If you have issues wewmg or accessmg this file contact us at NCJRS.gov.

FIPS PUB 3 ¢3

FEDERAL INFORMATION

This microfiche was produced from documents received for

inclusion in the NCIRS data base. Since NCiRS cannot exercise PROCESSING STANDARDS PUBLICATION
control over the physical condition of the documents submitted, o 1976 FEBRUARY 15

the individual frame quality will vary. The resolution chart on
this frame may be used to evaluate the document quality.

iz

O

N =11 ,
N =" |
T ol pe |

Guidelines

i

MICROCOPY RESOLthION TEST CHART ; r
LB NATIONAL BUREAU OF STANDARDS-1963-A" . i
‘ §

i

T e

FOR

DOCUMENTATION OF
~ COMPUTER PROGRAMS AND
et et Pk AUTOMATED DATA SYSTEMS

position or policies of the U.S. Department of Justice.

i h A e
s S e RN

Microfilming procedures used to create this fiche comply with | ’
the standards set forth in 41CFR 101-11.504 '

B

U.S. DEPARTMENT OF JUSTICE ‘A CATEGORY: SOFTWARE

LAW ENFORCEMENT ASSISTANCE ADMINISTRATION | - ¥ ¥\ SUBCATEGORY: DOCUMENTATION
NATIONAL CRIMINAL JUSTICE REFERENCE SERVICE -l ]
WASHINGTON, D.C. 20831

gi ‘wr«.. s 'A, . ‘_".‘; 2‘: N ” . . — . R . N s

é*i.., ate filmedf i

-A-..... s oo 8

3




U.S. DEPARTMENT OF COMMERCE ¢ Elliot L. Richardson, Seeretary

James A, Baker, IIL, Under Secretary
Dr. Betsy Ancker-Johnson, 4dssistant Secretary for Science and Technology

NATIONAL BUREAU OF STANDARDS o Ernest Ambler, deting Director
Foreword

The Federal Information Processing Standards Publieation Series of the National
Bureau of Standards is the official publication relating to standards adopted and
promulgated under the provisions of Public Law 89-306 (Brooks Bill) and under Part
6 of Title 15, Code of Federal Regulations. These legislative and executive mandates
have given the Secvetary of Commerce important responsibilities for improving the
utilization and management of computers and automatic gats processing systems in
the Federal Government. To carry out the Sceeretary’s responsibilities, the NBS, through
its Institute for Computer Seiences and Technology, provides leadership, technical
puidance, and eoordination of government efforts in the development of technieal
puidelines and standards in these areas.

In October 1574, the Comptroller General of the United States in a report to the
Congress noted that “adequate documentation of computer programs is clearly an
cssential element of efficient and econontical use of compnter systems.” Good documen-
tation should provide information to support the effective management of ADP re-
sources and to facilitate the interchange of information. The NBS is pleased & make
these Guidclines for Documentation of Computer Programs and Automated Data
Systems availuble for use Ly Foederal agencies in establishing and evaluating docu-
mentation practices.

RUTH M, DAVIS, Director
Institute for Computer Sciences
and Technology

Abstract

These guidelines provide a basis for determining the content and extent of docu-
mentation for computer programs and auntomated data systems. Software development
phases and related document types are identified, several examples of Jocumentation
options are given, and econtent guidelines for ten dvcument types are provided. The
ten document types are:

Funetional Requirements Document
Data Requirements Document
System Subsystem Specification
Program Specification

Data Base Specification

Users Manual

Operations Manual

Program Maintenance Manual
Test Plan

Test Analysis Report

The guidelines ave intended to be w basic reference and a checklist for general use
throughout the Federal Government to plan and evaluate documentation practices.

Key words: Automated data systems; computer programs; documentation; dociumen-
tation content. guidelines; FIPS guidelines; software,
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Federal Information Processing Publications are issued by the National Bureau of Standards pursuant to the
Federal Property and Administrative Services Act of 1949 as amended, Public Law 89-306 (79 Stat. 1127}, and as
implemented by Executive Order 11717 (38 FR 12315, dated May 11, 1973), and Part 6 of Title 156 CFR (Code of
Federal Regulations).

