPE LABELS FOR RELATION TQ -
CN ISDTOPES IN EITHER FILE TISQTXS OR GRUPXS, -
CN FORMATS GIVEN ARE FOR FILE EXCHANGE PURPOSFS -
CN nnNLY. -
C -
Ckt**k*&*k***t*t*ttt*tk*k**iiﬁkttk*tt*itt*kktiii***kktkk*t*kik****ktkt*t

R e T e g g

s FILE STRULTURE -
€S -
€S RECORD TYPE PRESENT IF -
CS SISz SECERTRIEITITITCITST=SSEInsSzzazes s«zTSIfSsZs==s==x=cSs= -
CS FILE JIDENTIFICATION ALWAYS -
€S FILE CUNTROL ALANAYS -
s FILE DATA, DECAY CONSTANIS, AND -
rs EMISSINN SPECTRA ALWAYS -
s KxxkAkkkkkKkAk& (REPFAT TQ NISOD) -
r£s x DELAYED NEUTRON PRECURSOR -
s x : YIELD DATA ALWAYS -
(o} Kk KK k& Ak K AR AR -
C -
(o m e am s o w e rn e e m e m - =~ - - - cemcmcenunne

(oM e e e merua s e e e w o e~ s m . oo wn e e . —. - - - - o

CR FILE IDENTIFTCATIUN -
C -
L HNAME , (HUSE(T),I=24,2),IVERS -
c -
Cw 1+3«MULT=NUMBER OF WORDS -
C -
9-} FORMATCIIH @4V DLAYXS ,1Hx,246,1H*,16) -
C -
co HNAME HOLLERTITH FILE NAME « DLAYXS = -
co HUSE(T) HOLLERTITH USER IDENTIFICATION (A6) -
co 1IVERS FILE VERSION NUMBER -
co MULT DOUBLE PRECISION PARAMETER -
(o] 1= A6 WORD IS SINGLE wORD -
co 2= A6 WORD 1S DOUBLE PRECISION WORD -
C -

C.-------_-----.--.----.--------.-.----...-.-.--.-.---.--.------.-n---.q

C"""'--‘-"'"‘-""-"‘"""'-"""-""""""“"""""""-'

CR FILE CONTROL (1D RECOKD) .
C -
cL NGROUP, NISQOD, NFAM, TDUM -
C -
CA GzNUMBER OF WORDS -
C -
o] FORMAT(4H 1D ,416) -
C -
co NGROUP NUMBER OF NEUTRON ENERGY GROUPS IN SET -
co NISOD NUMBER OF ISOTOPES IN DELAYED NEUTRON SEY -
co NF A M NUMBER OF DELAYED NEUTRON FAMILIES IN SET -
ch 1DUM DUMMY TO MAKE UP FDUR WORD RECORD, -
C -
C---..----—---c--.-----------------------.-----q-.---.-------.----..---q



-

5.
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CR FILE DatA, DFCAY CONSTANTS, AND EMISSION SPECTRA

8 1C1A(1X,A6)))

C (2D RECORD) -
c -
CL (HABSID(T),1=1,NISOD), (FLAM(N) ,N=1,NFAM), ((CHID(J,N),J=1,NGROUP),=
cL Nz 1, NFAM), (EMAX(J),J=1,NGROUP) ,EMIN, (NKFAM(I), T21,NIS0D), -
CL (LOCACI), 1=, NISODY -
C -
Cw (24MULTIANISODH (NGRQOQUP+1)I*(NFAM+ 1) =NUMRER OF WORDS -
C -
o) FORMAT(4H 2D ,9(1X,A6)/ HABSID -
s FORMAT( 6HE12,5) FLAM,CHID,EMAX,EMIN -
c8 FOURMAT(1216) NKEAM,LOCA -
C -
co HABSTD (I HOLLEFRITH ABSOLUTE 1SQTUPE LABEL FOR ISOTOPE I (4A6)=
cD FLAMON) DELAYED NEUTRON PRECURSOR DECAY CONSTANT -
chd FNR FAMILY N

cb CHIDCJI, N FRACTION OF DELAYED NEUTRONS EMITTED INTD NEUTRON

co ENERGY GROUP J FROM PRECURSOR FAMTILY N

co EmaxtJd)d MAXTMyM ENERGY BOUND 0OF GROUP J (EV)

cL EMIN MINIMUM ENERGY BOUMD OF SET (EV) -
co NKFAM(T) NUMBER OF FAMTLIES TO WHICH FISSION IN ISOTOPF 1 -
co CONTRIBUTES DELAYED NEUTRON PRECURSORS -
co LocacId NUMBER OF RECORDS TU BF SKIPPED TO READ DATA FOR -
co 1SOTOPE I, LOCA(t)=0 -
c -
C----.-----.-—---..---o-..--—--.---------..--.w------.—--.-----.--------
c-----------------.-------——---.----------.-.--—--.--—-.----------.-c--.
CR DELAYED NEUTRON PRECURSOR YIELD DATA (30 RECORD) -
c -
cL (SNUDEL(J,K),J=1,NGROUP) ,K=§,NKFAMT), (NUMFAM(K),K=1,NKFAM]) -
c -
cc NKFAMI=NKFAM(]) -
C -
Cw (NGROUP+1) 2 NKFAMT=NUMBER OF WQRDS -
C -

[of =} FORMAT(4H 3D ,
cH FORMAT(1216)

c

co SNUDEL(J,K)

Se1e,5/7(6E12,5)) SNYDEL
NUIMFAM

NUMBER OF DELAYED NEUTRON PRECUSORS PRNODUCED IN

cod FAMILY NUMBER NUMFAM(K) PER FISS]ION [N -
co GROUP J -
co NUMFAMEK) FAMILY NUMBER DF THE KeTH YIELD VECTIOR IN -
co ARRAY SNUDEL (J,K) -
C -
[ L Uy
CEOF

ISOGXS - Nuclide (isotope)-Ordered, Multi-

group Gamma Cross Sections

ISOGXS~-IV is unchanged from ISOGXS-III except

for clarification of the size of the last block of

neutron production cross-section data (6D record),
gamma production cross sections (8D record), and

gamma scattering cross sections (10D record).

C***iﬁ*tﬁ***-****i*ktﬂ********k*l'ikt**tﬁﬁiktk‘**ﬁi.*t*ikt*k*ttt*t*tkﬂk*k**i

REVISED 11/30/76

c
C
CF
CE
c

CN
N
Cn
CN
c

ISOGXSeIV

MICROSCOPIC GROUP GAMMA CROSS SECTIONS

L IBRARY,

ORDERED BY ISOTOPE

FORMATS GIVEN ARF FOR FILE EXCHANGFE PURPOSES

ONLY,

THIS FILE PROVIDES A BASIC BROAD GROUP -
1

CA R AR AR R AR R R AR ANKR AR R KRR A A KA KRR A AR R AR R R AR A A AR A AR AR KRR A RN AR AN AR RAR A Ak k k&

25




26

C-----—---.-.---—-------------—-----c--------.v—---.-----.-------..-----

cs FILE STRUCTURE

€3 -
s RECORD TYPE PRESENT TF -
(] TS ES TS TrCCSCECTEESToIIsoIsanss szzTTssizSIzesd -
cS FILE IDENTIFICATION ALLWAYS -
r£s FILE CONTRUL Al WAYS -
cSs FILE DATA ALWAYS -
s AR ARk kXAkkxx (REPEAT FOR ALL TS0TNPFS) -
Cs * ISCTOPE CONTROL A|WAYS -
Ccs 3 PRINCTPAL CROSS SECTIONS ALWAYS -
() X kxkkkkixkxkx (REPEAT FROM 1 1IN LGN) -
o} ok xaxxkkx (REPEAT FROM { TO NBLKGN) -
cs L2 NEUTRON PRODUCTION CROSS SECTIONS IGN,Ed,1 AND -
(o) *x k% NHBLKGN,GT,? -
(o} X kkkARKEKK KKK -
Ccs * -
cs kA kkxxkxkxxx (REPEAT FROM | 7O LNG) -
s Ak kkkkxxx (REPEAT FROM | TO NHBLKNG) -
(o) kX GAMMA PRODUCTION CRNSS SECTIONS INGEdel AND -
cs X % % NBLANG,GT, R -
s X Rk kKAKkARAKR -
Cs * -
Cs *  kxxkkaxxkkxk (REPEAT FROM | TN | GG) -
cS A % xkxxxxx (REPEAT FROM { 70O NBLKGG) -
o) X K % GAMMA SCATTERING CRNSS SECTTIONS IGG,EQ. 1 AND -
s & NBLKGG,NE, 2 -
€S K xkhkkkkhkkkkx -
C -
C-----.------.-..-.--~.--.--.'.---.--.-.-.------_--.-.-.----.--‘--‘----..
r:-----__----‘-‘---.'--.----‘------------'~--‘--.----.------‘-----.------
CR FILE IDENTIFTCATION -
r -
CL HNAME, (HUSFE(T),I=1,2), IVERS -
c -
Cw 1+3xMULT=NIUMBRER DF WNRDS -
C -
c8 FORMATCIIH AV ISOGXS ,V1HA,2A6, 1Hx,16) -
C -
co HNAME HOLLERITH FILE NAME <ISOGXS = (A6) -
o HUSE (1) HOLLERITH USER IDENTIFICATIQN (A6) -
co 1VERS FILE VERSION NUMRER -
co MULT DOUBLE PRECISION PARAMETER -
co {= A6 WORD IS SINGLE wOKD -
co 2= Abh WORD IS DOUBLE PRECISION WORD -
c -

C"“-"“"."""""""""""“"""""""-“"-'-"""°""'

C--.—----...-----.----------------.---y--.--o-..--.-----.--------..-----

CR FILE CONTROL (1D RECORD) -
C -
CL NGRUUP, NGGRUP,NGIS, JDUM -
C -
Cw 4zNyMBFR OF WORDS -
c -
B FORMAT(4H 1D ,4]6) -
£ -
co NGRQUP NUMBER OF NEUTRON ENERGY GROUPRS -
co NGGRUP NUMBER (OF GAMMA ENERGY GROUPS -
Co NGTS NUMBFR OF 1IS0TOPFS wJITH GAMMA CROSS SECTIONS -
ro T0UM UNDEFINED, USED TU 0OBTAIN FOUR wORD RECOROD -
C -
C---------.---.---.--------¢-..---.-'.--.--—----y-----—v---------..---.g
C---------.--.---....-.-—-.—---.---9.-.--.--.ncoucc---------.-----------
R FILE DaTA (2D RECORD) -
C -
CL (HSETID(T)pI=1,12), (HGISONCE) ,I=4,NGIS),(VEL(J),J=1,NGROUP), -
cL LOEMAX(J),J= 1, NGROUP) JEMIN, (EMAXG(KY,K=1,NGGRUP),FMING -
C -
Cw 2xNGROUP+NGGRUP#MULT* (NGIS+12)+2=NUMBER OF wWORDS -
C -



cB FORMAT(SH 20 %, 11A6,1Hx/ HSETID,HGTISON
rs 1012(1X,A6)))

c8 FORMAT( 6E12.5) VL, EMAX,EMIN,EMAXG, EMING -
[N -
co HSETID(D) HOLLERITH IDENTIFICATION UF SET (46) -
co HGTSONCI) HOLLERTITH ISOTOPE LAREL FOR ISOTOPE T (A6) -
co VEL(J) MEAN NEFUTRON VELOCITY IN GROUP J (CM/SEC) -
co EMaAX(J) MAXIMUM ENERGY BOUND OF NMEUTRON GROUP J (EV) -
co EMIN MINIMUM NEUTRON ENERGY BOUND (FV) -
co EMAXG(K) MAXIMUM ENERGY BOUND (OF GAMMA GROUP K (EV) -
co EMING MINIMUM GAMMA ENERGY BOUMD (EV) -
C -
(o L L L T R Y el Ll L L L P PR L PP T Y ¥
(o R R L L T L R e R L L L L L L e R
CR 1SOTOPE CONTROL (3D RECORD) -
C -
el HABSTO,LGTNT,LGTRN, IGN, ING, IGG -
C -
[o82] MULT+5=NUMBER OF WORDS -
C -
cs FORMAT(4H 3D ,A46,576) -
C -
o HABSTD HOLLFRITH ABSOLUTE ISQTOPE LABEL = SAME FOR ALL -
o VERSIONS OF SAMF T1S0TOPE In SET -
co LGTOT NUMBER OF MOMENTS OF [0TAL CROSS SECTION -
co LGTRM NUMBER OF MOMENTS OF TRANSPORT CROSS SECTION -
o 16N GAMMA, N CROSS SECTIONS PRESENT, 1=YES,MA=2NO -
co ING N,GAMMA CROSS SECTIONS PRESENT, 1=YES,a=NO -
co 166 GAMMA SCATTERING CROSS SECTIONS PRESENT, 1=2YES,2=N0=
C -
[ R L L L L L L L T e R L L T T T T T e e A
[ T R R A T L L L L b T Ly p iy iy S iy
CR PRINCIPAL CROSS SECTIONS (4D RECORD)

C

CL ((GTRPL(K,L),K=1,NGGRUP),L=1,GTRN),

cL 1((GTNTPL(K,1L),K=1,NGGRUP) ,L=21,LGTOT), (GABS(K),K=1,NGGRUP),
cL 2(GEDEP(K) K21 ,NGGKRUP), (GDGR(K),K=1,NGGRUP)
c

Cw (LGTRN+LGTOT+2)ANGGRUP=NUMBER OF WORDS -
C -
c8 FORMAT (4H 40D , SE12,5/(6E12,9)) -
C -
cD GTRPL(K,L) PL WEIGHTED TRANSPORT CRNSS SECTION -
(W) GTNTPLCK,L) PL WEIGHTED TOTAL CROSS SECTYONM -
cod GABS(K) TOTAL ABSORPTION CROSS SECTION -
co GEDEP(K) ENERGY DEPOSTTION=-CROSS SECTTION X ENFRGY (EV) -
co DEPOSITED -
cD GDGR(K) SOURCE FRUM TOTAL DECAY (PHOTONS/DIS) -
C -
[ L T T i e
C--------‘---.-c-.--p-.-.------------.---.------p----y-.--.-..--..-.--p
CR NEUTRON PRODUCTION CONTROL (sD RECORD)

C

ccC PRESENT IF IGN,EQ,!

C

Ch LGN, NBLKGN, (JBNDGN(J),J=1,NGROUP)Y, (JJJIGN(J),J=1,NGROUP)
c
CW 2x (NGROUP+1)=NUMBER OF WORDS

C

(of-] FORMAT(4H SD ,1116/(1216))

C .

co . LGN NUMBER OF ORDERS OF GAMMA ,N CROSS SECTIONS

co NBLKGN NUMBER OF BLOCKS OF GAMMA,N CROSS SECTTIONS

co PER ORDER

co JBNDGN(J) BANDWIDTH OF GAMMA GROUPS YIELDING NEUTRONS IN

co GROUP J

co 1JJGN(J) LOWEST ENERGY GAMMA GROUP OF BAND JBNDGN(J)

C -

[ R L L L L L L L R T T T o g R Uy U A,
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(evcmemcemunrsevancsonnanen sreereaer ereyrres rra e e s n T st s e

CR NEUTRON PRODUCTION CROSS SECTIONS (60 RECORD)

o -
cC PRESENT TF IGNLEN,1 AND NBLKGN,GT,® -
C -
CL (GGN(LY LY, LGNMAX) -
C -
CC LGNMAX=SUM OVER J OF JUBNDGN(J) wITHIN THE J=GROUP RANGE OF THIS =
ccC BLOCK, IF M IS5 THE IMNDEX (F THE BLOCK, THE JeGROURP RANGE -
tC CONTAINED WITHIN THIS BLOCK 18 JL=(M=1)A((NGROUP=1)/NBLKGN+1)+1 =
cC TGO JUSMINBINGROUP,.JUP) AHERE JUP=M* ((NGRNOUP=1)/NBLKGN +1), -
C -
Cw LLGNMAX=NUMBRER OF wWORDS -
C -
c8 FORMAT(4H 6D , SEI12.5/(6E12.5)) -
C -
co GGN(L) CRNSS SECTIONS FOR PRODUCTION OF NEUTRONS By -
co GAMMAS, JRNDGM(J) vaALUES OF THE CRUSS SECTIONS =
co FOR EACH NEYTRON GROUP J ARE STORED ACCORDING TO0=-
(o)) THE GAMMA GROUP ORDER K=IJJOGN(J),TJJIGN(J)=f,00y =
co weer IJUGNCII=IBNDGN(J) Y, IN EACH BLOCK M, -
co THE JBNDGN(J) VALUES ARE STNRED IN LUCATIONS -
co L=tb TO L=LU WHERE LL=jy PLUS SUM OVER JBNDGN(N) =
co FROM N=JL T0O NsJey AND Luy=LL PLUS JBNDGN(J)={ -
C -
(T T TR R e T L L L L L T T L T R R
CR GAMMA PRODUCTION CONTROL (70 RECORD) -
C -
cC PRESENT TF INGLER,1 -
C -
CL LNG,NBLKNG, (JBNDNG(J) p Js 12 NGGRUP) , (1JJING(J),J =1, NGGRUP) L]
C -
Cw 2x (NGGRUP+1)=NUMBER NF WORDS -
C -
(-} FORMAT(4H TD ,1116/7(1216)) -
C -
cR LNG NUMBER OF 0ORDERS OF N,GAMMA (CROSS SECTIONS -
co NBLKNG NUMBER OF BLOCKXS OF N,GAMMA CROSS SECTIONS -
co PER ORDER -
co JBENDNG (K) BANDWIDTH 0OF NEUTRON GROUPS YIELDING GAMMAS IN -
(V) GROUP K -
co 1JJING(K) LOWEST ENERGY NEUTRON GROUP NDF HBAND JBNDNG(K) -
C -
[ N e T R T Y I L L P P L R R A R L L R R LR
o L Y L e L L R R L N R R L A e R Y L L DY L
CR GAMMA PRODUCTION CROSS SECTIONS (BD RECORD) -
C -
cC PRESENT I1F IMG,EQ,1 AND NBLKNG,GT,Q -
C -
rL (GNGCLYL=1, L NGMAX) -
C -
cc LNGMAX IS SAME AS LGNMAX ABOVE EXCEPT JBNDNG(K) AND NBLKNG ARE -
cc USED INSTEAD OF JBNUGN(J) AND NBLKGN -
C -
[of] LNGMAXZ=NUMBER OF WORDS -
C -
cB FORMAT (4H 8D , SE12,57(6E12,5)) -
c -
D GNG(L) CROSS SECTIONS FOR PRODUCTION OF GAMMAS BY -
(] NEUTRONS, STORAGE IS SIMILAR TO THAT FOR GGN({)=
co EXCEPT JBNDNG(K) AND 1JJNG(K) REPLACE JBNDGN(J) =
co AND TJJGNCJ), -
C -

[ e L L T Y T T Y Y P Y P P TR T T P T PR T Y T T T Ty T
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CR GAMMA SCATTERING CONTRNL (9D RECORD) -
- . -
(J cC PRESENT IF 1GG.EQ,! -
¢ o -
CL LGG, NBLKGG, (JENDGG(J) , J=1,NGGRUP) , (1JJGGIJY, J=1 4 NGGRUP) -
c -
Cw 2x(GGRUP+ 1) =NUMBER NF wOKRDS -
C -
o} FORMAT(AN 9D ,1116/(1216)) -
C R ) -
to LGG NUMBFR OF DRDERS DF GaAMMA SCATTERIMNG CRUSS SECTIONSe
co Npl&Go NUMBER OF RLOCKS OF GAMMA SCATTERING CROUSS SECTIONS=
co PER OKDER ‘ -
D JBNDGG(K) BANDWIDTH OF GAMMA GROUPS YIELDING GAMMAS IN -
co GROUP K ‘ . -
co TJJGG(K) LOWEST EMNERGY GAMMA GROUP NF BAND JBNDGG(K) -
o

[ Y Ty L e T L R Y AL A R R R R R R Rl Ll L L i A
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Cr GAMMA SCATTERING CROSS SECTIONS (16D RECORD) -
C -
cc PRESENT IF IGG.ER,1 AND NBLKGG,6T,0 -
C -
CL (GGGELY L=, LGOMAX) -
C o ) -
o LGGMAX 1S SAME AS LGNMAX ABUVE EXCEPY JBNDGGC(K) AND NBLKGG ARE -
(0 USED IMSTEAD OF JuNDGN(J) AND NBLKGHN, -
c -
Cw LGGMAXENUMBER OF wWDRDS -
c -
8 FORMAT(SH tph , SE12,5/(6E12,5%)) -
C ) ] -
co GGG(L) CROSS SECTIONS FOR GAMMA SCATTERING, STORAGE IS -
co STMILAR 10 THAT FOR GGN(L) EXCEPT JBNDGG(K) AND =
co 1JJGG({K) REPLACE JBNDGN(JY AND TJJGN(J), -
C -

[ L L L ey e e L L L L R L LI L LR AL AL R A

CEOF

C. Reactor Specification Files

There are four standard interface files which
can be categorized as reactor specification files:
GEQODST, NDXSRF, ZNATDN, and SEARCH. The Version IV
specifications for each of these files follows:

1. GEODST - Geometry Description

This file contains a geometric description of
The differ-
ences between GEODST-III and GEODST-IV fall into two

the region of solution for a problem.
categories: changes in the text intended to tightén
definitions, and additions intended to extend the
capabilities of the file. The figures showing ex-
amples of triangular geometries have been redrawn
and should now contribute more to the understanding
of the text of the file definition. The substantive
differences between GEODST-III and GEODST-IV are

discussed below.

