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the American Nuclear Society; these procedures are accredited by the Amer-
ican National Standards Institute, Inc., as meeting the criteria for American
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had an opportunity to participate.

An American National Standard is intended to aid industry, consumers,
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(This Foreword is not a part of American National Standard for Documentation of Computer Software,

Foreword  ,Nsyansi0.3.1995)

This standard supersedes and is a revision of American National Standard Guidelines for
the Documentation of Digital Computer Programs, ANSI/ANS-10.3-1986. These documents
were prepared by Subcommittee ANS-10 of the Standards Committee of the American
Nuclear Society (ANS). This subcommittee is sponsored by the Mathematics and Com-
putation Division of the Society. Since its inception, the Mathematics and Computation
Division has encouraged and promoted the interchange of computer software within the
nuclear industry. The guidelines recommended herein are based on experience in working
with neutronics, shielding, and engineering applications in this industry.

This standard addresses the documentation of engineering and scientific software. Good
documentation promotes understanding, reduces duplication of effort, eases conversion to
different computer environments, and facilitates extension to other applications. Good
documentation is essential for effective implementation and use of computer software.

The intention of this standard is to encourage better communication between the developer
and the user; it should be regarded as a guide rather than a set of rigid specifications. As a
guide, it is sufficiently comprehensive to apply to large-scale programs and for software
intended for extensive external use. Not all features of this document are appropriate in
all circumstances. For example, software in the initial experimental stage would not be
expected to require the extensive documentation suggested in this standard. The degree of
conformance is a matter of judgment and must be established for each individual situation
by the management of the development effort. In general, as the project complexity
increases so does the need for more complete documentation. Most software development
organizations will have additional documentation requirements which extend this
standard.

Documentation requirements for on-line monitoring, control, and safety systems are not
covered in this standard.

This standard is one of four documents directed toward individuals who develop computer
programs. The other three are American National Standard Recommended Programming
Practices to Facilitate the Portability of Scientific and Engineering Computer Programs,
ANSI/ANS-10.2-1988; American National Standard Guidelines for the Verification and
Validation of Scientific and Engineering Computer Programs for the Nuclear Industry,
ANSI/ANS-10.4-1987; and American National Standard for Accommodation of User Needs
in Computer Program Development, ANSI/ANS-10.5-1994. These standards are under
continual maintenance by ANS-10. The user is advised to review the current versions of
these standards for possible changes.

This standard was drafted by Working Group ANS-10.3 of Subcommittee ANS-10,
Mathematics and Computation. The membership of ANS-10.3, at the time of its approval
of this standard, was as follows:

G. C. Main, Chair, BCS-Richland, Inc.

M. K. Butler, Argonne National Laboratory

S. D. Harris, Science Applications International Corporation
B. L. Kirk, Oak Ridge National Laboratory

L. I. Kopp, U.S. Nuclear Regulatory Commission

G. W. Main, JM.J Associates

A. O. Smetana, Westinghouse Savannah River Company

Members of ANS-10 at the time this standard was approved were:

S. Hartzell, Chair, Power Computing

R. J. Breen, Electric Power Research Institute
M. K. Butler, Argonne National Laboratory

dJ. S. Dukelow, Battelle Pacific NW Laboratory
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The Consensus Committee N-17, Research Reactors, Reactor Physics, Radiation Shielding,
and Computational Methods, had the following membership at the time it reviewed and
approved this standard:

T. M. Raby, Chairman
A. Weitzberg, Secretary
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Documentation of Computer Software

1. Scope and Objective

1.1 Scope. This standard addresses the
documentation of computer software prepared
for scientific and engineering applications.

1.2 Objective. The standard seeks to facili-
tate effective selection, usage, transfer, con-
version, and modification of computer software
that may be used in the nuclear industry.

2. Definitions

The definitions given below are applicable
specifically to this standard.

algorithm. A well-defined procedure or proc-
ess for the solution of a problem to a specified
degree of accuracy in a finite number of steps.

benchmark problem. A well-defined problem
with an analytic or generally-accepted solution
which has been published and can serve as a
validated reference point. Note that in some
nuclear applications the fact that a solution is
generally accepted or published is not suffi-
cient. It must also be defendable, reproducible,
and verified by an independent, qualified
reviewer.

computer program, An identifiable series of
instructions, or statements, in a form suitable
for execution by a computer and designed to
achieve a certain result.

computer environment. The computer hard-
ware and system software (e.g., compiler, oper-
ating system, graphical user interface) that
supports and is utilized by a computer program
and that can affect its design and operation.

computer software. Computer programs and
associated procedures, rules, and documenta-
tion.

default value. The value assigned to a
variable by a program when its value is not
specified by the user.

external data files. The data files which
exist prior to or after execution of a computer
program. They include:

library files - Used to retain commonly
accepted data in a standardized form.

interface files - Used to share data between
programs or subprograms.

restart files - Used to retain data between
successive executions of the same program.

installation environment report. Docu-
mentation of the system software and hard-
ware devices operational at an installation.!

logical device. The designated medium for
the storage or transfer of data files. At exe-
cution time logical devices are assigned to
physical devices.

software package. Aggregate of all elements
required for implementation or use of the
software.?

3. Introduction

This standard addresses the content rather
than the form of software documentation. It
describes the four essential parts of docu-
mentation. The parts are the abstract, the
application information, the problem or func-
tion definition, and the programming informa-
tion. The abstract is directed to the potential
user. The application information is directed to
the individual user concerned with the ex-
ecution of the software to obtain results for a
specific problem. Problem definition informa-
tion is directed to those interested in the
mathematical models and algorithms on which
the software is based. The programming infor-
mation section is directed to the programmer

! Typical contents of an installation environment report are described in Section 9, Installation Environment Report.

? Typical contents of a software package are described in Section 8, Software Package and Transmittal Material.
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