Name of Guideline. Guidelines for Documentation of Computer Programs and Automated Data
Systems. . '

Category of Guideline. Federal General Applications and bata Standard—Software, Documenta-
tion.

Explanation. These guidelines provide a basis for determining the content and extent of docu-
mentation for computer programs and automated data systems.

Approving Authoerity, Department of Commerce, National Bureau of Standards (Institute for
Computer Sciences and Technology).

Maintenance Agency. Department of Commerce, National Bureau of Standards (Institute for
Computer Sciences and Technology).

Applicability. These guidelines are intended to be a basic reference and a checklist. for general
use throughout the Federal Government to plan and evaluate documentation practices.

Implementation Schedule. Implementation is desirable at the earliest possible date to achieve more
effective use of ADP resources and to facilitate interchange of information about computer pro-
grams and automated data systems,.

Where documentation standards are already in existence, it is recommended that they be re-
viewed for conformance with the intent of this guideline and revised as needed to be consistent
with the best use of available resources.

Specifications. The following pages define software development phases and related document
types, give several examples of documentation options, and provide content guidelines for ten
document types.

References.

a. Automated Data System Documentation Standards Manual, Department of Defense Man-
ual 4120.17-M, December 1972,

b. Computer Program Documentation Guideline, National Aeronautics and Space Administra-
tion, NHB-2411.1, July 1971,

c. Software Summary for Describing Computer Programs and Automated Data Systems,
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Federal Information Processing Standards Publication 30, U.S. Department of Commerce, June
30, 1974.

Definitions.

a. Computer program. A series of instructions or statements, in a form acceptable to a com-
puter, prepared in order to achieve a certain result.

b. Automated data system. A set of logically related computer programs designed to accom-
plish specific objectives or functions.

Where To Obtain Copies of the Guideline.

a. Federal Government activities should obtain copies of this publication from the estab-
lished sources within each agency. When there is no established source, purchase orders should
be submitted to the National Bureau of Standards, Institute for Computer Sciences and Tech-
nology, Office of ADP Standards Management, Technology Building, Washington, D.C. 20234.
Refer to the Federal Information Processing Standard Number 38.

b. Others may obtain copies of the FIPS PUB from the Superintendent of Documents, U.S.
Government Printing Office, Washington, D.C. 20402 (SD Catalog Number C18.52:38). There
is a 25 percent discount on quantities of 100 or more. When ordering, specify document number,
title, and SD Catalog Number. Payment may be made by check, money order, coupons, or de-
posit account.

¢. Copies of this FIPS PUB are also available in Microfiche from the National Technical
Information Service, 5285 Port Royal Road, Springfield, Virginia 22161 at 95 cents a copy. Re-
fer to Report Number NBS-FIPS-PUB-38.
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810, TeSt ANALYSIS REDPOLT woverereeoereeeereeeresseecessssnssassns weeseeemsemssesmseomsensomne e e e 53 automated data systems'® represent a considerable investment of human and automated
‘ resources. To maximize the return on this investment, and to provide for cost-effective
Figures ; operation, revision, and maintenance, sufficient documentation is needed at each stage
: of the software development life cycle. This publication has been prepared in response
1 Documentation Within the Software Life Cycle wovveereeerennsn. 6 ’ to that need.
2 Cost and/or Usage Threshold Criteria for Extent and Formality w10 Documentation provides information to support the effective management of ADP
1 An xampie of Welghting for Twelve Dosarmontation Gritorta o7 1y resources and to facilitate the interchange of information. It serves to:

—Provide managers with technical documents to review at the significant develop-
ment milestones, to determine that requirements have been met and that resources
should continue to be expended.

—Record technical information to allow coordination of later development and use/
modification of the software. : )

—Facilitate understanding among managers, developers, programmers,” operators,
and users by providing information about maintenance, training, changes, and
operation of the software.

—Inform other potential users of the functions and capabilities of the software, so
that they can determine whether it will serve their needs.