C ; In the FILE SPECIFICATION (1D) record the first
of the reserved integers, NGOP, has been replaced by

a new sentinel, NTHPT. NTHPT is used for triangular
mesh geometries within rectangular boundaries (IGOM=9
or 17, NTRIAG=2) to specify the orientation of the
(1,1) mesh triangle. The length of the FILE SPECIFI-
CATION record remains 27 words. In the same record

the sentinels NBS (number of buckling specifications),
NBCS (number of constants for external boundaries)

and NIBCS (number of constants for internal boundaries)
are now permitted to take on the value of zero. This
option has an impact on the GEOMETRY DATA (5D) record;
if NBS=0, the array BSQ (buckling values) is not
present, if NBCS=0, the array BNDC (boundary constants)
is not present, and if NIBCS=0, the array BNCI (in-
ternal black boundary constants) is not present. Fi-
nally, a new triangular geometry type, NTRIAG=5, has
been added to define a rhombic region of solution in
which the coordinate axes form an angle of 30° at the

origin.
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The specification of the coarse and fine mesh
for uniform triangular and hexagonal geometries was
not clear in GEODST-IIT. The mesh spacing in these
geometries is characterized by a single number (e.g.,
the length of a side of a mesh triangle or the flat-~
to-flat distance across a mesh hexagon), and a very
specific algorithm for extracting that characteris-
tic distance from the data in the two-dimensional
and three-dimensional records has been added. The
specification of IFINTS, the number of fine-mesh

intervals per coarse mesh interval in the first

dimension, is clarified if the word "interval" is
replaced with "triangle” for uniform triangular

-

geometries.

Figures 3-11 are now an essential part of the
file definition for uniform triangular and hexagonal
geometries. Experience has shown that words alone
cannot possibly make the definitions clear. Several
of the geometry types are shown in two orientations;
some users prefer to visualize the origin of a two-
dimensional mesh at the lower left corner, and some

place it at the upper left.

boundary J!

T2 VAVAVAVAVAVA

U AVAVAVAVAVAY i
VAVAVAVAVAVAY .

boundory J2

znd

dgimension
beundary J2

f
-
N

NINTI =
NINTJ =
NCINTI
NCINTJ = 2
IFINTS(1)
IFINTS(2)
JFINTS (1)
JFINTS(2)

|
1
5]
[N

i

i

i
W N o

i

AVAVAN

LT /N 3,1 9,1 it
2.1 //g I dimension
b ¥

boundary J|

/<<—-— XMESH (2)
XMESH() = 0.

Fig. 3. Example of uniform triangular mesh geometry (IGM=9 or 17), rhombic region of solution with axes at@

120° (NTRIAG=0).

The mesh is shown in two possible orientations, one with the origin at the upper

left corner and one with the origin at the lower left corner.
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F

Fig. 4.

ig. 5.

boundary J!

NINTI = 12 \\\\//// ‘\\\///N\\\ ////\\\&
NINTJ = 5
NCINTT = 2 boundary J2
NCINTJ = 1 nd
IFINTS (1) = 6 /7(d' 2 .
= 6 imension
Eﬁégg =5 boundary J2

dimension

bounday Ji

XMESH(1) = 0.

(NTRIAG=1).

Example of uniform triangular mesh geometry (IGOM=9 or 17), rhombic region of solution with axes at
60°

left corner and one with the origin at the lower left corner.

ond NINTI = 14
NINTJ
NCINTL = 3
NCINTJ = 2
IFINTS (1)
IFINTS(2)
IFINTS(3)
JFINTS (1)
JFINTS (2)

dimension

1
~

boundary J2

]

i

u
NN~ W

]

2,1
R /\ it

: — ,
boundary JI dimension

boundory 11
boundary 12

The mesh is shown in two possible orientations, one with the origin at the upper

Example of uniform triangular mesh geometry (IGOM=9 or 17), rectangular region of solution (NTRIAG=2),

mesh triangle (1,1) points away from the first dimension axis (NTHPT=1).
one of its possible orientations.

that interval.

The mesh is shown in only
Note that the first dimension coarse-mesh boundaries split mesh

triangles, and the mesh triangle split by the first boundary of a coarse-mesh interval is counted in
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nd

2
dimension boundary J2 @
NINTI = 13
NINTJ = 4
NCINTI = 3
= o NCINTJ = 2
>  IFINTS(1) = 6
= . ] IFRITS(2) = 3
° 4 ‘ 2 IFINTS(3) = 4
S 3 JFmNTS() = 2
P N o JFINTS(2) = 2
AVAVAAVIVAN
2,! :
s
|<-xmESH(2) > st
‘ dimension
XMESH(I)‘A\
= 0.

Fig. 6. Example of uniform triangular mesh geometry (IGOM=9 or 17), rectangular region of solution (NTRIAG=2),

mesh triangle (1,1) points toward the first dimension axis (NTHPT=2).

The mesh is shown in only one
of its possible orientations.

Note that first dimension coarse-mesh boundaries split mesh triangles,
and the mesh triangle split by the first boundary of a coarse-mesh interval is counted in that interval.

boundary Jl

]

NINTI = 13

NINTJ = 7

& NCINTI = 2

60 N NCINTJ = 2

<, & nd IFINTS(1) =
o L 2 IFINTS(2)

. N dimension
<Q

JFINTS(1) =
JFINTS(2)
-

1
&~ W o

]

X lst
i1 dimension

——
boundary Ji

SN
j XPESH(2)
XMESH(1)=0.

Example of uniform triangular mesh geometry (IGOM=9 or 17), equilateral triangle region of solutio@
(NTRIAG=3). The mesh is shown in two possible orientations.

Fig. 7.
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nd
NINTI = 17 2

NINTJ = 5 dimension
NCINTI = 2 /

NCINTJ = 2
IFINTS(1) = 12
IFINTS(2) = 5
JFINTS (1) = 2
JFINTS(2) = 3 g
A\ %
o /\/\/X"
0% %
%
2
N
LN/ 3! —>
boundary JI (St gimension

Fig. 8. Example of uniform triangular mesh geometry (IGOM=9 or 17), 30°-60° triangle region of solution
(NTRIAG=4). The mesh is shown in only one of its possible orientations. Note that the first
dimension coarse-mesh boundary lines are not parallel to boundary 11.

nd
NINTI = 14 2

NINTJ = 3 dimension
NCINTI = 3 / boundery J2

NCINTJ = 1
IFINTS (1)
IFINTS (2)
TIFINTS (3)
JFINTS (1)

on
W s N

boundary Jl %' dimension

Fig. 9. Example of uniform triangular mesh geometry (IGOM=9 or 17), rhombic region of solution with axes at
30° (NTRIAG=5). The mesh is shown in only one of its possible orientations. Note that the first
dimension coare-mesh boundary lines are not parallel to boundary I1. The number of first dimension,
fine-mesh triangles (NINTI) must be even in order to avoid four—-sided mesh cells along boundary J2.
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/— XMESHI(I) = 0.

|<(—— XMESH(2) ——>

an

dimension

‘sl

dimension

NINTI = 8
NINTJ = 5
NCINTI = 2
NCINTJ = 2
IFINTS (1)
IFINTS(2)
JFINTS (1)
JFINTS(2)

]
W R W

wo

Fig. 10. Example of hexagonal mesh geometry (IGOM=10 or 18), rhombic region of solution with axes at 120°
(NTRIAG=0). The mesh is shown in only one of its possible orientations.
XMESH(I) = 0.
|st
l“‘(‘ XMESH(2) > ‘boundory Ji dimension
‘ NINTI = 8
NINTJ = 5
NCINTI = 2
NCINTJ = 1
TFINTS(1) = 5
IFINTS(2) = 3
JFINTS(1) = 5
\ boundary J2
f
21d.
dimension
Fig. 1L

The mesh is shown in only one of its possible orientations.
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Example of hexagonal mesh geometry (IGOM=10 or 18), rhombic region of solution with axes at 60°
(NTRIAG=1).




CARAIRRKAK AR KA AR KA KA KA KRR IR AR R AR R KA KRR KRR R A A AAR KRR A KR AR R KA KRR KA A A RN KRR K
c REVISED 11/30/76
C
CF GEODST = 1V
C
CE GEOMETRY DESCRIPTION

C

Chkkk kA AR AR AR KA AR R KA KRR KA AR RN N AR KRR AR R A KA KRR AN KA KA AR AR KA kAKX KAk k kA kW

-
-
-
-
-
-
*®

[ L R R L L R R R R L L L R L R L L L R L L]

CR FILE IDENTIFICATIOM (Vv RECORD) -
C -
rL HNAME , (HUSE(T),I=t,2),IVERS -
c -
CW 1+3aMULT -
C -
(9V] HNAME HOLLFRITH FILE NAME < GEODDST = (A6) -
cD HUSE HOLLERITH USER IDENTIFICATION (A6) -
o JVERS FILE VERSION NUMRER -
co MULT DOUBLE PRECISION PARAMETER -
co t= A6 WORD 1S SINGLE wORD -
Co 2= A6 WORD 1S DOUBLE PRECISION WORD -
C -
C‘--------------’---------—---.-‘-----"-..--.----.---‘---.-----.-------
[ L R R L e e T e R A R I L AL AL R L D Y]
CR FILE SPECIFICATIONS (1D RECORD) -
C -
CL 160M, NZONE, NREG,NZCL,NCINTT,NCINTJ,NCINTK,NINTI,NINTJ,NINTK, TMBY,=
rL 1MR2, JMBY, IMR2, KMB1 , KMBR2,NRS, NBCS,NIRCS,NZWBR,NTR]JAG, NRASS,NTHPT, =
(o (NGUP(T),sI=},4) -
C -
Cw 27 -
f -
co 160N GEOMETRY 2= POINT (FUNDAMENTAL MODE) -
€O t= SLAB -
ce 2= CYLTINNER -
co 3= SPHERF -
co b= XwY -
(W] 7= R=Z -
Co Re THETA=R -
co 9w UNIFQORM TRIANGULAR L4
ch 1= HEXAGONAL (1 MESH POINT IN EACH -
Co HEXAGONAL FLEMENT) -
cD 11= ReTHETA -
(o} 12~ ReTHETA®Z -
co 13= R=THETA~ALPHA -
co 1o XmY=Z -
o 1S= THETA=R=/ -
co {6= THETA=R=ALPHA -
ro 17« UNIFORM TRIANGULAR=Z -
co 18= HEXAGON=/ (MESH POLNTS AS IN 1§ =
CD ABOVE) -
co NZONE MUMBER 0OF ZONES (EACH HOMOGENEOUS TN NEUTRONICS=-
co PROBLEM = A ZONE CONTAINS ONE OR MORE REGIONS) =
(o] NRE G NUMBER (OF REGIONS -
ce NZCL NUMBER OF ZONE CLASSIFICATIONS (EDIT PURPQSES) =
co NCINTI NUMBER OF FIRST DIMENSTON COARSE MESH INTERVALSe
cb NCINTY NUMBER OF SECOND DIMENS]ION COARSE MESH -
(o5} INTERVALS, NCINTJ,EQ,1 FOR OME DIMENSIONAL =
€o CASE, -
co NCINTK NUMBER OF THIRD DIMENSION COARSE MESH INTERVALS=
ro NCINTK,EQq1 FOR ONE AND TwWD DIMENSTIONAYL -
o CASES, -
co NINTT NUMBER 0OF FIRST DIMENSTON FINE MESH INTERVALS =
co NINTJ NUMBER 0OF SECOND DIMENSION FINE MESH INTERVALS =
co NINTJL,EQ,1 FOR ONE DIMENSIQONAL CASE, -
cD NINTK NUMBER 0OF THIRD DIMENSTON FINE MESH INTERVALS =
co NINTK,EQ.1 FOR ONE AND TWO DIMENSION CASES,=
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ImBy

1MRQ
JmBy
JmBe
KmMB |
KR
NBS

NBCs

NIBCS

NZwBB
NTR]AG

FIRST BOUNDARY ON FIRST DIMENSION

A =~ ZERD FLUX (DIFFUSION)

{ = REFLECTED

2 = EXTRAPQLATED (DIFFUSTON = DEL PHI/PHI
= «(C/D WHERE C I8 GIVEM AS BNDC BELQW

AND D IS THE GROUP DIFFUSION CONSTANT,

TRANSPORT = NO KETURN),

3 = REPEATING (PERIODIC) WITH OPPUSITE FACE=
4 = REPEATING (PERIODIC) AITH NEXT ADJACENT=

Face,

S = INVERTED REPEATIMG ALONG THIS FACE,
(180 DEGREE ROTATION)

6 = ISOTROPIC RETURN (TRANSPORT)

h

NUTE FOR REPEATING CONDITIONS (34,4,5) = LET T1 DENDTE FIRST=

BOUNDARY ON FIRST DIMENSTON,

FIRST DIMENSTUN,
DIMENSTOUN, ETC,

J1 THE FJIRST BOUNDARY ON THE SECOND
THEN THESE REPEATING BOUNDARY CONDITIONS

ONLY aPPLY Tn BOUNDARIES It1,72,J1, AND J2, GOING IN ORDER

OF 11,J01+12,J2,
CARRIES THE DESI

LAST

THE FIRST ROUNDARY wHICH IS INVOLVED
GNATOR DEFINING YHE REPEATING CONDITION,

BOUNDAKY OnN FIRST DIMENSION

FIRST HUUNNARY ON SECOND DIMENSION

LAST

BOUNDARY ON SECOND DIMENSTON

FIRST BOUNDARY ON THIRD DIMENSION

LAST

BOUNDARY ON THIRD DIMENSION

NUMBER 0OF BUCKLING SPECIFICATIONS

2 = NONE
{1 = SINGLE VALUE APPLIES EVERYWHERE
JER.NZONE~ 7ZONE DEPENDENT

MxMZONE = DATA IS GIVEN OVER ALL ZONES FOR

THE FIRST ENERGY GROUUP, THEN FOR THE
NEXT GROUP, TO END OF L]1ST, IF

M LT, NGROUP THEN THE M=TH GROUP DATA
APPLTES TO ALL ADDITIONAL GROUPS,
(2.LE.M LE,NGROUP)

NUMBER OF CONSTAMTS FOR EXTERNAL HBOUNDARIES

A = NOUNE
{ = SINGLE VALUE USED EVERYWHERE
6 = INDIVIDUAL VALUE GIVEN FOR EACH

EXTERNAL BOUNDARY, THE ORDERING OF THE

VALUES IS THE SAMt AS THE ORDERING OF
THE BOUNDARY CONDITIONS,

6%xM = SIX VALUES GIVEN FOR FIRST ENERGY
GROUP (ORDERED AS DESCRIBED ABOVE),
THEN & FOR THE NEXT GROUP, TO END OF
LIST, (2,LE.M,LE.NGROUP),

IF M.LT.NGROUP THEN THE MwTH GROUP DATA

APPLIES TO ALL REMAINING GROUPS,

NUMBER OF CONSTANTS FQOR TNTERNAL BOUNDARIES

2 = NONE

! = SINGLE VALUIE USED EVERYWHERE

+GT,1 = VALUES ARE GIVEN BY ENERGY GROUP
WITH NON=BLACK CONDITION INDICATED BY
ZERQ ENTRY = LAST VALUE APPLTES TU
ADDITIONAL GROUPS

NUMBER (IF ZONES WHICH ARE BLACK ABSORBERS
TRIANGULAR/HEXAGONAL GEQMETRY OPTION

A - REGION OF SOLUTION IS A RHOMBUS IN
WHTCH THE {ST AND 2ND DIMENSION AXES
INTERSECT AT AN ANGLE OF jJ2@ DEGREES,

{ = REGION OF SOLUTION IS A RHOMBUS IN
WHICH THE 15T AND 2ND DIMENSION AXFS
INTERSECT AT AN ANGLE OF 60 DEGREES,

12 THE SECOND BOUNDARY ON THE =

2 = REGION UF SOLUTION IS A RECTANGLE, THE=

BOUNDARIES If AND I2 BISECT MESH
TRIANGLES, SEE NTHPT BELOW,
(1G0OM=9,17 ONLY)

3 = REGION OF SOLUTION IS AN EQUILATERAL,
69 DEGREE TRIANGLE, (IGOM=9,17 ONLY)

-




co 4 = REGION OF SOLUTION IS A 30=-60 DEGREL -

rh RIGHT TRIANGLE IM WHICH THE 18T AND 2ND-
o DIMENSTOUN AXES INTERSECT AT THE 30 -
co DEGRFE ANGLE, (160M=9,17 ONLY) -
co 5 « REGION OF SOLUTION IS A RHAMBUS IN -
no WHICH THE 15T AND 2ND DIMENSTON AXES -
cD INTERSFECT AT AN ANGLE 0OF 32 DEGREES, -
co (160M=9,17 DNLY) -
ro NRASS REGION ASSIGNMENTS -
co A= T0O COARSE MFSH -
co t~ 10 FINE MESH -
co NTHRT ORIENTATION OF FIRST FINE MESH INTERVAL IN -
o TRIANGULAK GFOMETRTIES, NIRIAG=2 ONLY, -
co fe TRIANGLE(Y1,1) PDINTS AWAY FROM FIRST -
o DIMENSION AX1S, 1,E., NO INTERNAL MESH =
ch LINE INTERSECTS THE ORIGIN, -
co 2= TRIANGLE(1,1) POINTS TOWARD THEL FIRST -
co DIMENSION AXIS, I[,E., AN INTERNAL MESH =
o LINE INTERSECTS THE URIGINM, -
co MNGOP RESERVED -
C -
[ L T ey e R L R L A AR R R L L L L L A
[ e e L R R R L R R A L LR R LA Al ALl f St
CR ONE DIMENSIONAL CUAKRSE MESH TMTERvVAL BOUMDARIES AND FINE -
CR MESH INTERVALS (2D RECORD) -
C -
cc PRESENT 1F 1GUM,GT,0 AND IGUM,LE,? -
T -
eL (XMESH(I),T=1,NCBNDIY, (JFINTS(T), I2{,NCINTT) -
c -
fw NCBNDIAMULT4NCINTI -
C -
co XMESH CUOARSE MESH ROUNDARIES, FIRST DIMENSTON -
co IFINTS NUMBER OF FUUALLY SPACED FINE MESH INTERVALS -
(o] PER COUARSE MESH INTERvAL, FIRST DIMENSION, =
co NCBNDI NCINTI+), NUMBFR QF FIRST DIMENSION COARSE MESHe
co BOUNDARIES -
C -
rc UNITS ARE CM FNOR LINFAR DIMENSIONS AND RADIANS FOR ANGULAR -
el DIMENSTONS "
¢ -
C--..---‘-------.-----.-----.-...--.-.-----.'-’-------.-----------.-----
[ R R e L T L Y L R R R P L R L R L A P L
CR TwD DIMENSIONAL COARSE MESH INTERVAL BOUNDARIES AND FINE -
CR MESH INTEKVALS (30 RECORD) -
C -
cC PRESENT IF IGOM,GE.b AND JGOM, LE,11 -
C -
CL (XMESH(I), I=1,NCBNDI), (YMESH(J),J=1,NCBNDJY, -
cL JCIFINTS(T), I=3, NCINTI), (JEINTS(J),J=1,NCINTY) -
r -
Cw (NCBNDI+NCBNDJIAMULT+NCINTT+NCINTI -
G i -
co YMESH COARSE MESH BOUNDARIES, SECOND DIMENSION -
cn JFINTS NUMBER 0OF EQUALLY SPACED FINE MESH INTERVALS -
co ) PER COARSE MESH INTERVAL, SECOND DIMENSION,=
ch NCBNDJ NCINTJ+1, NUMBER OF SECOND DIMENSION COARSE -
D MESH BOUNDARIES . -
C -
cc FOR UNTIFORMeTRTIANGULAR=MESH GEOMETRY (IGOM = 9) ThE -
cc LENGTH (L) OF THE SIDE 0OF A MESH TRJIANGLE MUST BE GIVEN »
cc BY THE EXPRESSION -
cc L = 2,#(XMESH(2)=XMESH(1))/IFINTS(1) , -
cc "FOR UNIFORMeHEXAGONAL=MESH GEOMETRY (1GOM = 1@) THE -
cC FLAT=TO=FLAT DISTAMCE (FTF) ACRUOSS A MESH HEXAGON MUST -
cc BE GIVEN BY THE EXPRESSION -
cc FTF = (XMESH(2)=XMESH(1))/IFINTS(}) -
C -