The quality and consistency of software documentation depend on management com-
mitment and the technical environment. The criteria for evaluating the adequacy of
documentation will vary directly with the perceived need for documentation. The utility,

, quality, and acceptability of the documents prepared will provide a measure of the man-
@ (’ agement judgment exercised in implementing the documentation guidelines.

AN This publication provides guidelines for the content of software documentation and
examples of how management might determine when and how to utilize the ten docu-
ment types described. Part 1 states the purpose of each document type and its relation-
ship to the software life cycle. Part 2 discusses considerations in using these document-
ation guidelines including examples of agency or organization level guidance criteria
that can be applied to determine the extent of documentation required. Part 8 presents
the content guidelines for the ten document {ypes.®

* Throughout this FIPS PUB 38 “software” is used in lieu of '‘computer program and/or nutomated data system.”
? Note that the Software Summary for Describing Computer Programs and Automated Data Systems (FIPS PUB 30) is
considered a component of documentation, in this context. .
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PART 1. DOCUMENTATION WITHIN THE SOFTWARE LIFE CYCLE

1.1. Scope. Computer programs and automated data systems evolve in phases from the time
that an idea to create the software occurs through the time that that software produces the re-
quired output. It is recognized that there are in current usage many different terminologies fo
identify these phases and the stages within these phases, Three phases applicable to the software

life eycle are: initiation, development, and operation. The development phase is further sub-
divided into four stages.

This publication provides content guidelines for ten document types generally prepared
during the development phase. Figure 1 relates the preparation of the ten document types to
the stages in the development phase. The amount of documentation produced is flexible, and this
flexibility is discussed in Part 2. Content guidelines for the ten document types is provided in
Part 8. Each of these document types can stand alone or be combined with others to meet spe-
cific documentation requirements.

FIGURE 1. Documentation within the software life cycle

INITIATION CPERATION
PHASE DEVELOPMENT PHASE PHASE
Definition Design Programming Test
Stage Stage Stage Stage
TFunctional System/ Users
Requirements Subsystem Manual
Document Specification
Program Operations
Specification Manual
Data Data Base Program
.Requirements Specification Maintenance
Document Manual
Test Plan Test Analysis
Report

1.2. Phases. While the terminoclogy used to describe the phases is arbitrary, it provides a con-
venient framework within which the development of software may be discussed.

1.2.1. Injtiation. During the Initiation Phase, the objectives and general definition of the
requirenients for the software are established. Feasibility studies, cost-benefit analyses, and

the documentatioii prepared within this phase are determined by agency procedures and
practices.

1.2.2. Development. During the Development Phase, the requirements for the software
are determined and the software is then defined, specified, programmed, and tested. Docu-

mentation is prepared within this phase to provide an adequate record of the technical in-
formation developed,

1.2.3. Operation. During the Operation Phase, the software is maintained, evaluated,
and changed as additional requirements are identified.

1.3. Stages. While the terminology used to describe the stages is arbitrary, it provides a con-
venient framework within which the development of the ten document types may be discussed.
It is recognized that not all of the document types are required to document software in every
case and that in some cases the various document types may need to be combined. The flexible
nature of these guidelines is discussed in Part 2.
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1.3.1. Definition. During the definition stage, the requirements for the software and docu-
mentation are determined. The Funectional Requirements Document and the Data Require-
ments Document may be prepared.

1.3.2. Design. During the design stage, the design alternatives, specific requirements, and
functions to be performed are analyzed and a design is specified. Documents which may be
prepared include the System/Subsystem Specification, Program Specification, Data Base
Specification, and Test Plan.

1.3.3. Programming. During the programming stage, the software is coded and debugged.
Documents which may be prepared during this stage include the Users Manual, Operations
Manual, Program Maintenance Manual, and Test Plan.

1.8.4. Test. During the test stage, the software is tested and related docum_entation re-
viewed. The software and documentation are evaluated in terms of readiness for implementa-
tion. The Test Analysis Report may be prepared.

1.4 Document Types. The purpose of each of the ten document types, described in further detail
in part 8, is defined in the following paragraphs. «

1.4.1. Functional Requirements Document. The purpose of the Functional Requirements
Document is to provide a basis for the mutual understanding between users and designers
of the initial definition of the software, including the requirements, operating environment,
and development plan.

1.4.2. Data Requirements Document. The purpose of the Data Requirements Document is
to provide, during the definition stage of software development, a data description and tech-
nical information about data collection requirements.

1.4.3. System/Subsystem Specification. The purpose of the System/Subsystem Specifica-
tion is to specify for analysts and programmers the requirements, operating environment,
design characteristics, and program specifications (if desired) for a system or sxlbsystem.

1.4.4, Program Specification. The purpose of the Program Spgciﬁca’cion is_to. specify for
programmers the requirements, operating environment, and design characteristics of a com-
puter program.

1.4.5. Data Base Specification, The purpose of the Data Base Specification is to specify
the identification, logical characteristics, and physical characteristics of a particular data base.

1.4.6. Users Manual. The purpose of the Users Manual is to sufficiently describe the func-
tions performed by the software in non-ADP terminology, such that the user organization can
determine its applicability and when and how to use it. It should serve as a reference docu-
ment for preparation of input data and parameters and for interpretation of results.

1.4.7. Operations Manual, The purpose of the Operations Manual is to _provide c;omputer
operation personnel with a description of the software and of the operational environment
so that the software can be run.

1.4.8. Program Maintenance Manual. The purpose of the Program Maintenance Manual is
to provide the maintenance programmer with the information necessary to understand the
programs, their operating environment, and their maintenance procedures.

1.4.9. Test Plan. The purpose of the Test Plan is to provide a plan for the testing of
software; detailed specifications, descriptions, and procedures for all tests; and test data re-
duction and evaluation criteria.

1.4.10. Test Analysis Report. The purpose of the Test Analysis Report is to doc_umqnt the
test analysis results and findings, present the demonstrated capablhtles_ and deﬁmencxes for
review, and provide a basis for preparing a statement of software readiness for implementa-
tion.
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PART 2. DOCUMENTATICGN CONSIDERATIONS

Documentation preparation should be treated as a continuing effort, evolving from prelimin-
ary drafts, through changes and reviews, to the documentation and software delivered, The ex-
tent of documentation to be prepared is a function of agency management practices and the size,
complexity and risk of the project.

2.1. Responsibilities. Separable responsibilities which are inherent in the flexible nature of these
guidelines are:

a. Definition of agency guidance to project managers as to what documen'tation shou]d‘be
prepared under various conditions and, perhaps, to what levels of extent, detail, and formality.
See Examples A and B in paragraph 2.5,

b. Determination by a project manager of the documentation plan for a specific rroject, in-
cluding':

(1) What document types apply and should be prepared.

(2) The formality, extent, and detail of the documentation.

(8) Responsibilities and a schedule of preparation for the documentation,

(4) Procedures and schedule of review, approval, and distribution and the distribution list.

(5) Responsibilities for documentation maintenance and change control through the develop-
ment phase.

The formality, extent, and leve] of detail, and other determinations by the project manager in
specific cases will be more consistent if agency guidance and criteria are established. In general,
as the size, complexity, and risk of a project increase, so does the need for formality, extent, and
level of detail of the documentation. The Users, Operations, and Program Maintenance Manuals
should be formal since they support the use of the software, particularly if the software will be
used outside of the developing organization or if extensive changes are expected during the life
of the software,

2.2 Document Audiences. Tach document type is written for a particular “audience.” The au-
dience may be an individual or a group of individuals who are expected to use the document con-
tents to perform a function, e.g.,, operation, maintenance, design, programming. The information
should be presented using the terminology and level of detail appropriate to the audience.

2.3. Redundancy. The ten document types in this guideline have some apparent redundancy.
This apparent redundancy is of two types. Introductory material has been included in sach docu-
ment type to provide the reader with a frame of reference. This information has been included
to provide the “stand alone” approach, and understanding of the document with a minimum need
for cross-referencing to parts of other documents that may have been produced. A second type
of apparent redundancy is that most document types specify, for example, descriptions of inputs,
outputs, and equipment to be included. The information that should be included in each of the
document types, differs in context and, perhaps, in terminology and level of detail, since the in-
'fc?mati]on is intended to be read by different audiences and at different points in the software
life cycle.