LT T R T L R R Rl L Ll Ll LA L Ll Ll bl bl Sy
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CH THREE NIMENSTONAL COARSE MESH INTERVAL BOUNDARTES AND FIMNE =
CRr MESH IMNTERVALS (4D RECDRD) -
C -
ee PRESFNT IF IGOM,GE.12 -
C »
cL (XMESK(IY, T=1,NCBAND]) , (YMESH(J),J=9,NCBNDYY, -
eL FOZMESHOKY y K21, NCBNDK) , (IFINTS(T),I={,NCINTT), -
rL QUJFINTS(J), =1 NCINTJI) p (KFINTS(K),K=1,NCINTK) -
c -
ra (NEBNDTHNCBRNDI#NCBNOK ) *MULTENCINTIENCINTIENCINTK -
r‘. -
()] IMESH COARSE MESH BOUNDARIES, THIRD DIMEMSION -
co KETNTS MUMBER 0OF FGUALLY SPACED FINE MESH INTERVALS -
D PER COARSE MESH INTERVAL, THIRD DIMENSTON, =
cob NCBNDK NCINTK+1, NUMHER 0OF THIRD DIMENSION CUAKRSE MESH=
co ROUNDARIES -
C -
cC FOR UNIFORM=TRIANGULAR«MESH GENMETRY (160M = 17) THE -
cC LENGTH (L) OGF THE SIDE GF A MESH TRIANGLE MUST BE GIVEN -
cC RY THE EXPRESSION -
€C L= 2, #(XMESH(2)=xMESH(1))/IFIMTS(1) -
cC FOR UNIFORMeHEXAGUMAL=MESH GFOMEYRY (IGUM = {8) THE -
N FLAT=TO=FLAT DISTAMNCE (FTF) ACR(OSS A MESH HEXAGQN MUST -
cc BE GIVEN BY THE EXPRESSION -
e FTF = (XMESH(2)=XMESH(I1)})I/TFINTS(1) -
C -
f_:‘-.------.------------—-------w--—-----..-----ty------o--.-o-------.---.
(wercoemescese s s acer e mm e s ar e mem.——- g e
CR GEOMETRY DATA (5D RECORD) -
C -
cC PRESENT TF IGOM,GT,D OR NBS,GT,¢ -
f -
cL CVOLR(N),N={,NREG), (BSO(M),N=1,NBSY, (BNDC(N),N=1,NBCS), -
eL (BNCT(NJ N ,NIBCS) ) ((NZHBB(N) ,N=§,NZWRB), (NZICIN),N=1,NZONE), -
tL (NZNR(N),Ns{,NREG) -
c -
Cw CAMRFG+NBS4NRCS+NIRCS+NZWBR+NZONE -
C -
co VGLR REGION VOLUMES (CC) -
o BSOQ RUCKLING (Bx%2) VALUES (CMax=2) -
co BNDC ROUNDARY CONSTANTS (DEL PHI/PHI =e(/D) -
(o] BNC] INTERNAL BLACK BOUNDARY COMSTANTS -
co NZHRBR ZONE NUMRERS WITH BLACK ABSORGER CONDITIONS -
co NZC ZONE CLASSTFICATTONS -
co NZNR ZONE NUMBER ASSIGNF(U TQ FACH REGION -
c -
C---.---c-.---.-----..------—-—-,-------.--.----v-------------.---------
[ R R R L E R iy
CR REGION ASSIGNMENTS TO COARSE MESH INTERVALS (6D RECURD) -
I -
cC PRESENT IF IGOUM,GT,d AND NRASS,EQ,Q -
c -
L ((MREI,J) I3, NCINTL) p U=, NCINTI) =eeeNOTE STRUCTURE BEL(We~wa -
C -
Cw NCINTI®NCINTJ -
c -
cS DO { Ksi,NCINTK -
€S § READ(N) *LIST AS ARQVEx -
C -
o2} MR REGION NUMRERS ASSIGNED TO CQARSE MESH -
C INTERVALS -
C -

oL L R L L R O R A T P N T L L LY L LT T Papey PP
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CR REGION ASSIGNMENTS T0O FINE MESH INTERVALS (7D RECORD) -
EC PRESENT IF JGOM,GT.¢ AND NRASS,EQ,! :
ﬁL CMRCIpJYp Iz, MINTT) I, NINTS) wmwenOTE STRUCTUKE BELQW===« :
gw NINTTANINTJ -
ES DO | K=y NINTK :
CS 1 READ(NY *LIST AS ABQVE~x -
ED MR REGION NUMBERS ASSIGNED TO FINE MESH INTERVALS :
C -

(heevnermrerrrcctcenr e e neEe s rer T T ar e T e S n e RV Y RS ST T e Rt s e

CEOF

2. NDXSRF - Nuclide Density and Cross-Section

Referencing Data

Although there are no changes in NDXSRF-IV rel-
ative to the Version III specifications one item

warrants some explanation. On the Nuclide Referenc-

ing Data (2D) Record is included the ATWT vector,

providing for nuclide atomic weights. Unfortunately

CAARIKKKARARIKKKARRRRRKAAR KRR AR KKK &
c REVISED 11/
C
CF
C
CE
C

ChrAAhARAARARAARK AR AR AR ARARRARRA R K&

MDXSRFwlV

NUCLTDE DENSTTY, DATA,

(emereman- cearece-- B L L Ty
CR FILE IDENTIFICATION

C

CL HNAME, (HUSE(T),1=1,2), IVERS

f

Cw 1+43xMULT=NUMRER OF wWORDS

c

co HNAME HOLLERITH FILE
ch HUSE(T) HOLLERITH USER
o 1VERS FILE VERSION NU
co MULT DOUBLE PRECISIN
Co {= Ab WORD
co 2=Ab

[

WORD T8 DOUBLE PRECISION WORD

there is no provision in the file for relating these
atomic weights to specific isotopes. Unless and un-
til the NDXSRF specifications are changed to include
the relationship, the only means available for using
the atomic weights in a particular code is for the
atomic weight-to-isotope relationship to be specified

? as code-dependent (nonstandardized) input.

AhhkhkkkkkkhkArhkhhkkhkhkkhhkhhhkkkhkArkkxk Xk

3n/76

CROSS SECTION REFERENCING

kkA Ak kR kA ARk Ak bk khhkhk kR hkhkthA k%

NAME = NDXSRF (A6)
IDENTIFICATION (A6)
MBER

N PARAMETER

1S SINGLE wORD

4 ¢ 2 ¢ ¢ 80

[ R T R e e L L T PR R Ty L T ey P T T T T T T T e X Y T

c.-;"-.-'---..,'.-.'.-‘--.'.‘"'-----'-".-""'-?'-"-“’.-...-.--'-'.—-

R SPECTFTCATIONS
¢

cL NQON, NSN, NNS, NAN, NZONE, NSZ
c

Cw 6  =NUMBER OF WORDS

e

(10 RECORD)

s 4

4
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(o NUN MUMBER OF NUCLTIDES IN CrROSS SECTION DATA

(o)) MSM NUMBER OF NUCLTIDE SETS IDENTIFIED -
co MNS MAX IMUM NUMBER OF NUCLTDES IN ANY SET -
()] NaN NUMBER OF DIFFERENT NUCLTDES IN DATA -
co ML ONE NUMBFR 0OF Z0MES -
co NSZ NUMBER OF SUBZONES (SUBASSEMBLIES) -
c -
[ e T L Lk R e R L b T I,
(e mmemceesmereaceraamar e " .. m e an v — e, ... ——.—-——
C NUCLIDE REFLRENCING DATA (20 RECDRD) -
C -
CL (HNNAME (N) NS 1, NONY , (HANAME (N) , N=q , NONY, (WPFIN),N=1,NON), -
CL (ATWT(J)pJ=1,NAN),(NCLN(N),N=1,NON),((NDXS(K.L);K=!,U):L=15NSN); -
L CONOS(T L), I=3,NNSY, L=, NSNY, ((NOREN,LY,N=3,NON), L=1,NSN) -
C -

CW  NANH2ANONK(1+MULT)+NSNXC4+NNS+NONY SNUMBER OF WORDS
¢

co HNNAME (N) UNTQUE REFERENCE NUCLIDE NAME, IN LIBRARY ORDERe
co (Ab) ALPHANUMERIC -
co HANAME (N) ABSOLUTE NUCLIDE RFFERENCE, IN LIBRARY ORDER -
co (A6) ALPHANUMERI]IC -
co WPF(N) RESERVED -
co ATWT (J) ATOMIC WEIGHT -
co NCLN(N) NUCLIDE CLASSIFICATION -
co te FISSILE -
(o] 2= FERTILE -
co 3= OTHER ACTINIDE -
cD 4= FISSION PRODUCT -
ch 5= STRUCTURAL -
co 6= (001 ANT -
co 7= CONTRQL ROD -
cuL GREATER THAN 7, UNDEFINED -
co NDXS (K, L) REFERENCF DATA FOR SET ( -
co K = 1, NUMBER OF NUCLIDES IN SFT -
co K = 2, RESFRVED -
co K = 3, RESERVED -
co K = 4, RESERVED -
cb NOS(T,L) NRDER NUMBER OF NUCLIDE IN CROSS SECTION DATA =
co (IMN HNNAME LTIST) OF NUCLIDE ORDERED I IN -
ch SET L -
co NOR(N, L) ORDER NUMBER OF NyCLIDE IN SET L GIVEN ORDER -
(o ¥] NUMBER N IN CROSS SECTION DATA -
¢ -
C---.'---.-.------..------‘--—--.--'-.-.-.--.---.-..---.--.--.‘----.---.
c-----.--------‘-----..---.--‘--.-----.--------...-..--.-------'-.-.----
CR NUCLIDE CONCENTRATION ASSIGNM4wT DATA (3D RECORD) L4
€ -
cL (VOLZ(N),N= ] ,NZONE), (VFPA(N) ,N=1,NZONE), (VLSA(M),M=],N52), -
CL (NSPA(N) ,N=|,NZONE), (NSSA(M),MSL,NSZ), (NZSZ(M),M=1,NS2) -
C -
Cw 3x(NZONE4NSZ)=NUMBER OF WORDS -
¢ -
co VOLZ(N) VOLUMES QOF ZONES, CC -
co VFPA(N) VOLUME FRACTIONS FOR PRIMARY ZONE ASSIGNMENTS =
co VLSA(M) VOLUMES OF SUBZONES -
cD NSPA(N) NUCLIDE SEYT REFERENCE, PRIMARY ZONE ASSIGNMENT =
o)) (MAY BE ZERO ONLY IF THERE ARE SUBZONES) -
co NSSA (M) NUCLIDE SET REFERENCE ASSIGNMENT TO SUBZONES -
co NZSZ (M) ZONE CONTAINING SURZONE -
C -
C NOTE THAT TO CALCULATE MACROSCNPIC CROSS SECTIONS FOR A Z0NE, -
C 1T 1S5 NECESSARY TO CONSIDER THE CONCENTRATION OF EACH NUCLIDF -
C IN THE PRIMARY SET ASSIGNMENT (UNLESS A ZERO IN NSPA INDICATES -
C THERE ARE NONE) TIMES THE VOLUME FRACTIGON, AND THE CONCENTRATION =
C OF EACH NUCLIDE IN EACH SUBZQNE ASSIGNED TO THE ZONE TIMES THE -
c RAT10 OF THE SUBZONE VOLUME TO THE ZONE VOLUME, -
C -

[0 T A O L Lt L s R N U,

CEOF




-

3. ZNATDN - Zone and Subzone Nuclide Atomic the size of the last block of atom densities (see

Densities
—— 2D record).
ZNATDN-IV is unchanged relative to the Version

III specifications except for a clarification of

ChrA R AR R A AR IAKA KRR RA R AR AR AR A AR A AR KRR AR AR R AR A AR A AR AR AAAARARA AR Ak Ak k k k&

C REVISED yt1/3@/76 =
C -
CF INATDN=TV -
¢ -
CE ZONE ATOMIC DENSITIES (OF NUCLIDES) -
C -

*

Car kR R AR KRR KA R R AR AR AR R AR AR AR AR AR kAR AR R kAR RA R AR A A AR AR AR AR A AR AR N kW

(O T L gy g g S ey g g Uy g g g G

CR FILE INDENTIFTICATION L]
c -
CL HNAME, (HUSE(TY),1=1,2),1IVERS -
(o -
Cw 1+3xMULT=NUMBER OF WORDS -
C -
cD HNAME HOLLERITH FILE NAME = ZNATDN =(A6) -
co HUSE(I) HOLLERITH USER IDENTIFICATION (A6) -
ch IVERS FILE VERSINON NUMBER »
co MUL T DOUBLE PRECISION PARAMETER -
co {= A6 WORD IS SINGLE wORD -
co 2= A6 WORD IS DOUBLE PRECISION wORD -
C -
C_---.-‘--‘-----.------‘-'---...-....---..--l.'-----.--.---.-.--.---------
(e v et e e r e s r P e e P e C P e T T P e S e R N e P e e P e E NP T P ae =S e® one®wn
CR SPECIFICATIONS (1D RECORD) -
c -
CL TIME,NCY,NTZSZ,NNS,NBLKAD -
C -
Cw S=NUMBER OF WORDS -
C -
coh TIME REFERENCF REAL TIME, DAYS -
cD NCY REFERENCE CYCLE NUMBER -
co MTZs87 NUMBER OF ZONES PLUS NUMBER OF SUBZONES -
co NNS MAXIMUM NUMBER OF NUCLIDES IN ANY SET -
cD NBLKAD NUMBER OF BLOCKS OF ATOM DENSITY DATA -
C -
[ ol I L L L R e N L L L L T T T R TR R e
[T T e e R N T F 7 Ty
CR ZONE ATOUMIC DENSITIES (OF NUCLIDES) {20 RECORD) -
C -
cL CCADEN(N,JY,N=1,NNS),J=JdL,JU)====8FF STRUCTURE BELOW==== -
C ) -
(o] NNSx(JL = JU + §) = NUMBER OF WORDS -
C -
cC DO | M=i,NBLKAD -
CC 1 READ(N) %LIST AS ABOVEx -
C -
cC WITH M AS THE BLOCK INDEX, JL=(Me])&({(NTZSZ=1)/NBLKAD+1{)+} -
cC AND JU=MIND(NTZSZ,JUP) WITH JUP=sMx((NTZSZ=1)/NBLKAD + 1) Ld
C - -
co ADEN(N, I} ATOMIC DENSITY OF NUCLIDE ORDERED N IN THE -
co ASSOCIATED SET GIVEN IN ORDER FUR EACH ZONE b
co FOLLOWED IN ORDER FOR EACH SUBZONE -
c -
[ R R L L T L R e I Y L L T LY T T T ey iy
CEOF
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SEARCH - Criticality Search Data

There is no change in the SEARCH specifications

of Version IV relative to Version ITII.

42

CreAXEAKARSAKRRKRARAARAARARRA KA KRR AKAAARE A AKRKAKARRA KRR AR KRR XA KR AR KRR R KKK
C REVISED t1/32/76 -
¢ -
rF SEARCH =TV -
o -
rE CRITILALITY SEARCH FILE -
C -
Ca AR ARk A IR AR KA RAR R K RARRA KR AR R R AR R AR AR RN AR AR AR KRR AKX KRR AR AR AR AR KKk Xk

[T R e T R AL LA L e A LA T AL L L P AL LA Ll Ll ALl Ehdl bl XL bl

R FILE IDENTIFICATION -
[ -
CL HNAME , (HUSE(T)»I=1,2),IVERS -
C -
W 1+3xMUL T=NUMBER OF wORDS -
c -
co HNAME HOLLFRITH FILE NAMF « SEARCH = (46) -
co HUSE(L)? HOLLERITH USER IDENTIFICATION (A6) -
co 1VERS FILE VERSION NUMBER -
cD MuLTY DOUBLE PRECISION PARAMETER -
co t= A6 WORD IS SINGLE wORD -
ch 2= A6 WORD IS DOUBLE PRECISICN wORD -
c -
(memceomssenrtucnsanse et e s m e A e e s s sa e e e e m .. e e m————
LRy r e PR e Y L R e L A P L L I R L L R L R R L R L L
Cr INDIVIDUAL DATA SET TOENTIFIER (10 RECORM) -
C -
CL NSHID,NREC, (NSP(I),1I=1,18) -
C -
Cw 2@=NUMBER NF wWORDS -
C -
co NSHID POSITIVE INTEGER IDENTIFYING A SET OF SEARCH -
co DATA, THIS AND FOLLOWING RECORDS REPEATED =
cD UNTIL NEGATIVE NSHID TERMINATES FILt -
[ofh} NREC NUMBER 0OF RECORDS YO SKIP T0 POSITION ON NEXT =
co INDIVIDUAL DATA SET IOENTIFIER RECORD -
cn NSP(T) RESERVED -
C -
c——----------.----.-uotunu--.-—u---—-------—----9-.----.—---------------
[ e S L L L A L A L L R A L Ll R A L]
CR FILE SPECIFICATIONS (2D RECORD) -
c -
CL FFFK,DKEFF,EPSK,EPSET,CMOD, (SRCH(I),I=1,5),ISRCH, ISZ0P, NMAXNP, »
cL NCINTIANCINTJI,NCINTK,NISOSR, NSETS,)NEIRNG, ITEND, ICEND, -
cL (NRCH(I),1=1,19) -
C -
CwW U@=NUMBER NF WORDS -
[ -
co EFFK DESIRED MULTIPLICATION FACTOR -
o DKEFF MULTIPLICATION FACTOR SLOPE -
co EPSK CONVERGENCE CRITERION Y0 BE MET BY EFFK -
co EPSET CONVERGENCE CRTITERION TO BE MET BY PRIMARY -
(W] VARIABLE -
ch CMOD MODIFIER APRLIFD 7O NUCLTIDE CONCENTRATIONS -
co VARIED SPECIALLY (ISRCH=7 BELUW),MAY BF -
cD L7,0 -
co SRCH(I) RESERVED -