2.4. Flexibility. Flexibility in the use of the document content guidelines is provided by the ba-
sic organization of contents. An attempt has been made to provide an internally consistent orga-
nization scheme, The following paragraphs describe various options which should be considered.

2.4.1. *“Sizing” of Document Types. Each document type outline may be used to prepare
documents that range from a few to several hundred pages in length. The size depends on
the size and complexity of the project and the judgment of the project manager as to the
level of detail necessary for the environment in which the software will be developed or run.

2.4.2. Combining and Expanding Document Types. It is occasionally necessary to combine
several document types under one cover or to nroduce seveval volumes of the same document
type. Document types that can be combined into one are, for example, the Users, Operations,
and Program Maintenance Manuals, When this is done, the substance of the contents covered

8
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by each document type should be presented using.the outline of that document type, for exam-
ple, Part I-Users, Part II-Operations, and Part ITI-Program Maintenance.

When a system is extremely large or is to be documented in a modular fashion, a docu-
ment may be prepared for eéach module. In some casss, the size of a document may necessi-
tate that it be issued in multiple volumes to allow ease of user reference, In such cases, the
document should be separated at a section division. The contents of the Test Plan document
type, for example, may be separated between the sections of plan, specifications and evalua-
tion, and specific test descriptions.

2:41.3. Format, The content guidelines in Part 8 hiave been prepared using a generally con-
sistent format, Use of this particular format iz enesuraged but is not essential. It is a tested
and accepted format.

2.44. Sequencing of Contents. In general, the order of the sections and paragraphs in a
particular document type should be the same as shown in the content guidelines in Part 3. The
order may be changed if it significantly enhances the presentation.

2.4.5. Documenting Multiple Programs or Multiple Files. Many of tha document type con-
tent outlines anticipate and are adaptable to documenting a system and its subsystems, multi-
ple programs, or multiple files. All of these outlines can, of course, be used for a single sys-
tem, subsystem, program, data base, or file.

2.4.6. Section/Paragraph Titles. In general, the titles of sections and paragraphs should
be the same as shown in the content guidelines. The titles may be modified to reflect ter-
minology unique to the software being documented if the change significantly enhances the
presentation. Sections or paragraphs may be added or deleted as local requirements dictate.

2.4.7. Expansion of Paragraphs. Many of the document types have paragraphs with a gen-
eral title and a list of factors that might be discussed within that paragraph. The intent of
the content guidelines is not to prescribe a discussion of each of these items, but to suggest
that these items be considered in writing that paragraph. These and all other paragraphs
may be expanded and further subdivided to enhance the presentation.

2.4.8. Flowcharts/Decision Tables, The graphic representations of some problem solutions
are treated best in the form of flowcharts, others in the form of decision tables, Either may
be included in or appended to the documents produced.

2.4.9. Foxms. The use of specific forms is dependent on practices in an agency. Some of the
information specified in a paragraph in the content guidelines may be recorded on such forms.
If so, the form can be referenced from the appropriate paragraph. The use of standard forms
is encouraged.

2.5. Examples of Documentation Guidance and Criteria. The formality, extent, an. level of de-
tail of documentation to be prepared is a function of agency ADP management practices and the
size, complexity, and risk of a project. The following examples were faken from two Federal
agency directives, but are amended to conform to the naming of document types in this publica-
tion, The examples illustrate how criteria could be established to aid project managers in deter-
mining the extent and level of detail of documentation required.

Example A presents a scheme using development cost and document audience as two criteria
to establish thresholds for documentation requirements. See the following pages and Figure
2. .

Example B presents a scheme using twelve criteria with weighting factors and a scale of the
total weighted criteria to establish formal documentation requirements. Figure 3 illustrates
the application of the weighted criteria shown in Figure 4. The procedure to use these tables
is:

1. Weight the software by each of the twelve criteria in Figure 4.

2. Sum the weights assigned. (Total weighted criteria.)

3. Find the row in Figure 8 that lists the document types to be prepared.

9
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Fi1Gure 2. EXAMPLE A. Cost and/or usage threshold criteria for ext-nt and formality

Then DOCUMENTATION

ELEMENTS And EXTENT OF EFFORT

~Level | If PROJECT COST:| Or USAGE

1 Less than $1000 One Shot Software Summary plus any | No special effort, normal good prac-
Or (Single Use) incidentally produced docu- tice.
One Man-month mentation,

2 $1000 to $5000 Special or Level 1 plus Users Manual | Minimal documentation effort, spent
Limited and Operations Manual. on informal documentation. No for-
Purpose or mal documentation effort.
Application

Multipurposed, | Level 2 plus Functional Re- | All basic elements of documentation
or Multiuser| quirements Document, Pro- should be typewritten, but need not

gram Specification, Pro- be prepared in finished format for

gram Maintenance Manual, publication or require external edit

Test Plan, Test Analysis or review.

Report, and System/Sub-

system Specification.

3 Over $5000

4 Over $5000 Publicly
Announced, or
Critical to

Operations

Level 3 produced in a form | At a minimum, all basic elements pre-
suitable for publication, pared for formal publication, in-
cluding external review and edit.

EXAMPLE A. LEVELS OF DOCUMENTATION
DEFINITIONS OF LEVELS

To protect against both over and under documentation, computer program documentation
has been divided into four levels. From lowest to highest these levels of documentation are: (1)
minimal level, (2) internal level, (3) working document? level, and (4) formal publication level.
The criteria determining these levels of documentation are described in the following paragraphs,
and summarized in Figure 2. Additional criteria peculiar to an installation and/or judgment rela-
tive to program sharing potential, life expectancy, and usage frequency are also appropriate fac-
tors to be considered in the determination of documentation levels,

MINIMAL LEVEL (LEVEL 1)

Level 1 documentation guidelines are applicable to single use programs, or one-shot jobs, of
minimal complexity. Although no significant documentation cost should be added, there exists the
requirement to show what type of work is being produced and what a given program really does.
Hence, it i desirable to keep on file for a minimum period of time the documentation which re-
sults from the development of the programs, i.e., program abstract, compile listing, test cases, etc.
The criteria for categorizing a program as Level 1 can be its expected usage or the resource ex-
pended in its generation, in man-hours or dollars, and may be modified for the peculiar require-
ments of the installations, Suggested resource expenditure criteria are programs requiring less
than one man-month effort or less than $1,000 (these are not assumed to be equal).

INTERNAL LEVEL (LEVEL 2)

Level 2 documentation applies to special purpose programs which, after careful considera-
tion of the possible interest of others, appear to have no sharing potential and to be designed
for use only by the requesting scientist or manager in an environment over which he has cog-
nizance. Large programs which have a short life expectancy also fall into thig level. The docu-
mentation required (other than Level 1) is that necessary for deck setup and modifications, This
requirement can be satisfied by the inclusion of detail input/output formats, setup instructions,
and the liberal use of comment cards in the source deck to provide clarification in the compile
E)istin'g.. Inlsummary, the effort spent toward formal documentation for Level 2 programs should

e minimal.

¥The term “working document” or “waorking paper*” ns used in this guideline refer to typewritten documents, not necessarily prepared
in finished format suitable for publieation nor subject to external editorial review,
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WORKING DOCUMENT LEVEL (LEVEL 38) .

Tlps level.applies te programs which are expected to be used by a number of people in the
same installation or which may be transmitted on request to other installations or to contractors
or grantees. The format of the documentation at this level should include, as a minimum, all ele-
ments of documentatlo_n. All basic elements of documentation should be prepared in typewritten
form, but not necessarily in a finished format suitable for publication. Normally, it will not be
formally reviewed or fedlted albove the review required for a working paper. However, if there
are certain programs important to the activities of the installations, but not considered appro-
plr.ladte for publication, then lozal more stringent documentation review standards should be ap-
plied.