O



co ISRCH TYPE OF SEARCH -
(od)) A= NOT DEFINED -
co {e BUCKLING SEARCH -
co 2= ALPHA SEARCH -
co S« DIMENSION SEARCH -
(o] 7= NUCLIDE CONCENTRATION SFARCH BY -
co PROPORTIONAL ADJUSTMENTS OF SELECTED -
co INITIAL CONCENTRATIONS -
cH 9= NUCLINE CONCEMTRAT]ION SEARCH BY ADDING =
co WEIGHTED EIGEMVALUE ADJHSTMENTS -
cH IO SELECTFD INITIAL CONCENTRATIONS -
oh 1520pP SURZONE OPTION FNR ISRCH = 7 OR 9 -
ch f= SFARCH DATA 1S Ry ZONE -
cD f= SEARCH DATA [S BY SUBZONE -
o)} NMAXNP MAXIMUM NUMBER OF NEUTRONICS PROBLEMS OR TRIAL =
co FIGENVALUES ALLOWED TN A SEARCH, A ZERD -
co MERE SPECIFIFS A DIRECT SEARCH, -
£o NCINTI NUMBER OF FIRST DIMENSTON COARSE MESH INTERYALS=
co NCINTJ NUMBER OF SECOND DIMENSION COARSE MESH -
co INTERVALS -
co NCINTK NUMBER OF THIRD NIMENSTON CUARSE MESH INTERVALS=
cD NISOSR NUMBER (F TSNTOPES (R NUCLIDES INVALVED 1IN -
)} CONCFNTRATION SEARKCH (ISRCK = 7 OR 9) -
co NSETS MUMBER (OF SPECTFYCATIONM SETS IN CONCENTRATION =
co SEARCH (ISRCH = 7 OR 9) -
cL NEIRNG FEIGENVALUE (E]) RAMGE RESTRICTTIONS, SEARCH -
co TERMINATED IF SPFCIFTED RANGF IS VIUOLATED, =
6o =1 El.LT.Q -
(of¥) W= NO RESTRICTION UN E -
co t= EI,6T.2 AND LT,1 -
ch 2= E1,GT.1 -
co TTEND TERMINATION OPTINN ON TTERATIVE PROCESS, SFAR(CH=
co IS LIMITED BY NMAXNP,NUMBER OF QUTER -
co ITERATIONS,DR NTHER PARAMETER, THEN -
co 2= NO RESTRAINT -
co fe TERMINATE IF COMVERGENCE CRTTERIA ARL -
ch NOT MET -
ch 2= IF CONVERGENCE CRITERIA ARE NOT MET, -
co TERMINATE ONLY IF PROBLEM IS NOT -
o CONVERGING, -
co 1CEND TERMINATION OPTIONS ON NUCLIDE CONCENTRATIONS =
cD B= TERMINATE JF ANY NUCLIDE CONCENTRATION =
o BECOMES NEGATIVE AT ANY STAGE OF THE -
co CALCULATION -
cD {= TERMINATE 1F ANY NUCLIDE CONCENTRATION =
co IS NEGAYIVE AT THE END OF THE SEARCH -
co 2= ALLOw NEGATIVE NUCLIDE CONCENTRATIONS -
co NRCH(T) RESERVED -
C -
C...------.--.-..-..-.-.-_----.-.--..-.----..-.-----.-----.---.--—-.--.-,—-
C!--'-"-----'--'-ho'.--.--'-----‘---'---------"-.----.-----.-"-------!
CR COARSE MESH MODIFIERS FOR DIMENSION SEARCH -
CR (3D RECORD)Y -
C -
cC PRESENT IF ISRCH,EQ,5 -
o -
5L (SRHDICIY y I=1,NCINTI), (SRHDJI(J) »JI=1,NCINTJ), (SRHDK(K) , K21, NCINTK) =
CwW NCINTI+NCINTJ+NCINTK=NUMBER OF WORDS

¢

éD SRHDIC(T1)
()] SRHDJ(J)
co SRHDK(K)
c

FIRST DIMENSION COARSE MESH MODIFIERS

SECOND DIMENSION COARSE MESH MODIFIERS
THIRD DIMENSTON COARSE MESH MODIFIFRS

t 3 3380 0 8

C--’----.-----.---..---.-,-.------_-------..-----.---.-..---—----.------.
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CR NUCLTDES FOR PROPORTIONAL SEARCKH AND SPECIAL SEARCH -

R (40 RECORD) -
c -
cc PRESENT TIF JSRCH,EQ,7 -
r: -
CL (NSHZ1C(IY, T2, NSETS), (MSHZP2(T),121,NSETS), -
CL C(HNMAMS (N, [),N=1,NISOSR), T=1,NSETS), (HNSHN(J),J=1,10) -
C

Cw CANSETS+MUL T« (MISUSRANSETS+102)=NUMRER OF wWORDS

C

o NSHZI(T) FIRSYT NUMBFR OF A CONSFCUTTIVE SET OF ZONES

ch IF 1SZ0P.ER.?, OR OF A CONSECUTIVE SET OF

co SUBZONES IF TSZ0P,EQ,1

co NSHZP(]) LASY NUMBER OF A SET OF ZONES QR SUBZONES

cD HNNAMS (N, 1) REFERENCE NAMES OF NUCLIDES WHOSF
co CONCENTRATIONS ARE 70 BE ADJUSTED (A6)

-
co HNNAMS (N, 1) REFERENCE NAMES OF NUCLIDES WHOSE -
co COMCENTRATIONS ARE T0 BRe ADJLISTED -
co PROPORTIONATELY IN ABOVE ZONES (A6) -
ch HNSHN(J) SEARCH NUCLIDE REFERENCE USED AS NOTED BELOw -
ch (A6) -
C -
cc HNNAMS CONCENTRATIONS ADJUSTED ACCORDING TN -
cC " Ce = Ci*EI AND HMNSHN CONCENTRATIONS ADJUSTED -
cc ACCORDING TO C2 =CY ¢ C1*(1,2=FEI)xCMOD WHERE -
cC FI1 IS THE FIGENVALUE, ) -
e C1 IS THE INITIAL CONCENTRATION, AND -
cC Cz2 1S THE FINAL 0OR INTERMEDIATE VALJE OF -
cc THE CONCENTRATION -
C -
(o R L Y R L L L L L R R R T P Y L L R T Y R el ekl o
[ R e R e L L P T T R Y TR Y e
CR NUCLIDES FOR SEARCH INVOLVING WETIGHTED EIGENVALUE -
CR ADJUSTMENTS TU INITIAL CONCENTRATIONS -
R (5D RECURD) -
C -
ccC PRESENT IF ISRCH,EQ,9 -
C -
cL (NSHZ1(I),T=1,NSETS), (NSHZ2(1),I=1,N8ETS), -
CcL ((HNNAMS (N, I),N51,NISOSR),T=1,NSETS), -
cL C(CHZDN(N, T),N=1,NTSOSR), I=1,NSETS) -
c -
o NSETSx(2+NTSOSRx(1+MULT)ISNUMBER OF WORDS -
C ‘ -
cL NSHZI(T) FIRST NUMBER OF A CONSECUTIVE SET OF ZGNES -
co IF 1SZ0P,E0.@, UR OF A CONSECUTIVE SET OF =
co SUBZONES IF JIS7OPEQ,1 -
co NSHZ2(T1) LAST NUMBER OF A SET OF ZONES OR SUBZONES -

co CHZDM(N, T) CONCENTRATTON MUDIFIERS

c -
cc CONCENTRATTONS ADJUSTED ACCORDING 10 -
cc €2 = CI+EJ*CHZDN WHERE EJ, C1, AND C2 ARE =
cC AS DEFINFD UNDER ISRCH ,EG, 7 -
C -
Cpo--.---.---.-.-.----------------------.--------.gg----_--.-.----..----.
CEOF

D. Particle, Power, and Reactivity-Worth Distri- PWDINT, and WORTHS. The specification for each of

bution Files

There are eleven standard interface files which
can be categorized as particle, power, and reactivi-
ty-worth distribution files: SNCONS, FIXSRC, RTFLUX,
ATFLUX, RCURNT, ACURNT, RAFLUX, AAFLUX, RZFLUX,

44

these files follows. The WORTHS file is presented
as a tentative, for-trial-use standard only and has
not yet been fully adopted as a standard.

1. SNCONS - Sy Constants

The SNCONS, Version IV file specifications are

unchanged from Version III.

-




Chhrkb Ak AAAAKKRARKAAKRRRK R KA A XA AAAAAARAARXRKARAAAKRARAAKRARKAAR Ak R A KA AN R Kk £k Kk kX

c REVISED t1/3a/76 -
¢ -
CF SNCONS=]V -
cE SN CONSTANTS -
C -
CAA kI AR AR AR KRR AR AR KK AR AR AR AR AR KRR R A AR R AR A AR ARAAR KA KA A KA A AR AR R KA XA KRR A KR

o X T L L R L L R L LR LA A Al Ll L L LAl el Sl

CR FILE IDENTIFICATION -
C -
CL HNAME, (HUSE(T),1=1,2), 1VERS -
C -
CH 1+ 3xMULT=NUMBER OF WORDS -
o -
co HNAF HOLLERITH FILE NAMF = SNCONS = (46) -
co HUSE (1) HOLLERITH USER IDENTIFTICATION (A6) -
ro 1VERS FILE VERSION NUMBER -
co MULT DOUBLE PRECISION PARAMETER -
cL {= A6 WORD IS SINGLE wORD -
co 2« A6 WQORD 1S DOUBLE PRECISION »ORD -
c -

S L L L L R

o TP qupepes PRSI G T

CRr SPECYFTICATIONS (1D RECORD) -
¢ -
CL NDIM, NDIR, TOUM, TDUM -
C -
Cw dsNUMBER OF WORDS -
C -
co NDTM NJMBER (OF DIMENSTONS -
o NDIR NJUMBER OF DIRECTTONS -
€D 1DUM UNDEFINED, USED TO OBTAIN FOUR AORND RECORD, -
c -

PRSI eY SR SRR Y

[0 L L kLl R R e Ppeppapa

CR ONE DIMENSIONAL SN CONSTANTS (20 RECOROD) -
EC PRESENT It NDIM,FEu,1 :
EL (DIRWGT(I),I=1,NDIR), (DIRMU(T),I=],NDIR) :
EN 2xNDIR=NUMBER OF WORDS :
ED DIRWGT(I) DIRECTIOUN WEIGHT FOR EACH DIRECTION :
gD DIRMUY DIRECTION COSINE FOR EACH DIRECTION :

c"""""'-""'-'-""""--f"-""'."-"°"‘.‘""---'.“"'-""’

[ R L L L T T T T T T LY Yy ey P,

CR MULTI=DIMENSTONAL SN CONSTANTS (30 RECORD) -
C -
cc PRESENT IF NDIM,GE,2 -
C . -
cL (DTRWGT(I),I=1,NDIR),(DIRMU(CT),I=1,NDIR),(DIRETAC]I), I51,NDIR) -
[ . -
Cw 3xNOIR=NUMBER OF WORDS -
c . o -
co DIRWGT(I) ' DIRECTION WEIGHT FOR EACH DIRECTION -
ch DIRMU(T) DIRECTYION COSINES WITH RESPECT TO FIRST -
co DIMENSION,. L -
co DIRETA(I) DIRECTION COSINES WITH RESPECT TO SECUND -
co DIMENSTION, -
c -

C-—--—-—-.-----...--------.-----.-----.----..-ogpuonncy------o---..----.

CEOF
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2. FIXSRC - Distributed and Surface Fixed 3D record. (It should be noted that
Sources FIXSRC-III files are structured the same
as FIXSRC-IV files with NBLOK=1).

FIXSRC-IV contains two changes from FIXSRC-III:

(b) A long-standing error in the Third Dimen-
sion Surface Source Pointers (8D) record
has been corrected. The list in Version
ITT had been incorrectly given as

[ (ISPTRK(I,J),T=1,NINTI),J=1,NINTK].
The NINTK should be NINTJ.

(a) A blocking factor NBLOK has been added to
the end of the list of file control words
on the Specifications (1D) record. The
use of this factor permits the blocking
of distributed fixed source data on the

Chhkk A AR AR AR AR AN R AR AR AR AR AR KRR KA A RN RN R KRR RAA AR AR AR A AR AR KR KRR Rk ARk Rk K

o REVISED 11/32/706 -
C -
CF FIXSRC=]V -
Ct DISTRIRUTED AND SURFACE FJXED SOUKCES -
C -

Chk bk k kA AR A AR AR KA AR AR AARRNAARRK A KRR AR ARRAKKRAAAAR ARk Rk Ak kk Kk hkkk kk ok kkk

(eemesmnccsnncareenrarresveasrsnoumraraaser e e e me e e s

o521 FILE IDENTIFICATION -
C -
cL HNAME , (HUSF(T),1I=1,2),IVFRS -
o -
CA t+3xMUL TeNUMBER OF wWORDS -
In -
cD HNAME HOLLERTITH FILE NAMF « FIXSRC = (A6) -
co HUSE (1) HOLLERITH USER IDENTIFICATION (A&) -
(o)) IVERS FILE VERSION NUMRER -
(] MULT NOUBLE PRECISION PARAMETER -
co f= A6 WORD IS SINGLE wORD -
(W] 2= Ah WORD 15 DOUBLE PRECISION WORD -
C -
C.--.-’-O---'-...-..---.---.-------“‘-1‘----.---.-.---.--.----.-----.--'
CR SPECTIFICATIONS (10 RECORD) -
C -
cL T1TYPE,NDIM/ NGROUP,NINTI,NINTI,NINTK, TOISTS,NDCOMP,NSCOMP,NEDGL, =
cL NEDGJI ) NEDGK, NBL UK -
C -
Cw 1 3=NUMBER DF WDRDS -
rn -
(o3} ITYPE TYPE SOURCE, @=DIFFUSION -
co § =8N -
co NDTwM MUMBER OF DIMENSIONS -
co NGROUP NUMBER OF GROURS -
co NINTI NUMBER OF FIRST PDIMENSTON FINE MESH INTERVALS =
co NINT S NYMBER 0OF SECOND DIMENSION FINF MESH INTERVALS =
co NINTK NUMBER OF THIRD DIMENSION FINE MESH INTERVALS =
co IDISTS DISTRIBUTED SOURCE FLAG, -
co A= NO DISTRIBUTED SOURCE GIVEN, -
co {= DISTRIBUTED SOURCE IS GIVEN, -
co NDCOMP NUMBER OF DISTRIBUTED SOURCE COMPUNENTS -
co NSCOMP NUMBER OF SURFACE SOURCE COMPONENTS -
co NEDGT MUMBER OF FIRST DIMENSTUN BQUNDARY SOURCES -
co NEDGJ NUYMBER OF SECOMD DIMENSION BOUNDARY SOURCES -
co NEDGK NUMBER OF THIRD DIMENSTON BOUNDARY SOURCES -
co NBLOK DATA BLOCKING FACTOR FOR DISTRIBUTFD FIXED -
co SOURCES IN MU|TI=-DIMENSIONS, (2ND DIMENSION =
co VARTARLE TS BLOCKED INTO NBLOK BLOCKS, -
cD SEE 3D RECORD RELOW) -
C -

C-‘.-----.-------------.----------.---.--.--.-----.-------------..-..--

-
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[ L T A R A N Y e L L R L P R L R RS R A Ll

CR ONE=DIMENSTUNAL DISTRIRUTEN FIXED SCURCE (2D RECORD) -
c -
cc PRESENT IF NDIM,FQ,1 AND IDISTS,.NE,U -
C -
CL CCADTIST(L,T), L1 ,NOCOMP), 121, NINT])ee=NOTE STRUCTURE BELOW=e= -
r -
CwW NDCOMPANINTI=NUMBER NF wORDS -
C -
[ DO 1 J=1,NGROUP -
C ! READ (N) %L IST AS AROvVEx -
G -
co BOIST(L, 1) NDISTRIABUTEDN SOURCE BY COMPONENT, INTERVAL, -
co AND GROUP -
C -
[ T TPy SppEE SRR PR DRSS S e L L e T P )
(erererereussert et e N T e a T e R s En TN e T Ul e ST e e e A ST e Y a s a "
CR MULTT=DIMENSTIONAL DISTRIBUTED FIXED SQURCE (30 RECURD) -
c -
cc PRESFENT IF NDIM,GE,2 AND IDISTS,NE,Q -
¢ -
CL ((ADIST(I,J),1I=1,NINTI),J=JdL,JU) e=wa=SEE STRUCTURF BELOW=wews= -
C -
C W NIMTT«A(JU = JL + 1) = NUMBER OF WORDS -
C -
o DOt N={,NGROUP -
C DO 1 L=t,NDCOMP -
r DG § K=1,NINTK -
C DO 1 M=1,NBLOK -
C 1 READ (N) *LIST AS ABOVEx -
C -
cC WITH M AS THE BLOCK INDEX, JL=zt¢(M=1)A((NINTJ=1)/NBLOK +1) =
cC AND JUSMINB(NINTJI, JUP) WHERE JUP=MA((NINTJ=1)/NBLOK +1) -
C -
co ADIST(T, ) DISTRIBUTED SUGURCE AS DEFINED ABOVE -
C -
[ T I L L L L X e e R R L Y TR T R
(eewverecsunsrw e essr e rar e e s s Ean et e e s N r e A e e s e Taeeeaae-
CR FIRST DIMENSION SURFACF SOURCE POINTERS (40 RECORD) -
o -
ccC PRESENT IF NEDGI.NE,@ -
¢ -
CL ((ISPTRICI,JY,I21,NEDRYI),J=1,NINT])eeeNOTE STRUCTURE BELOW=e= -
r -
Cw MBDRYI*NINTJ=NUMBER 0OF wWORDS -
o -
C DO 1 K= ,NINTK -
C 1 READ (N} *LIST AS ABOVE= -
C -
cD ISPTIRICI,LJ) ISPTRI(I,J) DENOTES THE INTERCEPT OF CHANNFL -
co J,K WITH MESH BOUNDARY PLANE I, IF ISPTRI(I,J)=
o) =0, NO SURFACE SOURCE TS PRESENT AT THE -
co INTERCEPT, IF [SPTRI(T,J)=M, THE MTH SURFACE =
co SOURCE SPECIFIFD IN THE NEXT RECORD BELUW IS -
(o] PRESENT AT THE INTERCEPT, -
co MEDRY ] =NINTI+1, NUMBER OF FIRST DIMENSION FINE MEFSH =
co BOUNDARTES -
(emesnrncreresn e ar e e T e e e s e r P e e s e e rw R TR e e TSt Rt et e e S mn -
C..--.,.-.----—-.------'--.------------q-----.-..--.--.-----o----------.
CR FIRST DIMENSTION SURFACE SQURCES (S0 RECORD) -
C -
cC PRESENT TF NEDGI NE,Q -
C -
cL CCCQSURFI(M, LyN), M= ,NEDGI) ,L=1,NSCOMP) ,N=1,NGRQUP) o
c -
Cw MEDGIXNGRUUPANSCOMP=NUMBER OF WORDS -
C -
co QSURFI(M,L,N) FIRST DIMENSION BQUNDARY SOURCES BY BOUNDARY, =
co COMPONENT, AND GROUP, -
C -
[ emececrrevsncarrsus e my e e e r U e s e S e Te s R C PP e T TP e e EnE

47




48

[ gy ey gy g U P

CR SECOND DIMENSION SURFACE SOURCF PUTINTERS (60 RFCDRD) -
C -
c PRESENT TF NDIM,GE,2 AND NEDGJ NE,® -
c -
cL ((ISPTRICL,J1,I=1,NINTT),J51,NBDRYJ)="=NOTE STRUCTURF BELOWe== -
G -
CA NINTT®NBDRYJ=NUMBER OF wNKDS -
c -
C DO 1 K=t NINTK -
C 1 READ (N) *LIST AS ABOVE® -
c -
cu 1SPTRJ(I,d) ISPTRJ(I=J) DENUTES THE INTERCEPY NF CHANNFL -
co ToK WITH MESH BQUNDARY PLANE J, IF ISPTRJ(1,J)=
co =9, NO SURFACE SOURCE TS PRESENT AT THE -
co ‘ INTERCEPT, TF ISPTRJ(I,J)=M, THE MTH SURFACE =
ch SOURCE SPECIFIED IN THE NEXT RECORD BELOW IS -
(o)) PRESENT AT THE INTERCEPT, -
co NBDRRYJ =NINTJ+1, MUMBER OF SECOMD DIMENSION FINE MESH =
co RUUNDARLES : -
C -
r_---.--------.-—-—.v-.-.-—-----..—.------.---—-—.---.-----------—-.--.-.
(e vesurmerue e tne T o e Nt e R A T s C s T e s e e R ar e R ce e et e e .
CR SECUND DIMENSION SURFACE SOURCES {7D RECORD) -
c -
rc PRESENT IF NDIM,GE,2 AND NFDGJ,NE, D -
[ -
cL CCCUSURFI(M, Ly N), M1y NEDGJIY ,L=1, NSCUMP)Y ,N=1, NGROUP) -
" -
(o NEDGIANGROUPANSLOMP=NUMBER OF WORDS -
C . -
co BSURFJIC(M, L, N) SECOND DIMENSINN BOUNDARY SOURCES BY BOUNDARY =
co COMPONFNT, AND GROUP -
C -
(evemenmncur et n e e P e St T nr e e TR e T TPl RN S T SRR, e m .-
[ L L L R e iy sy g g Sy Uy G S
CR THIRD DIMENSIUN SURFACE SOURCE POINTERS (8D RECORD) -
C -
cc PRESENT TF NDIM,EQ,3 AND NEDGK,NE,O -
£ -
cL (CTSPIRK(L,JYsT21,NINTI),J=1,NINTJ)===NOTE STRUCTURE BFLOWww= -
C -
Cw NINTTaNINTJI=NUMBER OF WQRDS -
C -
o DO 1 K=1,NBDRYK -
o 1 READ (M) =LIST AS ABOVEx -
C .
co ISPTRK(I,J) ' ISPTRK(I,J) DENUTES THE INTERCEPT NF CHANNEL -
cD T,J WITH MESH BOUNDARY PLANE K, IF ISPTRK(I,J)=
co =9, NO SURFACE SOURCE TS PRESENT AT THE -
ch INTERCEPT, IF [SPTRK(I,J)=M, THE MTH SURFACE =
cL SOURCE SPECIFIFD IN THE NEXT RECORD BELUW TS -
ch PRESENT AT THE INTERCEPT, -
co NBDRYK =NINTK+1, NUMBER OF THIRD DIMENSTION FINE MESH e
co BOUNDARTES -
o -
c.-------.--—q---—-----------.-----.--_-..--.-.-------------.----..----.