FORMAL PUBLICATION LEVEL (LEVEL 4)

This le\{el applies to programs which are of sufficient general interest and value to be an-
ounced outside the originating installation. This level of documentation is also desirable if the
program is to be referenced by a scientific publication or paper. The format of the documenta-
tlon_ at t}ns level should comply with the guidelines on elements of documentation suitable for in-
clusion in one of the scientific and technical publication series with the attendant review and
editing procedures. i »

. Also considered to be within this level are those programs which are critical to the activi-
ties of the installation. These programs should be docuriented in a formal, rigorous manner, with
m-depth_ review and special configuration control procedures enforced. Recurring management
apphcatmns, such as payroll, should be considered for inclusion in this category so as to main-
tain an accurate history of conformation to changing laws, rules, and regulations.

Fieure 3. EXAMPLE B. Total weighted documentation criteria vs requived document types

(See Figure 4 to determine total weighted criteria.)

[
£ &
« it -org
g 25 | § :
= gE 2 e w = E =
s =] 5.2 E-] 2 & 2
P = o 2P 2 B ot 2 B8
o8 | = | Bg | T LR e S &3 33
Bg g se | g8 g = A g4 g8 A
sg = 2 oo g = £'9 < @ ]'D >R m's
TOTAL |2E | 0§ g5 B8 8 S5 38 & 5 S 2 g B
WEIGHTED/&o | g8 | g5 | o= | $a | E8 | Bao g | 25 88 24
CRITERIA |3 = S & & & & = & A A
0-12% X
12-15% X X
12-26 X X X X X ek Aok Hokok
24-38 X X X X X X Kok Wk ook
36-50 X X X X X X X X Aok e ok
48-60 X | X X X X X X X X Kok Kok
NOTES: * Additional document types may be required at lower weighted criteria totals to gatisfy local

requirements.

“* The Test Analysis Report logically should be prepared, but may be informal,

"(;“"“ Prleps;ratlon of the Data Requirements Document and Data Base Specification is situationally
ependent,
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Ficure 4. EXAMPLE B. An example of weighting for twelve documentation criteria (See Figure 8 for appli-

cation of total weighted criteria to determination of required documentation types.)

WEIGHTS
Criteria 1 2 3 4 5
1. Originality None-reprogram| Minimum--more Limited—new Considerable-—apply Extensive—requires
required on different stringent interfaces existing state of art advance in state of
equipment requirements to environment the art
2, Degree of Highly restricted. | Restricted-—parameter- | Limited flexibility. Multi-purpose. Flexible ] Very flexible—able to
generality Single purpose ized for a range of Allows some change format. Range of handle a broad

o

. Span of operation

4, Change in scope
and objective

5. Equipment
complexity

6. Personnel
agsigned
7. Developmental
cost

8. Criticality
9. Average response

time to program
change

10. Average response
time to data

Local or utility
None

Single machine.
Routine
processing

1-2
1--10k
Datn processing

2 or more weeks

2 or more weeks

eapacities

Component command
Infrequent

Single machine. Routine
processing. Extended
peripheral system

3-8
1050k
Routine operz;tions

1-2 weeks

1-2 weeks

in format

Single command
QOccasional

Multi-computer,
Standard peripheral
system

5-10
50-200k
Personnel safety

3-7 days

1~7 days

subjects

Multi-command

Frequent

Multi-computer. Ad-

vanced programming.

Complex peripheral
system

10-18

200--500k

Unit survival

1-8 days

1-24 hours

range of subject
matter on different
equipment

Defense Department,
World wide,

Continuous,

Master control system.
Multi-computer auto
input/output and
display equipment,

18 and over
Over 500k
National defense

1-24 howrs

0-60 minutes

inputs
11. Programming High lcvel High level and limited High level and ex- Assembly language Machine language
languages language assembly language tensive assembly
language
12, Concurrent None Limited Moderate Extensive Exhaustive
software
development
12
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PART 3. CONTENT GUIDELINES FOR DOCUMENT ([;YPES

Part 3 provides content guidelines for the following ten document types discugsed

in Parts 1 and 2.

3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10

Functional Requirements Document
Data Requirements. Document
System/Subsystem Specification
Program Specification

Data Base Specification

Users Manual

Operations Manual

Program Maintenance Manual

Test Plan

Test Analysis Report

The document types are presented in the order of development within the software
life cycle. Included for each document type are a table of contents and a description of
the contents of that document type. The page numbers given in the table of contents for
each document type are those within the boxes.