(eeecacemessaccreeersoranrssreeeranre s resa e e e e P e A m e nan S ..

R THIRD NDIMENSTON SURFACE SOURCES (90 RECORD) -
EC PRESENT TF NNIM,EQ, 3 AND NEDGK,NF,D -
ﬁL CCCISURFK (M, L, N), M1, NEDGK) ,L=1,NSCOMP), N2t ,NGROUP) -
Ew NEDGKANGROUPANSCOMP=NUMBER UF WURDS -
ED OSURFK{M,L,N) THIRD DIMENSTON BOUNDARY SOURCES BY BOUNDARY, :
co COMPONENT, AND GROUP -
¢ -

C--—.-----.----i..--—---o-..-----------o-----u--.----------------.-----.

CENF

3. RTFLUX (ATFLUX) - Regular (Adjoint) Total
Fluxes, RCURNT (ACURNT) - Regular (Adjoint)
Currents

The four files RTFLUX-IV, ATFLUX-IV, RCURNT-IV,
and ACURNT-IV each differ from their Version III

counterparts only in that the former have added a
blocking factor NBLOK to the end of the list of file

control words on the Specifications (1D) record.

The use of the NBLOK factor permits the blocking of

either:
(a)
or
M)

the group variable in one-dimensional
problems (see 2D record),

the second dimensional variable in two- or
three-dimensional problems (see 3D record).

Note that the Version II1 files are constructed

in the same way as Version IV with NBLOK=1.

CAARA KA AR AN KA AR R AR A RO AR AR AR AN R R AR KR AR R AR A AA A KA A A AR AR AR AKARRARA KRR A A AR A Ak K

C REVISED 11/32/76
C

CF RIFLUX=1V

Ct REGULAR TOTAL FLUXES

C

Cahhh Ak R kAR AR R AR R AR K A AR AR A KA AR A A A AR R R AR R R AR A A A AR AR KRR RRARRARAARKNKR

-
-
-
-
*x

co ORDER QF GROUPS TS ACCORDING TO DECREASING

co ENERGY, NOTE THAT DOUBLE PRECISION FLUXES ARE

co GIVEN WHEN MULT=?

[ e L e T T N L L R R Y L LT T T T TR PR Yo PRl ey
CR FILE IDENTIFICATION -
c -
cL HNAME, (MUSE(1),1=21,2), IVERS -
c . -
Cw 1+3xMULT=NUMBER OF WORDS -
€ -
Ch HNAME HOLLERITH FILE NAME = RIFLUX = (4A6) -
co HUSE(]) HOLLERITH USER IDENTIFICATION (Ab6) e
co 1VERS : FILE VERSIDN: NUMBER - -
Co MULT DOUBLE PRECISION PARAMETER -
cD 1= A6 WORD IS SINGLE WORD -
co 2= A6 WORD IS DOUBLE PRECISION wWORD -
C -
[ L T e T T e L L L L L L T T L L T T T T Ty
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CR SPECIFTICATIONS (10 RECORD) -
I -
CL NDTM, NGROUP , NINTT,MINTI, NINTK,ITER,EFFK,PUWER,NBL 0K -
r -
Cw 9 =NIUMBER OF w0RDS -
C -
co MD I M NUMBER OF DIMENSTUNS -
cD NGLROUP NUMBER OF FNERGY GROUPS -
co NINTTY NUMBER OF FIRST DIMENSIQON FINE MESH INTERVALS =
cu NINTJ NUMBER OF SECUOND DIMENSION FINE MESH INTERVALS =
co MINTK MUMBER OF THIRD DIMENSTON FINE MESH INTERVALS, =
co NINTK,EQ, 1 IF NDIM,LE,2 -
co ITER NUTER ITERATION MUMBER AT WHICH FLUX wAS -
cD WRITTEN -
ch EFFK FFFECTIVE MULTIRLICATION FACTOR -
o POWER POWER IN WATTS T0O WAHICH FLUX IS NORMALIZED -
co NBL Ok DATA BLOCKING FACTNR -
cu IF NDIM,EQ.1 THF GRDUP VARIABLE IS5 RLOCKED =
(o} INTO NRLOK HLOCKS (SFE 2D RECORD BELOW) =
co IF NUTM_GF,2 THE 2ND NIMENSTON VARLIABLE IS =
co RLOCKED INTD NALOK BLOCKS (SFE 3D RECORD)=
C -
[ e o U i e
C---------------.---u----.-----------—----.-—v----—----n----------------
CR ONE DIMENSTOMAL REGULAR TOTAL FLLUX (20 RECORD) -
C -
cc PRESENT IF NDIM,FG,} -
c -
Ci. CCFREGCT, ) T= L, NINTT) yJ3dL, JU)w===eSEE STRUCTURE RE| (Weewew -
c -
Cw NINTI=(JU « JL + 1)2MULT = NUMBER OF wORDS -
c -
C DOy Mst,NBLOK -
c 1 READ(N) xL 1ST AS ABQVEx -
C -
cC WITH M AS THE BLOCK INDEX, JLz(M=1)x((NGROUP=1)Y/NBLUK+1)+] =
eC AND JUSMIND(MGROUP, JUP) WHERE JUP=Ma((NGROUP=1)I/NBLOK $1) =
¢ -
co FREG(I,Jd) ONE DIMENSTONAL REGULAR TOTAL FLUX BY INTERVAL =
co AND GROUP, -
c -
O T R R R L S u e Sy S N
C--------------'---------b-.----------.---.-v----------------.---.-----.
CR MULTI=DIMENSTONAL REGULAR TOTAL FLUX (30 RECORD) -
C -
cc PRESENT IF NDIM,GE,2 -
c -
cL CCFREGCI I, T2, NINTT),J=dl, JU)wereaSEFE STRUCTURE RE|QW===we -
[ -
Cw NINTT&A(JU « JL + $1)&xMULT = NUMBER OF nDRDS -
o -
c DO ) L=1,NGROUP -
C DO | K=l NINTK -
[ DO 1 M=, NBLOK -
C 1 READC(N) *LTST AS ABQVE# -
C -
cC WITH M AS THE BLOCK TNNEX, JLa(M=1)aC(NINTJ=1)/NBLOK +1)+] =
cC AND JUSMIN@(NINTJ, JUP) WHERE JUPSMx((NINTJ=1)/NBLOK +1) -
C -
ol FREG(I, ) MULTI-DIMENSIONAL REGULAR TOUTAL FLUX -
co BY INTERVAL AND GROUP, -
C -
C"“-"""'-""-“-.--""""--'-"'""--"'-"'-""-".'-"-..'.'-.""
CEOF




CAh kR A A A AR AR KA RKAKNKRRRKR R AR AR AR R AR kR AR KA R ARNAAKRKAN RN A kAR hk kAR ARk k kh Ak K

o REVISED 11/30/76 -
C -
CF ATFLUX=]IV -
ct ADJDTINT TOTAL FLUXES -
c -
Ct*i*k*i*k*******i**!iik*tik*tttﬁt*k*tkﬂtﬁkiﬁﬂii*t*tkkk***t*it*i***ﬁikk*
Lo ORDER OF GROUPS TS ACCORDING TO TNCREASING

co ENERGY, NOTE THAT DOUBLE PRECISTON

()] FLUXES ARE GIVFN wHEN MULT,EQ,2

[ R R L e g U VU Shp Sy g gy o U Vg g S g USSR
CR FILE IDENTIFICATION -
C -
CL HNAME , (HUSE(T),T=1,2),IVERS -
o}

CA 1+34MULT=NUMBER OF #wDRDS

C

co HNAME HOLLFRITH FILE NAME = ATFLUX = (A46)

o HUSE (1) HOLLERITH HSER IDENTIFICATION (A6)

co IVERS FILE VERSION NUMRER

€D MuLT NOUBLE PRECISION PARAMFTER

ch 1= A6 WORD IS SINGLE a0RD

cD 2= A6 WORD IS DOUBLE PRECISINN WORD

c -
[ R R L T T O Y T T iy NPy S U N
ey AU SUy g USSP Py Sy S
(o SPECTFICATIONS (4D RECORD) -
C -
Cl. MOT#, NGROUP , NIMTT, HINTI, MINTK, ITER,EFFK, AUIIM, NBLOK -
C -
CH 9 =NUMBER OF w~ORDS -
r -
co NDT# NUMBER OF DIMENSTONS -
e NGROLIP NUMBER 0OF ENERGY GROUPS -
co MIMTT MUMBER OF FIRST DIMENSTON FINE MESH INTERVALS =
(o] NINTJ MUMBER OF SECUGND DIMENSION FINE MESH INTERVALS -
£o NINTK MUMBER OF THIRD DIMENSTION FINE MFSH INTERVALS, =
co NINTK,EQ,1 IF NDIM,LE,? -
(o)) 1TEK OUTER JTERATION NUMBER AT WHICH FLUX WAS -
co WRITTEN -
co EFFK EFFECTIVE MULTTIPLICATION FACTOR -
o ADUM RESERVED -
co NglL UK DATA BLOCKING FACTOR -
o IF NDIM_ER.1 THE GROUP VARIABLE 18 BLOCKED -
Co INTO NBLOK BLOCKS (SEE 2D RECORD BELOW) -
co IF MDYM,GF,2 THF 2ND DIMENSIUN VARIABLE IS =
co BLOCKED INTO NBLOK BLOCKS (SEt 30 RECURD)=-
¢ -
([ weewerecesesrecnrnrecerea v e T E e P e r e a S e e e e T e s E s e e T e, T e
[ R T e P N L L L L L L L L L L T e e e e N L L
CR ONE DIMENSTONAL ADJOINTY TOTAL FLUX (2D RECORD) -
r _ -
cC PRESENT IF NDIM,EQ,1 -
C ) -
C ((FADJCI,J), T2l ,NINTT),J=dl,JUYeemeaSEE STRUCTURE BEl(Wweowe -
r -
Cw NINTIxC(JU = JL + 1)#MULY = NUMBER OF WORDS -
c -
C DO 3 M=zi,NRLOK . -
C 1 READ(N) *L IST AS ABOVER -
I -
cC WITh 0 AS THE BRLOCK INPEX, JLz=(M=1)x((MNGROUP=1)I/NBLUK+1)+] =
cC AND JU=MINO(NGROUP, JUPY WHERE JuP=M& ((NGROUP=1)/NBLOK+1Y) -
C -
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cu FADJCI, ) NNF DIMENSTUMAL ADJOTINT TUTAL FLUX BY INTERVAL =
co AND GROUP, -
el -
c -

g g e

[ R Rl A T I e R N L L LT L L X Tpupupey S e
CR MULTI=NDIMENSTONAL ADJOTNT TOTAL FLIUX {30 RECORD) -
C -
cC PRESFNT TF NDIM O GE, 2 -
[ -
CL [(FANJCY,dY, T2, NINTT) IS )L, JU)emem=aSFE STRULTURE BELOANeveea L
C -
Cw MINMITACJE = JL + $)aMUlT = NUMBRER OF wORDS -
C ~
C DO 1 L=1,NGROUP L
C DO 1 K=l,NINTK -~
C DU 1 M=1,NBLOK -
r f READ(N) xLIST AS ABQVE# -
r »
C wWlTH m AS THE BLOCK TNDEX, Jls(M=1)x((MINTJI=1)/NBLOK +1)+1 =
f.C AND JUSMINA(NINTI, JUP) WHERE JUP=Mx ((NINTJ=31)/NBLOK 419 o
C -
co FanJgel, MULTT=DIMENSTOMAL ADJOINT TOTAL FLUX ~
rv RY INTERVAL AND GrOuP, -
f ~

[ e R L. L Lk E R e R T 'Y L T L T T Ty,

CEOF

C**k*k*t**ti*tt****k*l***t*ktki*t*tﬁtﬁkltﬁ***ﬂﬁ*tﬁ*ﬁkt*k*k*k*k*tﬁ*tk*t**

C REVISED 11/30/76 -
C "~
CF RCURNT=]IV -
CE REGULAR CURRENTS -
C -
C*i**i*t***t*ﬁ*t*k**ﬁi******i***iﬁ*ﬁl****tkﬁ*i*A****kﬁ************ﬁ*****
cv ORDER OF GRUUPS TS ACCORDING TO DECREASING

co ENERGY,
C---.-'---..------.-----9.----------—-.--------.----------—.------.-----
CR FILE IDENTIFICATION -
c -
cL HNAME, (HUSE(T),1=1,2), IVERS -
C -
Cw 1+3«MULT=NUMRER DF WORDS -
C ) -
co HNAME HOLLERITH FILE NAMF = RCURNT = (A6} -
co HNAME HOLLERITH FILE NAMF = «(a6) -
coh HUSE (1) HOLLERITH USER IDENTIFICATION (A4) -
cL IVERS FILE VERSION NUMRER -
ro MubT DOUBLE PRECISJON PARAMETER -
o f= A6 WORD 18 SINGLE wORD -
ED 2= A6 WORD IS DOUBLE PRECISION wORD -
) -
C-----------—----.-—----~----.-------b--...----—--—---u-------—--..-----

T
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CR SPECIFICATIUNS (1D RFCORD) -
C -
cL NDTH,NGROUP, HINTT,NIMTI, MIMNTK, NsLOK -
C -
Cw b=NyMhER OF wQRDS -
r: -
co Mo TE NUMBFR UF DIMENSTONS -
ro NGROUP MUMBER OF GROUPS -
(D)) NINTT MUMBER (F FIRSY DIMENSTON FINE MESH INTERVALS =
) MINT YD MUMBFR 0OF SECOND DIMENSION FINE MESH INTERVALS =
o) MIMTK NUMBER (F THIRD DIMENMSTON FINE MFSH INTERvVALS, -
ro MINTK, Euw,) IF MNUTNM,LE,? -
co NHL UK NATA BLUOCKING FACTOR -
rn IF MDIM,ER.1 THE GROUP VARIABLE IS BLOCKED =
co INTO NBLOK BLUCKS (SEE 2D RECORD BELOR) =
o) IF NDIM,GF,?2 THE 2ND DIMENSION VARlAolg 1§ =
oo BLOCKED TNTO NRLOK BLUCKS (SFE 3D RECURD) =
C -

(R L R e e e R R R R AL R R Ll Al R Rl Ll bl il Rl Al

L L L L L T e R R N E L E L L R P R R R R L R L L LR

Ck NNE DIMENSTOUNAL REGULAR CURRENT (20 RECORD) -
C -
ceC PRESEHT TF NDIMEG, -
C -
L ((RCURT(T, 1), 121, 8B0ORYI) ,,J2d,JU) wme==SEE STRUCTURE BELNA=eee= =
C -
Cw NEDRYIXx(JU=JL+1) = NUMBER QF wORDS -
C -
C Dl 1 Mel, NELOK -
C 1 READ(N) *LTST AS ABRQOVE -
C -
tC wlTh # AS ThE BLOCK INDEX, JL=(Me])ax{ (NGROUP=$)I/NGLOK41)+] =
cC AND JUSMINA(NGRQOUP, JUP) WHEKE JuPzM&( (MGROUP=1)/MBLOK +1) -
C -
co RCURT(T,J) ONE DIMEMSTONAL REGUL AR CURKRENT BY MESH POINT =
co BOUNDARY AND GROUP -
o NBDRY] =NINTI+1, NUMBER OF FIRST DIMENSTON FINE MESH »
CL BOUNDARIES -
G -
r_-o-.-----—---.-.--------o.-------v-------..-qnu-----------.------..-----

[ R R e L E L E P R LR R L L
CR MULTI=DIMENSTONAL REGULAR CURRENTS AT FIRST DIMENSIUN -
CR BUUNDARIES (3D RECORD) . -
C -
CC PRESENY TF NDIM,GE,2 -
C -
CL ((RCURT(T,J),I=1,NBDRYI),J2JdLyJU) ew=eeSEt STRUCTURE HELOKewe== =
C -
Cw NEDRYIx(JU=JL+1) = NUMBER OF WORDS -
C -
C DO 1 L=l NGROUP -
C DOt K=t ,NINTK -
C DU 1 M=z1,NBLNK -
C ! READ(N) «LIST 45 ARQVE® -
c B -
cc WITH M AS THE BLOCK TINDEX, JLz(M=3)s((NINTJI=1)/NBLOK +1)+] =
cc AND JUsMINB(NINTJ,JUP) WHERE JUP=Mx((NINTJ=1)/NBLOK +1) -
C -
co RCURI(T, ) REGULAR FIRST DIMENSTON BOUUNDARY CURRENT -
C »
(eosmemracensrasnenrsrrunrsasasensmaerasresm e e e eesee s e e ens e
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(e r e r s m e e r o e e rma R e e e e e m . m -~ = - -~ -~ ———— -

CR MULTT=DIMENSTONSAL REGULAR CURRENTS AT SECOMD DTHMENSION -
R ROUNDARIFS (4D RECORN) -
r‘ -
cC PRESENT TF MDIM,GE,?2

C -
L CCRCURTI(T Iy, Izt NINTTY,JS0L,J!!) ovee=SEE STRUCTURF BELUWemwe=e -
C -
Ca NINTI&A(JU = JL o+ 1) = MUMBER OF WORpRS -
C -
C DO 1 L=, NGROUP -
c DO | Kztl,NINTK -
r DO 1 Mz1,NRLDK -
o P READCNY *LTST AS AROVE#* -
C -
cc WITH t A8 THE BLOCK THDEX, JLz(Me1)x((NBDRYJ=1)/NALUK41) 4] =
ce AND JUzMINA(NBDRYJ, JUPY AHERE JUPsMx( (MBDRYJ=1)/MNBLOK+Y) -
C -
Co RCURI(CT, ) REGULAR SECOUND DIMENSION BOUNUARY CURKENT -
(o)) NHDRY J =NINTJ4 1, NUMBER OF SECUND DIMENSINN FINE MESH =
co ROUNDARIFS -
r: -

C------.----------.-------o-----------_---.-o-----------------.-~--o---

s e e e e " . T N N, e e R P . B T R e - " - - - - -
rR MULTT=NDIMENSTOMAL REGULAR CURKENTS AT THIRD DIMENSTON -
CR BUUNDARIFS, (50 RECNKD) -
¢ -
cc PRESFNMT TF NDIM,.FR,3 -
C -
CL ((RCURK(I, 1), 11, NINTI), 020k, JU) =eweeeSEE STRUCTURE RELQY*w=ws= -
o -
Cw MINTI®(JU e JL + 1) = NUMBER OF WURDS -
C -
o DO 1 L=1,N0RNAYP -
o DU 1 K=1,NRDRYK -
C DG 1 M=1,kRBLOK -
r 1 READ(N)Y *LTST AS ARUVE# -
C _ -
rc WITH = AS THE BLOCK TNDEX, JLz(Mef)at(NINTJI=t)/NBLDK $1)4] =~
cC AND JUsMTNA(NINTI, JUP) WHERE JUPsMAx((NINTJ=1)/NBLOK +1) -
e -
co RCURK(T,d) REGULAR THTIRD DIMENSTON BUUNDARY CURRENT -
co NEDRY K swINTRe Y, NUMBER OF THIKD DIMEMSTON FINE MESH -
co AOUNDARIES -
o -

C---v---------—-..-v---.--.-----.------——-------—-----------------------

CeEOF

Ct***k*****i**t**k**i**kik*i***ﬂﬁ*t*lttti*kt*ﬁl**liklkttltik*k**t****i**

C REVISED 11/30/76 -
c -
CF ACURNT=]IV -
CE ADJOINT CURRENTS -
c -
CARER AT AR AR IR AR I RKR R KKK A IR KK RS A AR AR R A A AR R AR AR R AR AR AR A AR AR A AR AR R A AR &
Co NRDER OF GROUPS TS ACCORDING T0 INCREASING

ce ENERGY,

N P A A s e
e
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CR FILE IDENTIFICATION -
C -
Ci HNAME,, (HUSE(T) s I=1,2), TVFRS -
c -
Cw 1+#32Ml TeNUMRER DF wORDS -
C -
co HNAMF HOLLERITH FILE NAME = ACURMT = (46) -
o} HUSE (D) HOLLERITH USER IDENTIFTCATION (As) -
o 1VFERS FILE VERSION NUMBER -
ch MULT DOLBLE PRECISION PARAMETER -
o {= A6 WURDU IS SINGLE ANRD -
co 2= Ab WURD IS 00UBLE PRECISION ACRD -
C -

(emrmremcsesesencreererrrasr e e reNe e P e s e r e ST e T h AT e

PRI R L T LY P

CR SPFCIFTCATIUNS (10 RECOKRD) -
I -
cL N TM, NGROUP  NIMTT , MINTI, MINTK, NBL (K -
C -
Cw bzNyMBER UF WwWORDS -
¢ -
ro MUTM NUMBER OF DIMENSTONS -
ro MGEROUP NUMBRER (IF GROUPS -
Ch MINTTY MUMBER (F FIRST DIMENSTON FINE MFESH INTERyALS -
ro MINTY NUMBER OF SECUND DIMENSINN FINE MESH [NTERVALS =
co NINTK NUMBER OF THIKD DIMENSTOM FINE MESH INTERYALS, =
co MINTKEG, 1 IF NgTM LE, 2 -
co MLk NDATA BLOCKING FACTOR -
co IF NpTM EQ, 1 THF GROUP VARIABLE IS ABLOCKED =
co INTO NBRLOK BLUCKS (SEE 2D RECORD BELOAW) =
co IF HNDIM,GE.2 TrE PND DIMENSTOM VARIAGLE IS =
co RLOCKED INTO NRLOK BLOCKS (SEE 3D RECORD)-
r -

[ R e Y T R e R L R A L L L L R R Y L L]

R P R T I R R R R R DL RS AL R L L Al LA d Al b b d e d Akt afinde it

CR ONF DIMENSTOMAL ADJGTMY CURRENT (7D RECORD) -
s -
cc PRESENT TF wnDIMEQ, -
e -
(8 ((ACURI(T,J),I=1,NRDRYT), J=JL,JU) =mee==SEE STRUCTURE BELOWewaw= =
C -
Cw MEDRYI* (JUeJL+1) = NLMBER OF wOKDS -
o -
C DOt M=1,NRLOK -
C 1 READEN) *L.IJST AS ABOVE# -
c -
€C WITH # AS THF BLOCK ITNDEX, JL=(Mel)*((NGROUPel)/NBLOK+1)4] =
cC AND JUzMINPA(MGROUP, JUPY WHFERE JUP=sMx( (MGROUP=J)/NBLUK +1) »
T, -
co ACURT(T, d) ONE DIMENSIONAL ADJOTNT CURRENT BY MESH POINT =
co RUUNDARY AND GROUP -
ro MuDRY I =NINTI+1, NUMBER OF FIRST DIMENSTON FINE MESH =
co BOUNDARIES -
C -

(LI r T ey pape e e e L TP R AL AL DA LA L L LA b L Ll i

C-..------.-------------.-.--------.--.--.-.--------.--.-.--c--.-.'----.

CR MULTT=DIMENSTONAL ADJUINT CURRENTS AT FIRST DIMENSION -
CR BOUNDARIES © (3D RECORD) -
EC PRESENT IF NDIM,GE,2 :
EL ((ACURTCT, J),1=1,NBDRYT),J=JL,JU) eew==5FE STRUCTURE BELOAwe=== :
gw NBDRYIx(JU=JL+!1) = NUMBER OF w0kDS :
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r -
e Dy L=, NGROUP -
[w D1 Kt , NTNTK -
C DO 3 Pl ,NRLOK -
C { RELAD(NY *LTIST AS AROVEX -
o -
rc WITH t AS THE BLOCK TINDEX, JLs(Meafdax((NINTJ=1)/NRLOK +4)+] =
r.C AND JUsMINR(ININT I, JUP) wHERE JUP=MA((INTINTJ=1)/NEBLOK +1) -
¢ ’ -
co ACURT(T,J) ADJQINT FIRST DIMENSTION BUUNDARY (HRREMT -
C -

O gy g g g gy g g S

(PR r e s s r s R T P e N P P P Er " e P RN T N e N E TR e n S T W W W W W e WS

rR MULTT=DIMENSTONAL ADJUTINY CURRENTS AT SECOMD DIMENSION -
cR BOUNDARIES (4D RECORD) -
C -
rc PRESENT TF NNIM, GE,Q -
[j -
cL (CACURIC(T ), 151, NINTLY, J2JL,J) =eeenSEE STRUCTURE RELOWewew= -
C -
[l NINTTIx(Jdit = JL ¢ 1) = NuMbBFx OF WORES -
C -
C DO L=1,NGROUP -
f DO 1 K=l,NINTK -
C DiT 1 M=1,NBRLNOK -
C I READ(N) *LIST AS ARQVE® -
C -
rc WITr o AS THE RLOCK THREX, JLa(M=1)a((NEDRYJ=1)/NBLOK+)1)+1 =
ce AND JUsMINA(NBDRY J, JUPY WHERE JUP=Ma( (MEDRYJ=11/NBLUK+1) -
C -
()] ACHRI(T, ) ADJOINT SECOND DIMENSION BOUNDARY CURRENT L]
co NGDRYJ =NINTJ41, NUMBFR OF SECOND DIMENSION FINE MESH »
co ROUNDARIES -
C -
C--‘~------------------------—--------~"--'--'--------------------~----

[ R L T b L Tk L L L T ey U
CR MULTT=DIMENSTONAL ADJOINT CURKENTS AT THIKD DIMENSTON -
CR BOLNDARIES, (50 RECORD) -
c -
e PRESENT TF NDIM,EQ,3 -
C -
£l (CACURKLT pJ), 121, NINTE) p 0200, Jl) emew=SEE STRUCTURE RELOWeeews =
C -
Cw NINTTIx(JU = JL + 1) = MUMBER OF WORDS -
C -
C DOy L=, NGRAYP -
C DG 3 Ks1,NBURYK -
C DO 1 Mz, NRLOK -
C 1 READENY *xLTST AS AR(QVE® -
r -
cC wIThH 4 a8 THE BLOCK TNDEX, Jl=(Mef)x((NINTJ~{)/NBLOK +1)¢] =
cC AND JUsHINO(NINTI, JUP) WHERE JUPsMa((NINTJ=1)/NBLOXK +1) -
C -
co ACURK ADJOINT THIRD DIMENSTON BOUNDARY CURRENT -
co NBEDRYK =NINTK+1, NUMBER QF THIRD DIMENSION FINE MESH =
co RUUNDARIES -
r -

15
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R I e Pl

4. RAFLUX (AAFLUX) - Regular (Adjoint) Angular
Fluxes

The two files RAFLUX and AAFLUX remain unchanged

from their Version III specifications.

kAR AR e kAR kAR AR KRR AR AR R R AR R A KR AR A AN RN AR AR AR AR AR AR kM kA AR kA hk kka Ak h kX

C REVISED f1/3@/76 -
r -
CF RAFLUX=1V -
Ct REGUL AR ANGUL AR FLUX -
o -

Chdhhkhhkhkh sk kA kAR KA A RARRRAARA AR R A AR KRR R AR A AR KA AR AARKAKRARARARAA A A AR AI kAKX

con NRDER NF GRUOUPS TS ACCLORDING T0O PECREASING

co FNERGY,

[T i S SO S A Sy e g U S VA g s S M S e
CR FILE IPENTIFTCATION -
C -
(o8 HNAKMF , (HUSF(T),1=2y,2), TVERS -
C -
Cw 4 3aMUL T=NURRBER OF wNRDS -
c -
o HNAMF HOLLERITE FlLE NAME « RAFLUX = (A8) -
co HNAME HOLLERTITH FILE NAME = =(44) -
co HUSE (D) HOLLERITH USER IDENTIFICATION (A6) -
o IVERS FILE VERSION NUMRER -
o MULY NDOUBLE PRECISION pARAMETER -
e §= A6 WORD I8 SINGLE »0ORD -
cD 2« A6 WORD 18 DOUBLE PRECISION wORrD -
r -
[ L L L b LT T e e L L T L T TPyt e

[ R R N R L L L T R e N R L L L L L X T

CR SPECTIFTICATTOMS (1D RECORDY -
C -
CL MOTM, NGROYP , MINTT,MIHT I, MINTK, MDTR, EFFK,PUWER -
¢ -
Cw Bz=NJMBER UF WOURDS -
C "
(o)) NDTM NUMBER F DIMEMSTONS -
co NGROUP NUMBER OF GROUPS -
co NINTT MUMBER OF FIRST DIMENSTON FINE MESH INTERVALS =
€D NIMT Y NUMBER OF SECONU DIMENSION FINE MESH INTERVALS,=
co NINTJ,Eu,1 IF NDIM,EN,] -
()] NINTK NUMBER 0F THIRD DIMENSTIOM FINE MESH INTERVALS, =
cu MINTK,EG,1 IF MDIM,LE,? -
co MDIR NUMBER 0OF DIRECTTONS -
o FFFK EFFECTIVE MULYIPLICATION FACTOR -
con POWER POWER TN WATTS T0 WHICH FLUX IS NORMALIZED -
C -
c...-.-.—-------.-...--.----.?.---..---‘.11.?..._-.--..--.-------.---.----

[ e e L T e e T Y e L R I L L LA R L L R L]

CR REGULAR ANGULAR FLUXES AT FIRST DIMENSION BOUNDARIES -
e (20 RECORD) -
C -
cL ((AFREGI(M,1),Mz1,NDIR), IS, NEDRYI)uwe=NOTE STRUCTURE BELOWe== -
C -
Cw NDTRANBDRYI=NUMBER QF WORDS »
c -
c DO 1 L=1,NGROYP -
C DO 1 K=l ,NINTK -
C DO 1 J=1,NINTJ -
C 1 READ (N) xLIST AS ABOVEx -
o -
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)] AFREGI(M, 1) REGULAR FIRST DIMENSTON BOUNDARY ANGULAR FLUX =
co NEDRY ] =NTANTI+4, NUMBER 0OF FIRST NIMENSTON FINE MESH =
co BOLUNDARIFS, -
C -
[ g Sy S U Sy S L A U6 U
[ A L L L T R R L T e R D L L L L. T PRSP P
CR REGULAR ANGULAR FLUXFS AT SECOND DIMENSION BOUNDARIES -

(3D RFCORD) -
C -
cC PRESENT IF NOIM GE,2 -
r -
CL ((AFREGICM, [Y, M=, NDTIR), 121, NINTT)=ew=NQOTE STRUCTURE BELOAwe== -
¢ -
Cw NUTKaNTINTI=NUMBER NE WORNS -
C -
C DUy L=y, NGRMUP -
o DO 1 ke, NINTK -
o DO 1 Jd=1,NBDRYJ -
C 1 READ (M) #LJIST AS ABNVER -
c -
co AFREGI (M, 1D REGULAR SECOND DIMENSION BOUNDARY ANGULAR FLUX =
(o)) NBORYJ =TT+, NUMBER OF SECOND DIMENSION FINE MESH =
cv BUUNDARIES, -
C -
L R T R R R L L L D R L L
o R L T L L T T R e R L R A LA L LR T L L L
CR REGULAR ANGULAR FLUXES AT THIRD DIMENSTON BOUNDARIES -
r (4L RECORD) -
C -
cc PRESENT IF NDIM,FG@,3 -
C -
CL CCAFREGR(M, [) Mzl ,NDIRY, I3, NINTT)eew=NOTE STRUCTURE BELOW=we== -
C -
[of] NDTRANINTI=NIIMBER OF wQORDS -
c "
c DO 1 L=1,NGROUP =
C DO 1 K=1,NRDRYK -
C NO 1 J=1,NINTJ -
C {1 READ (N) *LIST AS ABOVEx "
C ) -
co APREGK(M, 1) REGULAR THIRD DIMENSION BQUNDARY ANGULAR FLUX =
co NEDRYK aNINTK+1, NUMBFR OF THIRD DIMENSION FINE MESH =
co BOUNDARIES, -
c -
[ T P e L e L R L R e R R Al A I A AL AR I Al bl Rl il
CEOF

ChARA AR AR A RRKRKRAKRAKRRRA KRR AR A KA KA KKK AR AR AR KRR AANARRAANAARRAN R RAKAKRAKA KR A KK

C REVISED 11/30/76 -
C -
CF AAFLUX=TV -
CE ADJUTNT ANGULAR FLUX -
c -
ChRERKAARNKARAKNRKR AR KA AR AR R AR AR R AR AR AR A AR R AAKRARRRR AR KA AR A AR Rk kd kA K AR A
£D OKDER OF GROUPS I§ ACCORDING TO INCRFASING

cd ENERGY, THE DTRECTION NUMBERS M=i,NDIR DENOTE
co DIRECTIONS wHICH ARE REFLECTED wITH RESPECT TO
¢o THE DIRECTIONS GIVEN IN THE SNCONS FILE,

-




S T e e T T e TN Ao ,\NA//
\—/\’/-//v,‘m

¢

[ e R L L L T R L R R R A e R AL R A R L L Al bt el

CR FILE IDENTIFTCATION -
C -
CL HNAME , (HUSE(T),I=1,2), IVERS -
[ -
Cw 1+3xMyL T=NUMRER OF WORDS -
c -»
o HnAME MOLLERITH FILE NAMF < AAFLUX = (Ab) -
ch HUSE(]I) HOLLERITH USEFR IDENTIFICATION (A6) L]
o IVEKS FILE VERSION NUMRBRER -
co MULT DOUBLE PRECISION PARAMETER -
co {= A6 WORD IS SINGLE wORD -
co 2« A6 WORD 1S DOUBLE PRECISION WORD -
C -
(L L e e Y e A N L S R L R AL L L L L L L
(o R L L R e A L R L R L A R R L L LA AL Ll L
CR SPECIFTCATIONS (1D RECOKD) -
C -
cL NDTM, NGROUP ,MINTI,NINTJ,MIMTK,NDIR,EFFK, AYIIM -
I -
Cw AzNUMBER UF WORDS -
[0 -
co NOTM NUMBER OF DIMENSTONS -
ch NGROLIP NUMBER 0OF GRNDYPS -
co NINTT NUMBER OF FIRST DIMENSION FINE MESH INTERVALS -
co NINTJ NUMEFR OF SECOND DIMENSION FINE MESH INTERVALS,=
(o) NINTJ,FQ,1 IF NDIM,EQ,1 -
co NINTK NUMBER OF THIRD DIMENSION FINE MFSH INTLRVALS, =
cD MINTK,EQ,] IF MDIM,LE,2 -
oo NDIR NUMBER OF DIRECTT(NS -
co EFFK FFFECTIVE MULTTPLICAYION FACTOR -
oo ADUm RESERVED -
C -
[ R A L L L T R R R R Y R LR L R Ll
(WL L T Ty e A R R L L R R e L L L L e A A LAl D L L d A
CR ADJOTNT ANGULAR FLUXES AT FIRST DIMENSION BOUNDARIES -
CR (2D RECORD) -
C -
CL CCARADJI(M, 1), M3, NDIR), IS, NBDRY ) we=eNOTE STRUCTURE BELUWwws= =
o -
Cw NDTR&NRORYTI=NUMBER QF WORDS -
o -
C Dy § L=1,NGROUP -
C DO | K=1,NINTK -
C DO 1 Js1,NINTY -
C 1 READ (N) »LIST AS ABOVE# -
C -
co AFALJI(M, 1) ADJOINT FIRST DIMENSTON BOUNDARY ANGULAR FLUX =
co NBDRY] =NINTI+1, NUMBER (F FIRST DIMENSION FINE MESH =
co BOUNDARIES, -
C -»

R e e e L T L R L L T Y R L R L R L L Al i bl el Lt

(L LR LT ey e e T e P R L L A AL DL R LI L LR L]

CR ADJOTNT ANGULAR FLUXES AT SECOND DIMENSION BOUNDARIES -
CR (30 RECORD) -
C -
cc PRESENT IF NDIM,GE,2 -
c »
cL ((AFADJJ(M, 1) ,M=1,NDIR), 121, NINTT)=u=eNOTE STRUCTURE BELOW==e= =
c -
£w NDIR#NINTI=NUMBER OF WORDS -
C -
[» DO 1 L=1,NGROUP -
¢ DO § Kz1,NINTK -
c DO 1 J=1,NRDRYJ .
C 1 READ (N) *LIST AS ABOVE® .
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c

co AFADIJ (M, 1) ADJOINT SECUMND DIMENSION BOUNDARY ANGULAR FLUX =
ch NEDRYJ aNINTJ+1, NUMBEKR QF SECOND DIMENSION FINF MESH =
Co ROUNDARIES, -
n -
C-.----—.----°---—---.------'---"-----------"-'-0"'---------------°-q

[ e L I T T E R L Y E  E P R R R R R R R R R L R L L]

R ADJOTWNT ANGULAR FLUXES AT THIRD DIMENSION BOUNDARIES -
R (40 RECORD) -
c -
cC PRESENT IF NDIM,EG,3 -
c ) X -
L ((AFADIK(H, 1), M21,NDIR), T51,NINTT)==a=NOTE STRUCTURE BELOW==== =
f -
Cw NDTRANINTI=NUMBER QF wWORDS -
C -
C DO 1 L=1sNGROUP -
o DO | K=1,NBDRYK .
C DO § J=l,NINTJ -
c 1 READ (M) *LIST AS ABOVEx -
¢ ) ) L
o AFADJIK(M, 1) ADJOINT THIRD DIMENSTUN BOUNDARY ANGULAR FLUX =
co NBDRYK =NINTK+1, NUMBER OF THIRD DIMENSION FINE MFSH =
co BOUNDARIES, -
C -

(eesrecpcancecmcnusneersarsrreerr ree s e et e e s e AT C e a R E e e

CEQF
3. _RZFLUX- Regular Zone-Averaged Group Fluxes words on the 1D record remains unchanged from Ver-
The Version IV RZFLUX file differs from Ver- sion III. The NBLOK parameter permits the blocking
sion III only in that the former has replaced one of the geometries zone variables in problems having
of the reserved variables, X(I), with a blocking a large number of zones (see 2D record).
factor, NBLOK, in the control words on the Speci- Note that Version III RZFLUX files are merely
fication (1D) record. Thus, the total number of Version IV files with NBLOK=1.

60

AN AR AR KRR KRR KK AR AR A AR AR R AR AR AN AR AR KA R AR AR R R AR KRR AR KA AR AR R Rk kA K AKX
C REVISED t1/30/76 -
EF RZFLUX=1IV :
EE REGULAR ZONE FLUX BY GROUP, AVERAGED OVER EACH ZONE -
E*tttk*tt**********kt**tikk*ttiitkntttttttk**tk*tk**tk*k*****t*tttkttkit

(o e Y R Y Al i LA L T ey Y L L P R Y R P L L L P T T X

CR FILE IDEMTIFTCATION -
C -
cL HNAME, (HUSE(T),1=1,2),IVERS -
C -
o] 1+3xMULT=NUMRER OF WORDS -
c "
co HNAME HOLLERITH FILE NAME = RZFLUX = (A®) -
co HUSE () HOLLERITH USER IDENTIFICATION (A6) -
co IVERS FILE VERSION NUMBER -
co MULT DOUBLE PRECISION PARAMETER -
(d) {= A6 WORD IS SINGLE WORD -
co 2= A6 WORD I8 DOUBLE PRECISION WORD -
C -
[ L L L Ly L R L T e e Y Ll L AL L LT T R L P I LY )




(mreacernmepnsonmsanseaan

R SPECTIFICATIOMS

(10 RECORD)

/,_,M“/‘

h

N e SUPEENPUC Wo gl N

C ‘ ' -
cL TIM&,PGWFR,VDL,EFFK,EIVS,DKDS,YNL,TNA'TNSLcTNBLpTNBAL,TNCRA, -
cL 1(X(])rI=1'3)1N5L0K,ITPSINZON[pNGRUUP,NCY -
C
Cw 2A=NUMBER OF WORDS :
C
co TIME REFERENCF REAL TIME, DAYS ‘ -
tD PUOWER POWER LEVEL FOR ACTUAL NEUTRONICS PROBLEM,WATTS=
co THERMAL _ -
co VoL VOLUME OVER WHICH PUWER a8 DETERMINED, CC -
co EFFK MULTIPLICATION FACTOR -
ro EIVS FIGENVALUE OF SEARCH OF SEARCH PROBLEM -
)] DKDS DERIVATIVE (OF SEARCH PROBLEM -
(9] TNL TOTAL NEUTRON LOSSFS -
co Tha TATAL NEUTRON ABSORPTIONS -
ce TNSL TOTAL NEUTRUN SURFACE LEAKAGE -
Wy} TNBL TOTAL NEUTROMN BUCKLING LOSS -
co TnBRaAL TOTAL NEUTRON BLACK ABSORBER L0SS -
co ThCHA TOTAL NEUTRON CONTROL ROD ABSORPTIONS -
D X(T)el=1,3 RESERVED . -
ED NBLO& ' NDATA BLOCKING FACTOR, THE GEOMETRIC ZONE -
Co VARIABLF IS BLOCKED INTO NBLOK RLOCKS, -
co 11PS TTERATIVE PROCESS STATE -
co =@, NO ITERATIONS PONE -
co =1, CONVERGENCE SATTSFIED -
co =2, NOT CONVERGED, BUT CONVERGING -
ch =3, NOT CONVERGED, NOT CONVERGING -
co NZONE NUMBER OF GEOMETRIC ZONES -
£ MGROUP NUMBER OF NEUTRON ENERGY GROUPS -
co NCY REFEREMCE COUNT (CYCLE NUMBER) -
c - - —--—-----—-----:
c---------.--.-----o-----c--.----.---------.--.------- -
Cp-.----....----.--------o.------.—T-ccon-----o--.--.----—.------.-----:
CR FLUX VALUES (2D RECORD) :
¢ 5 - (> - '
cL ((ZGF(K'J);K:l:NGRnUP);J=JLoJU) mwew=$FE STRUCTURE BELOW
-
C - .
CwW NGROUP* (JU=JL ¢]) = NUMBER OF wDRDS :
C -
C DD 1 M=1,NBLOK ) -
C {1 READCN) #[ IST AS ABOVEx ;
c
WITH M AS THE BLOCK INDEX JL:(M-])*((NZONEs})/NBLOK +41)+] -
gg AiD JU=MINA(NZQONE , JUP) wHéRE JUP=MAx ((NZONE=1)1/NBLOK +1) -
c
o IGF (K, J) REGULAR ZONE FLUX BY GROUP, AVERAGED OVER ZONE =
co o NEUTRONS/SECQCMRtZ -
C .-..-----.------.--.-.--.
C----------------------——o.---o-------.-.--..-_-
CEOF

6. PWDINT - Power Densities by Interval denote the data blocking factor to be applied to the

Version IV of the PWDINT specification differs second dimension variable on the 2D record.

from Version III only by the addition of a word, Note that Version III PWDINT files are a subset

NBLOK, to the list of file control words on the of Version IV, i.e., are Version IV files with

specifications (1D) record. NBLOK is used to NBLOK=1.

. ;

NP

-
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C**ﬁ*ﬁ***********ki*******ﬁ**i***k**i*k‘**k**Aﬁﬁkﬁ*klﬂ*ﬁ*iﬁ*******k*****
e REVISED 151/34/76 -
C -
rF PADINT=]V -
C -
rt PUWER NEMSITY HY INTERVAL -
C -
c**k.**ﬂ**iﬁ*******ﬁ**********’**.***‘*k*ik**ﬂ******ﬁk**ﬁi****ﬁ**i******

C---------...-.---_-—---.n----.--.------..------.--------n----q-.-.-----

CR FILE INENTIFTCATION -
c -
CL HNAME, (HUSE(T),1=1,2),IVFRS -
r' -
Cw I#34MUL TaNUMRER DF WORDS -
C -
o HNAME HOLLERITH FILE NAME = PWDINT = (66) -
co HUSE(T) HOLLERTTH LSER IDENTTIFTICATION (46) .
co IVERS FILE VERSION NUMBER -
ro MULT NOUBLE PRECISINN PARAMETER -
co t= Ab WORD IS SINGLE wORD -
(o)) 2= A6 WORD IS DOUBLE PRECISION #0RD -
C -
C-.-------.---u-----.--u-.-..-------.—.---.---.-p---.—------------.---.-

c.----------------.u-—-.--o--.--q----------------..------u--.-----.----.

rR SPFCIFICATIONS (1D RECORD) -
C »
cL TIME, POWER, vOL, NMINTI,NINTJ,NINTK,NCY,NBLOK -
e -
Cw BzNUMBER (OF WURDS -
e -
to TIME REFERENCE REAL TIME, DAYS -
co POWER POWER LEVEL FOR ACTUAL NEUTRONICS PROBLEM, -
ro WATTS THERMAL -
cuv VoL VOLUME OVER WHICH POWER WAS DETERMINED,CC -
Cu NINTT NUMBER (OF FIRST DIMENSION FINE INTERVALS -
co NINTJ NUMBER DF SECOND DIMENSION FINE INTERVALS -
co MINTK MUMBER (F THIRD DIMENSION FINE INTERVALS -
co NCY REFERENCE COUNT (CYCLE NUMBER) -
co NBLOK DATA BLOCKING FACTOR, THE SECUND DIMENSION -
co VARTABLE 18 BLOCKED INTO NBLOK RLOCKS, -
C -

C.-------------.-.------,.-‘-------.-.-_.-..-p-pp.--'-----—-------.--.-.-

C.-..-.---.--..-..----—--.--...-.--.n---------.-...----.-------‘--.--0--

CR POWER DENSTITY VALUES (2D RECORD) -
o -
CL CCPWR(Tsd), ISL,NINTI),J=Jl,Ju)=e==aSEF STRUCTURE RE[ OWw=wa= -
C -
W MINTI®(JU « JL + 1) = NUMBER OF wWORDS -
r -
cs DO | Kei,KM -
cS 00 1 Mz1,NBLOK -
€8 1 READ(N) »LISY AS ABOVE® -
C -
cC WITH M AS THE BLOCK TNDEYX, JLz(Ma)a ( (NINTJ=1)/NBLOK +1)3] =
tc AND JU=MIN@(NINTJ,JUP) WHERE JUP=Ma ( (NINTJI~1)/NBLOK +1) -
c .
co PAR(T,J) POWER DENSITY BY INTERVAL, wATTS/CC -
c -
C---'--------------"°‘-!!"?"'--—--°"‘--'--'-~"-"~------"‘--~"-"

CEOF




R SRR SRR S N S

¢

7.

Version IV of the WORTHS file actually repre-
sents only the second version of the file as pro-

posed in October 1973, and is, in fact, the first

ent with other files described herein, it
nated Version IV. This file is not fully
a stardard file, but is presented only as

for-trial-use standard.

CARRCARR AR KKK RKKAKRKRRKKR kR kA kA hkkhk kR Ak kAR kAKAARRKARAARK KA RARK Ak kA A gk kkkk

c REVISED 11/3a/76 -
C -
CF WORTHS=]V -
CE REACTIVITY PER CC BY FINE MESH INTERVAL -
c -

AN AR A AR AR R A AR IR A KA KRR KRR AR AR R AR R A AR ARK K AR AR RAKARARKRA KA R Ak k kA &k

[ Ry e AL T e R L R R R R LR L ]

€S FILE STRUCTURE -
Cs -
s RECQRD TYRE PRESENT IYF -
CS ZEsCsEsEISEITISSSrISSSSTISTCSSTSsoSNS sgz==s3=sgss==as -
(o] ITDENTIFICATION AILWAYS -
s SPECIFICATIONS ALLWAYS -
Ccs DELAYED NEUTROUN DATA AlLWAYS -
€S -
s kxkkxxk* (REPEAT FOR ALL REACTIVITY SETS) -
csS * REACTIVITY SET DATA ALWAYS -
cs * QONE DIMENSTONAL REACTIVITIES NDIMLEQ, -
S * MULTT=DIMENSTONAL REACTIVITIES NDTM,GE, 2 -
(o) ke ok ok Kk ke ok ok -
C -
c.-...-.-.------.-----.---‘.-..-----.--..-.lv..'lﬂ-‘--.----------.--.-----.

[ R e e L L L L L T R e o R T P Y T Y PR P T P LY R

CR TOFENTIFICATION -
¢ -
CL HNAME, (HUSE(T)pI=1,2), IVERS [
C -
Cw 14+3xMULT=NUMBER OF WORODS -
c -
to HNAME HOLLERITH FILE NAME « WORTHS =(A6) -
co HUSE (1) HOLLERTITH USER IDENTIFTICATION (A6) -
co IVERS FILE VERSION NUMBER -
Co MULT NOUBLE PRECISION PARAMETER -
co 1= A6 WORD 18 SINGLE wORD -
co 2= A6 WORD 18 DOUBLE PRECISION WORD -
c -

[ T N e L L T Y R e Y L R L P R R R e Y Y R

e T R R R L T L R L L A T AL A L L R A Al Ll A A Al LA Ll bl d L Ll dd

CR SPECTFTCATIONS (1D RECORD) -
G -
cL GTIME,BETAEF , NDIM, NINTI,MINTJ,NINTK,NFI,NISOD,NFAM, NSETS, NBLOK "
C -
CW 1¥ = NUMBER OF WORDS -
c : .
co GTIME PROMPT NEUTRON GENERATION TIME (SECONDS) .
co BETAEF TOTAL DELAYED NEUTRON FRACTION -
co NOIM NUMBER OF DIMENSIONS -
co NINTT NUMBER OF FIRST DIMENSION FINE MESH INTERVALS =
co NINTJ NUMBER OF SECOND DIMENSION FINE MESH INTERVALS =
€D NINTK MUMBER OF THIRD DIMENSIUN FINE MESH INTERVALS =
co NISOD NUMBER OF FISSIONABLE JSOTOPES QR MATERIALS -
co NF AM NUMBTR OF DELAYED NEUTRON FAMILIES -
co NSETS NUMBER OF REACTIVITY SETS -
co NBL 0K DATA BLOCKING FACTOR, THE SECOND DIMENSION -
o VARTABLE TS BLOCKED INTO N8LOK BLOCKS, -
co e===SFE 5D RECORD BELOwWe=e= .
C -

[ e R Y L R e R PP R RS AL R L R R AR A AR AL Al LD Ll

WORTHS ~ Reactivity per cc by Fine-Mesh versicn to be made public. In order to be consist-
Interval

is desig-
adopted as

a tentative,
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R DELAYER NEUTRON DATA (20 RECORD)

C -
cL (NFISO(CNF),NF=1,NISOD), ((FBETA(I,NF),I=i,NFAM),NF=1,M]SON) -
c -
Cw NISODX(NFAM+f) = NUMBER 0OF wWORDS -
c -
Cco NFTSN(NFY ORDER MNUMBER OF FISSIONABLE ISOTOPE -
co OR MATERIAL NF IN CRNSS SECTION FILE -
ch FBETA(T,NF) DELAYED NEUTRON FRACTION FOR ISOTOPE OR -
co MATERIAL NF AND DELAYED NEUTRON FAMILY 1 -
C
(o R ol e L LT L L T R P PR
(emeramcccrtsoctcnnusersnaenu E s s C s ae s TR e R T T e EE e TSN E e
(o] REACTIVITY SFT DATA (30 RFCORD) -
C -
clL (HPERTD(1),I=1,12),HSETID,RHN, TEMPY, TEMP2 -
C -
Cw 13aMULT+3=NUMBER OF WQRDS -
f. -
co HPERTOL(I) PERTURBATION DESCRIPTION (12A46) -
o HSETID HOLLERITH REFERENCF NAME OF REACTIVITY SET (Ae)-
co R0 TOTAL REACTYIVITY IN SET (INTEGRATED QOVER MFSHKH) =
co TEMPY AVERAGE REFERENCE FUEL TEMPERATURE = KFLVIN = =
o) TEMpP2 AVERAGE PERTURBED FUEL TEMPERATURE = KELVIN = =
C -
cc TEMPL AND TEMPZ2 UNDEFINED EXCEPT WHEN THE SET WORTHS ARE DUE =
rC TD a4 TEMPERATURE PERTURBATION OF CRQOSS SECTIONS -
C -
[ L L L L T L L R R A T Y X Gty A
T L L T L e L 1 T u iyl R PP
CR ONE=DIMENSIONAL REACTIVITIES (4D RECOQRD) -
C -
cc PRESENT IF NDIMEG,1 -
[ -
L (WORTHS(T),I=1,NINTI) -
C -
Cw NINTT=NUMBER OF WORDS -
C -
o HKORTHS (1) REACTIVITY PER CC RY FINF MESH INTERVAL -
c -
C""-'""-""'°-~-""'-""""'-'P""-'?"'"""""“0""?'--°"9*
C.----..-.---—---.--------.---.-------.-..-.-------.-----.------..------
CR MULTTI=DIMENSTIONAL REACTIVITIES (SD RECORD) -
¢ -
cC PRESENT TF NDIM,GE,2 -
o v
CL ((WORTHS(1,J),T21,NINTI),J=JL)JU) =e==NOTE STRUCTURE BELOWewew -
c -
Cw NINTI#(JU=JL+1) = NUMBER OF WORDS -
c -
C DO | K=l,NINTK -
C DO | Ms1,NBLOK -
C f READ(N) xLIST AS ARQVE* -
C -
CC WITH M AS THE BLOCK INDEX, JLz(M=1)A((NINTJ=1)/NBLODK +1)+] =
cC AND JU=MINBA(NINTJI, JUP) WHERE JUP=Mx((NINTJ=1)/NBLOK +1) -
C -
co WORTHS(1,) REACTIVITY PER CC RY FINE MESH INTERVAL -
c -
(P o c e e u T P e e e T N T N NP P O TP T P P I P e N e P YT P PSP Rt R e n e o e ww
CEOF
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V. STANDARDIZED SUBROUTINES

General Description

UA.

A set of standardized routines has been defined
by the CCCC in order to standardize program timing
tests and to achieve compatible coding both for the
retrieval of sequential fiie data from peripheral
storage and for multilevel data management and the
retrieval of data from random access files. (The
multilevel data management schemes and random access
data retrieval routines are presented as tentative,
for-trial-use standards.) The call names, argu-
ments, and usage of the subroutines are standardized,
but the contents of the routines are left entirely
to local choice and needs. The objective is to per-
mit the exchange of calling programs between instal-
lations without the need for modification by local-
izing the essential adaptations to each computing
environment to the interior of the standardized
subroutines.

B. Program Timing — Subroutine TIMER

1. TIMER Specifications
FORM: TIMER(I,T)

I is an integer variable indicating
the response needed.
I = Q initialize timing (Set T(1),
T(3) to zero)
I < 0 return array T with all
entries updated (does not reini-
tialize)
T > 0 return array T with only
entry T(I) updated from previous
call (does not reinitialize)

T(J) is a 10 word vector {(double preci-
sion if necessary for transmitting
BCD information).

T(1l) = elapsed central processor
time in seconds or central and
peripheral processor times if
only the combination is available.
(Given as time since last call to
TIMER with I = 0).

T(2) = remaining "limiting' time
in seconds (as might be used to
trigger a restart dump).

T(3) = elapsed peripheral proces-
sor time in seconds (given as
time since last call to TIMER
with T = 0).

T(4) = current day in BCD as MMDDYY.

T(5) = user's identification (A6).
T(6) = user's charge number in
BCD as JJJJJIJ.

T(7) = user's case identification
in BCD as JJJJJJ.

T(8) = wall clock time in BCD as
HHMM.T (T is tenths of a minute).
T(9) = unspecified floating-point
word.

T(10) = unspecified Hollerith (A6)
word.

2. TIMER Usage

To retain compatibility under code exchange,
T(9) and T(10) should be used only for local, user's
option purposes; i.e., they should not be used to
control program flow.

C. _Sequential File Handling Routines

All transfer of sequential file data between
central memory and peripheral storage are managed
under the control of the standardized subroutines
SEEK,, REED, and RITE.

The SEEK routine localizes in one place a
catzlog of the sequential data files and their cur-
rent status. SEEK is an important facility for
linking codes for it provides a means of passing
sequential file status information in a compatible
manner between codes. Actual data transfers are
effected by the REED and RITE routines. 1In each
call to REED or RITE a block of data of a specified
number of words is transferred. The flexibility of
FORTRAN lists is sacrificed under this specification
in favor of providing local installations complete
freedom in allocating peripheral storage units or
devices to any given program.

1. Subroutine SEEK

a. SEEK Specifications

FORM: SEEK (HNAME, IVERS, NREF, NOP)

HNAME The Hollerith name (A6) of a class
of sequential files of similar
structure.

IVERS The version number (positive integer)

defining uniquely a member file of
the class HNAME.

NREF A positive integer denoting the
logical unit reference number of
the sequential file HNAME, IVERS.

When NOP=0 or 1, a value of NREF=0
or NREF=-1 is returned to the
calling program if the file HNAME,
IVERS is not properly initialized
as follows:

NREF=0: The SEEK catalog has not
been initialized in accordance with
local requirements. It may be
required locally that the parameters
HNAME, IVERS, and NREF for files, or a
subset of these parameters, be loaded
initially in the SEEK tables in the
NOP=3 call.

NREF=-1: Catalog initialization
requirements are met but the file
HNAME, IVERS has not been initial-
ized. A file is initialized by an
NOP=1 call. File initialization
will include completing of the
catalog entries not required in
the NOP=3 call.
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NOP

For NOP=2, 3, or 4, NREF is not
referenced by SEEK. For NOP=5,
the value of NREF has special
meaning.

An input integer that specifies the
response required from SEEK.
ard options are:

NOP=0: The use of this option is
required prior to reading a sequen-—
tial file. If IVERS.GT.O and the
the file specified by HNAME, IVERS
has been initialized, SEEK returns
the reference number NREF assigned
to the given file., If IVERS.EQ.O
and at least one version of HNAME
has been initialized, SEEK returns
the reference number NREF and ver-
sion number IVERS of the last ini-
tialized version of HNAME.

NOP=1: 1Initializes a sequential
file prior to writing the file.

If IVERS.GT.O and the catalog ini-
tialization requirements are satis-
fied, SEEK initializes the file
HNAME, IVERS and returns the ref-
erence number NREF assigned to the
file. 1If IVERS.EQ.0 and the cata-
log initialization requirements on
the class of files HNAME are satis-—
fied, SEEK assigns a version num-
ber IVERS to the file equal to the
number of previously initialized
versions of HNAME plus one, ini-
tializes the new version number

and reference number NREF assigned
to the file.

NOP=2: The SEEK subroutine is
finalized. This is the last call
issued by a program to SEEK to
perform any wrap-up functions on
SEEK or its catalog required
locally.

NOP=3. The SEEK subroutine is
initialized. This is the first
call issued to SEEK by a program

to perform any installation depend-
ent initializations of the SEEK
routine and its catalog that are
required.

NOP=4: The SEEK tables are modi-
fied to delete the file initializ-
ation of sequential file HNAME,
IVERS. A subsequent call to SEEK
for file HNAME,IVERS with NOP=0
would return NREF=-1 until a re-
initialization is performed.

NOP=5: SEEK returns the sequential
file identifiers HNAME and IVERS
associated with the reference
number NREF.

Special Name: If HNAME in a call
to SEEK is given the special name
CHANGE, two logical unit reference
numbers are concurrently input to
SEEK in the NREF and NOP positions
in the argument list. SEEK then

Stand-

interchanges these unit reference
number assignments with respect to
their HNAME,IVERS assignments in

the SEEK catalog.

b. SEEK Usage

The principal purpose of the standard sub-
routine SEEK is to provide management of the logical
unit reference numbers NREF, and the sequential files
to which they are assigned. Whenever a sequential
file is to be read or written by a calling program,
a call to SEEK is made with the file identifying
parameters HNAME and IVERS specified. The Hollerith
name HNAME in A6 format identifies a class of files
of similar structure, and the version number IVERS
is a positive integer that defines uniquely a member
file of the class HNAME. In such calls to SEEK, the
positive integer NOP is also specified which identi-
fies the particular response desired from SEEK. 1In
these principal calls to SEEK, the logical unit ref-
erence number NREF for the sequential file HNAME,
IVERS is returned to the calling program.

SEEK, therefore, maintains a catalog, or
set of tables, that associates the current list of
logical unit reference numbers NREF with the cor-
responding sequential file names HNAME and version
numbers IVERS. The calling program uses the NREF in
standard subroutine REED or RITE calls to read or
write, respectively, records on the sequential file

identified by NREF. In a local environment, NREF

" or it may iden-

may identify a unique storage "unit,
tify one of a number of files that are stored on the
same unit or bulk memory device. In this context it
is noteworthy that the recipes used in SEEK to assign
reference numbers are entirely at local option. Con-
sequently, the reference number assignment recipe can
be used locally to identify in REED or RITE the spe-
cific location of a file on a unit from its reference
number.

Two types of initialization are used in the
SEEK routine. One form of initialization is the over-
all initialization of the SEEK routine performed under
The SEEK

The SEEK

an NOP=3 call at the beginning of a program.
initialization is entirely a local option.
initialization can be used to specify partially or
completely the contents of the SEEK catalog initially.
Or it could be used to establish file buffers, or for

any other file initializations required by local p!@

tice. A partial initial specification of the SEEK
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catalog could be used to distinguish two general
types of files such as interface files and scratch
files. This might involve two different modes of
storage, and, therefore, two different procedures
in handling reference numbers.

The second type of initialization is the
initialization of a file. Whenever a file is to
be written, an NOP=1 SEEK call is required. The
file is then said to be initialized. When a file
is to be read, an NOP=0 call is required. Such a
call can be valid only if the requested file has
been previously initialized. The actual file ini-
tialization procedure performed in SEEK in response
to an NOP=1 call depends upon what initializations
are performed in the SEEK initialization call (NOP=3).
If the SEEK catalog is completely established in the
NOP=3 call, then file initialization may entail only
the setting of a flag to indicate that an initializ-
ation call has been performed. On the other hand,
if no entries in the SEEK catalog are made in the
NOP=3 call, then the HNAME, IVERS, and NREF param-
eters are entered in the catalog in response to
NOP=1 calls. Such details do not affect the logic
of the calling program; consequently, they need not
be standardized.

The Error Return flags, NREF=0 or NREF=-1,
are primarily for debugging applications although
they can be used for other purposes. Consequently,
it is not required that tests on NREF be performed
after every SEEK call. Such tests would be redun-—
dant and would produce unnecessary clutter in pro-
grams after the debugging phase is completed. Such
temporary testing requires no standardization. Ap-
plications of error flags that have a permanent ef-
fect on programming logic, however, should conform
to the standards.

2. Subroutines REED and RITE

a. REED and RITE Specifications

FORM: REED (NREF, IREC, ARRAY(I), NWDS,
MODE)
RITE (NREF, IREC, ARRAY(I), NWDS,
MODE)

NREF The logical unit reference number

assigned by SEEK for the sequential
file being read or written.

IREC IREC>0, the number of the record to
be transferred. IREC=0 signifies
termination of reading or writing
of the sequential file NREF.

ARRAY (I) The starting address in central
memory at which the transfer is to

begin.

NWDS The total number of single-precision
words to be moved.

MODE This provides for buffering or paral-
lel processing. MODE=0, the order
is completed before the return from
REED or RITE. MODE=1, the order is
not necessarily completed before the
return. MODE=2, this forces completion
of a MODE=1 order issued in a previous
call.

b. REED and KRITE Usage

The objective in defining standard subroutines
REED and RITE is to provide an efficient approach to
the problem of adapting codes to local data storage
facilities. Central memory facilities, although of
varying capacity, are common to all computers. In ad-
dition, standard FORTRAN read and write statements for
transferring sequential file data between facilities
are implemented universally. However, in some environ-
ments the handling of sequential file data transfers
by standard FORTRAN read and write statements is unac-
ceptably inefficient. Consequently, the practice of
executing all sequential file data transfers through
REED and RITE calls has been adopted. The local in-
stallations may then design REED and RITE subroutines
that optimally utilize local storage facilities.

To avoid conflicts under code exchange which
might necessitate large-scale calling program modifi-
cations, careful usage of REED and RITE is required.
A REED call transfers NWDS words of record IREC in
the sequential file on logical unit NREF from periph-
eral storage to central memory location ARRAY(I). A
RITE call performs the inverse operation. Records
are numbered consecutively in sequential files but
they may be accessed in any order by REED calls. Thus,
if the records must actually be accessed randomly,
REED internally performs the required unit position-
ing calls such as rewinds, backspaces, or dummy reads.
This implies that REED must keep track of the current
positions of all sequential access files.

The ordering of files and the number of rec-
ords per file must be provided the REED and RITE sub-
routines if several files are to be stacked on the
same sequential physical unit. The information is
required for positioning the physical unit on the

correct record IREC of the file on logical unit NREF.
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The termination calls (IREC=0) to REED and
RITE should immediately follow completion of reading
or writing a file.

D. Multilevel Data Management and Random Access

File Handling

As mentioned in Sec. II.D of this report, a set
of standardized routines for multilevel data manage-
ment and random access file handling has been given
tentative approval as standard-for-trial-use. The
routines described below establish a standardized
approach to multilevel data management which, if
implemented in a code, should permit highly elegant
and flexible data storage and transfer strategies

with minimum effect on code exchangeability.

1. Terminology

In the context of the ensuing discussion, the
following terminology will be used:

That portion of a computing
system containing storage
locations which serve as
buffer for random access data.
Extended core may be physically
separate from central.memory
as a peripheral large core
memory (LCM) on two-hierarchy
memory computers or it may be
a portion of central memory
which has been designated as
extended core on single-
hierarchy memory computers.

Extended Core:

Fast Core: That portion of a computing
system which contains storage
for both data and instructions,
which is directly coupled to
the computations portion of the
system, and which is directly
coupled to extended core. Fast
core may be the entire central
memory, i.e., small core mem—
ory (SCM) on two-hierarchy
memory machines, or it may be
that portion of central memory
remaining after an extended
core portion is designated on
single-hierarchy memory
machines.

Random Access
Data: Data which can be transferred
between fast core and extended

core in out-of-sequence

strings.

Random Access
File: (Also called Direct Access
File). A name collection of

data which is stored on a
peripheral storage device.
The file data are arranged
in blocks which can be
transferred between extended
core and peripheral storage
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randomly, i.e., out of
sequence. @
A random access file. The
identity of a logical file
in a code is established by
an integer variable, the
(logical) file reference
number.

Logical File:

Block: A subportion of a random
access file. The block size
is determined by the amount
of extended core storage

that can be allocated to

the random access file. Data
transfers between the periph-
eral device and extended core
are block transfers.

A subportion of a random
access file block. Data
transfers between fast core
and extended core are string
transfers.

String:

Disk: A generic name for peripheral
storage device used for storing

random access files.

An identifiable subpart of a
disk. One or more physical
units comprise a disk.

Physical Unit:

A collection of one or more
random access files. The
file-group collection is
assigned to a single physical
unit. :

File-Group:

2. Multilevel Data Management Scheme

The standardized method of multilevel data man-
agement using random access data is shown in Fig. 12.
Each random access file is composed of blocks and re-
sides on disk, or more correctly, on a physical unit.
When needed, the blocks of data are transferred be-
tween extended core and the physical unit on disk and
then strings of data are transferred between extended
core and fast core.

The first tentatively standardized subroutine,
DOPC, provides for opening and closing the physical
(disk) units to be used for storing the random access
files. Information about maximum block size and the
number of blocks required by a random access file is
determined in the main code routines and passed to
DOPC. Physical unit identifiers, disk locations, and
other specifics on storage are 1ocai—installation—

dependent which must be established by DOPC and suit-
ably stored, e.g., in named COMMON, for subsequent@

by the subroutines DRED and DRIT.

The actual programming



of subroutine DOPC is left entirely to the local

installation.
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a. DOPC Specifications

FORM:

FUNCTION:

ROLE OF
ARGUMENTS :

I0P

DOPC (I0P, NREF, NGREF, IERRCS,
ARRAY(K), MXLEN, MXBLOK, LENFIL)

Define (open) and release (close)
the physical units for the random
access files. Also for initializ-
ing parameters which are needed for
reserving space on disk, identifying
the units, etc.

0 - Initialize the routine (called
once in a program module before
all other DOPC calls).

1 - Define the logical file identi-
fied by parameter NREF (NREF
is passed to DOPC).

2 - Signal to DOPC that all logical
files assigned to this file-
group have been defined, i.e.,
all files defined with IOP=1
calls since either the last
I0OP=2 call or the original
I0P=0 call. A unique file-
group identifier, NGREF, is
passed to DOPC.

3 — All logical files assigned to
the file-group with identifying
reference number NGREF will be
deleted.

4 - Finalization option (called once
at the conclusion of program
module).

NREF

NGREF

TERRCS

ARRAY (K)

MXLEN

Block 1
Random
l:_—_:] - - Block 2 Access
File
Fast Core
Extended
Core
N
Block 3
Physical
Unit —
(Disk)
Fig. 12. Scheme for multilevel, random access data transfers.

If IOP=1, NREF is the file reference
number of the logical file being de-
fined in the call to DOPC. The nu-
merical value for NREF is passed to
DOPC from the calling routine.

If IOP#1, NREF is not used.

If I0P=2 or 3, NGREF is the file-
group reference number of the file-
group being defined or deleted in
the call to DOPC. Numerical value
of NGREF is passed to DOPC from the
calling routine.

I1f I0P=0, 1, or 4, NGREF is not used.

Error parameter (IERRCS<0O indicates
an error condition has been detected
in DOPC).

If I0P=0 and computer is single-
hierarchy memory, ARRAY(K) is the
starting address of extended core

in central memory.

If I0P#0 or computer is two-hierarchy
memory, ARRAY(K) is not used. NOTE:
Even though not used on two-hierarchy
memory machines, it is recommended
that the entry ARRAY(K) in the DOPC
call with IOP=0 be entered in a form,
say, A(KMAXP), where KMAXP = KMAX+1,
and KMAX is equal to the last storage
location required in fast core. Such

a practice will simplify the conversion

of the code to operation on a single-
hierarchy memory machine.

If T0P=1, MXLEN is the maximum length
(in single-precision words) of blocks
in the logical file with reference
number NREF.

If IOP#1, MXLEN is not used.
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MXBLOK If IOP=1, MXBLOK is the total num-
ber of blocks in the logical file
with reference number NREF.

If I0P#1, MXBLOK is not used.

LENFIL If LENFIL>0, LENFIL is the total
file length (in single-precision
words) of the logical file NREF.
If LENFIL=0, the total file length
of logical file NREF is assumed to
be MXBLOK*MXLEN. (This option is
provided to permit more efficient
utilization of disk space when a
logical file contains some blocks
that are shorter than MXLEN).

b. DOPC Usage

The concept of file-groups has been intro-
duced in order to minimize the number of physical
units which need to be utilized during the execution
of a program module. At installations where the num-
ber of physical units is restricted, all the logical
files in a file-group are assigned to the same phys-
ical unit. Two or more logical files which are si-
multaneously highly active in a code should not be
assigned to the same file-group. At installations
where there is no restriction on the number of phys-
ical units, file-grouping may be ignored, i.e., each
logical-file is assigned to its own, unique file-
group, so that each logical file is assigned to a
separate physical unit.

The following guidelines apply to the
application of DOPC:

(i) All random access files assigned to
a file-group must each be defined
(with IOP=1) and then the file-group
defined (with IOP=2) before any of
the files in this file-group are
used.

(ii) Several file-groups can be used by
a given program module. A particular
file-group can be defined and sub-
sequently deleted independently of
the times of definition and deletion
of other file-groups used by the
module.

(iii) All random access files in a file-
group are deleted simultaneously with
an IOP=3 call. Files cannot be de-
leted independently from the file-
group. File reference numbers can
be reassigned after the files have
been deleted.

If the LENFIL parameter is used, all book-
keeping for variable block sizes must be kept in the
installation~dependent versions of subroutines DRED
and DRIT. Such use of variable block sizes can then
be duplicated at other installations or the MXLEN

value could be assumed for all records if the
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installation preferred to ignore the variable block
size feature. 1In the latter case, all blocks would
be assumed to be MXLEN-words long, MXBLOK*MXLEN words

would be reserved on a physical unit, and the LENFIL
parameter would be ignored.

4. Subroutines DRED and DRIT

The pair of subroutines DRED (pronounced DEE-
READ) and DRIT (pronounced DEE-WRITE) provide for
block transfers between disk and extended core. DRED
is used for reading blocks of data into extended core
from disk, i.e., disk-to-extended core traﬁsfers,

while DRIT is used to "write" blocks of data onto

disk from extended core, i.e., extended core-to-disk
transfers. These subroutines move data blocks to and
from locations (not addresses) in extended core. For
these transfers all or part of the requested block may
be transferred. All transfers, however, must begin

with the first word of the block.

a. DRED Specifications

FORM: DRED (NREF, NBLOK, LCM, NBWDS, MODE)

FUNCTION: Transfer blocks of data from disk to
extended core

ROLE OF

ARGUMENTS :

NREF File reference number of the logical
(random access) file.

NBLOK Number of the block in file NREF from
which data will be transferred.

LCM Location in extended core into which
the first word of data from the block
will be transferred.

NBWDS Number of words (single precision) of
data from the block will be transferred.

MODE Transfer operation mode (provides for

parallel processing)

0 - Complete the command before re-
turning control to the calling
program.

1 - Command is not necessarily com-
pleted before control is returned
to the calling program.

2 - Forces completion of a MODE=1
command issued in a previous call.

b. DRIT Specifications
FORM: DRIT (NREF, NBLOK, LCM, NBWDS, MODE)

FUNCTION: Transfer data blocks from extended
core to disk.

ROLE OF

ARGUMENTS :

NREF File reference number of the logical
(random access) file.

NBLOK Number of the block in file NREF 1
which data will be transferred.




LCM Location in extended core from
where first word of data will be
transferred.

NBWDS Number of words (single precision)
of data to be transferred.
MODE Transfer operation mode (provides

for parallel processing).

0 - Complete the command before
returning control to the
calling program.

1 - Command is not necessarily com-
pleted before control is re-
turned to the calling program.

2 - Forces completion of a MODE=1
command issued in a previous
call.

c. DRED/DRIT Usage

Blocks may be read from or written to disk
randomly. Given the NREF and NBLOK parameters DRED
and DRIT must be able to determine the correct disk
(physical unit) positions by using the local-instal-
lation-dependent tables or arrays established by
subroutine DOPC. Data are always transferred be-
ginning with the first word of the block, but the
entire block need not be transferred. The LCM pa-
rameter is an integer variable whose value is ref-
erenced relative to the first word in extended, e.g.,
LCM=1 is the first location in extended core into or
from which data can be transferred.

5. Subroutines CRED and CRIT

The pair of subroutines CRED (pronounced SEE-
READ) and CRIT (pronounced SEE-WRITE) provide for
transferring strings of data between fast core and
extended core, CRED is used for reading strings of
data into fast core from extended core while CRIT
is used for writing strings of data into extended
core from fast core. The strings of data may be
transferred randomly.

a. CRED Specifications

FORM: CRED (ARRAY(I), LCM, NSWDS, IERR)

FUNCTION: Transfer random strings of data
from extended core into fast core.

ROLE OF

ARGUMENTS :

ARRAY (1) Starting address in fast core where
string will reside.

LCM Location in extended core where
first word of string resides.

NSWDS Number of words (single precision)
to be transferred.

IERR Error flag.

b. CRIT Specifications
FORM:

CRIT (ARRAY(I), LCM, NSWDS, IERR)

FUNCTION: Transfer random strings of data
from fast core to extended core.

ROLE OF

ARGUMENTS :

ARRAY (L) Starting address of the string in
fast core.

LCM Starting location in extended core
to which the string will be
transferred.

NSWDS Number of words (single precision)
to be transferred.

IERR Error flag.

c. CRED/CRIT Usage

Data strings are transferred between fast
core and extended core in any order. The strings in
extended core are subparts of a larger data block
residing in extended core. The LCM parameter is an
integer variable whose value is referenced relative
to the first word in extended core, e.g., LCM=1 is
the first location in extended core into or from

which data can be transferred.

E. Multilevel Data Management - Special Routines

Included in the set of routines which have been
given tentative, standacdized-for-trial-use status
as mentioned in Sec. II1.D. are three routines, ECMV,
LRED, and LRIT. These three routines are quite
special-purpose in nature and, although they provide

a standardized means of effecting certain data-man-

agement operations, they should only be used with

the greatest of care.

1. Subroutine ECMV

a. ECMV Specifications

FORM: ECMV (LCMT, LCMF, NWDS)

FUNCTION: Transfer of data blocks from one
location in extended core to another
location in extended core.

ROLE OF

ARGUMENTS :

LCMT Location in extended core of first
word to which data block will be
moved.

LCMF Location in extended core of first
word of data block which is to be
moved.

NWDS Number of single-precision words to

be transferred.
b. ECMV Usage
This routine should be used with extreme
care. On some computers the transfer must be buf-

fered through fast core in a very limited amount of
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storage space. As a result, the transfer of large
amounts of data can be quite time consuming.

The LCMT and LCMF parameters are integer
variables whose values are referenced relative to
the first word in extended core. For example LCMT=1
is the first location in extended core into which
data can be transferred.

2. Subroutine LRED and LRIT

The two subroutines LRED (pronounced EL-READ)
and LRIT (pronounced EL-WRITE) are provided for
transferring data between extended core and

sequential disk files.

a. LRED Specifications

FORM: LRED (NREF, IREC, ARRAY(I), NWDS,
MODE)

FUNCTION: Transfer data records from a
sequential file to extended core.

ROLE OF

ARGUMENTS ¢

NREF Logical unit (reference) number of
sequential file.

TIREC IREC>0, the number of the record to
be transferred.
IREC=0, signifies termination of
reading of file NREF.

ARRAY (I) Starting address in extended core
into where data will be transferrec

NWDS Total number of single-precision
words to be transferred.

MODE MODE=0, the transfer is completed

before returning to calling routine.

MODE=1, the transfer is not neces-
sarily completed before returning
to calling routine.

MODE=2, forces completion of a
MODE=1 order issued in a previous
call to LRED.

b. LRIT Specifications

FORM: LRIT (NREF, IREC, ARRAY(I), NWDS,
MODE)

FUNCTION: Transfer data records from extended
core to a sequential file.

ROLE OF

ARGUMENTS :

NREF Logical unit (reference) number of
sequential file.

IREC IREC>0, the number of the record
to be transferred.
IREC=0, signifies termination of
writing of the sequential file
NREF.

ARRAY (1) Starting address in extended core
from where data will be transferred.

NWDS Total number of single-precision
words to be transferred.

MODE MODE=0, the transfer is completed

before returning to the calling
routine.
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MODE=1, the transfer is not neces-
arily completed before returning
to the calling routine.

MODE=2, forces completion of a
MODE=1 order issued in a previous
call.

c. LRED/LRIT Usage

-

The two routines LRED and LRIT are, in a
functional sense, quite similar to the REED/RITE
routines described in Sec. V.C except that LRED/
LRIT utilize extended core while REED/RITE use fast
core. Both sets of routines use subroutine SEEK
for defining the sequential file., Although it may
appear that REED and RITE could be used for extended
core/sequential file transfers such dual usage was
not deemed advisable. The addresses for the argument
ARRAY (1) differ among CDC computers depending on
whether ARRAY(I) refers to word-addressable fast core
(small core memory), in which case 18 bit addresses
are used, or whether ARRAY(I) refers to word-addres-
sable extended core (large core memory), in which case
19 bit or more addresses are used. Some CDC compilers
will not support subroutines whose arguments have 18-
bit addresses in some parts of a code and 19 or more
bits in other parts. It was therefore deemed advisable
to clearly delineate between the two cases with LRED/
LRIT to be used when the argument ARRAY(I) uses
the 19-bit or greater addresses of extended core and
REED/RITE to be used only in conjunction with fast
core.

Even though the routines LRED/LRIT are now
established as standardized routines they are not
intended to be widely used. Their formulation was

intended primarily to permit a reasonable degree of

standardization to a class of codes already in the

late stages of development. The use of these routines

in new code development is discouraged and, in no

sense, should their existence be interpreted as a

sanction for general use of word-addressable extended

core,
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