13
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3.1 Functional Requirements Document FIPS PUB 38

The purpose of the Functional Requirements Document is to provide a basis for the
mutual understanding between users and designers of the initial definition of the soft-
ware, including the requirements, operating environment, and development plan.

Contents

Page

SECTION 1. GENERAL INFORMATION .. 2

1.1. Summary
1.2. Environment ... e
1.3. References . 2

[N o

o

SECTION 2. OVERVIEW ...

n

2.1, Background iamaeemeseenseneantesanesisans

2.2, ODJECEIVES crreeeeeciireereesneeanr e ireesrsnsete s msesaeranseseesse ssnemesetaessessseasssssnassnsnsstseonssastesessn

2.3, Existing Methods and Procedures

2.4, Proposed Methods and Procedures

2.5, Sunmmary of IMprovements ........ccoemceeeenrereasererceenns

2.6, Summary of Impacts .
2.6.1, Equipment Impacts ......coooicmveceeeenerccnerensvscnrereee
2.6.2. Software IMPACES .eeceecericremreereeevercorsees seeavases ansvessessessens
2.6.3. Organizational Impacts ..cceeceecerrecreerenes .
2.6.4. Operational IMpacts weeovcccereiecoreaenreesenaneen
2.6.5. Development Impacts...coecvncannnices

2.7. Cost Considerations

2.8. Alternative Proposals

OO0 COCoC oW

SECTION 3. REQUIREMENTS ...

i

3.1, Functions ...........
3.2. Performance
3.2.1. Accuracy
3.2.2. Validation .
8.2.3. TIMING rociirvrincinensmrrrnrsarse st ertsssanesnsassesssans .
3.2.4, Flexibility ettveresteereearaanentesennens
3.3, Inputs-Outputs ....civnciannn.
3.4. Data Characteristics ............. oo
3.5, TFailure Contingencies

.....

[ N NN N

SECTION 4. OPERATING ENVIRONMENT

ot

4.1,  Equipment
4.2, Support Software ...
4.3, Interfaces
4.4, Security and Privacy .......
4.5. Controls .......

LTt O Ov Ot

SECTION 5. DEVELOPMENT PLAN ....ccieee

(=4
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Functional Requirements Document

1. GENERAL INFORMATION

1.1,
1.2,

1.3.

Summary. Summarize the general nature of the software to be developed.

Environiment, Identify the project sponsor, d'eveloper, user, and computer cen-
ter or network where the software is to be implemented,

References. List applicable references, such as:

o

. Project request (authorizations).

b. Previously published documents on the project.

c. Documentation concerning related projects.

d. FIPS publications and other reference documents.

2. OVERVIEW

2.1.

2.2,

2.3.

2.4,

Background. Present the purpose and scope of the software, and any back-
ground information that would orient the reader. Explain relationships with
other software.

Objectives. State the major performance objectives of the software, includ-
ing examples. Identify anticipated operational changes that will affect the
software and its use,

Existing Methods and Procedures. Describe the current methods and proce-
dures that satisfy the existing objectives. Include information on:

. Organizational and personnel responsibilities.
. Equipment available and required.

. Volume and frequency of inputs and outputs.
. Deficiencies and limitations.

. Pertinent cost considerations.

oo TS

Tlustrate the existing data flow from data acquisition through its processing
and eventual output. Explain the sequence in which operaticnal functions are
performed by the user,

Proposed Methods and Procedures. Describe the proposed software and its ca-
pabilities, Identify techniques and procedures from other software that will be
used or that will become part of the proposed software. Identify the require-
ments that will be satisfied by the proposed software. Include information on:

a. Organizational and personnel responsibilities,

b. Equipment available and required.

¢. Volume and frequency of inputs and outputs.

d. Deficiencies and limitations,

e. Pertinent cost considerations (developmental as well as operational).

Hlustrate the proposed data flow to present an overall view of the planned ca-
pabilities. Describe any capabilities in the existing software that may be
changed by the proposed software. State the reasons for these changes. Ex-
plain the sequence in which operational functions are to be performed by the
user,

16
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TIPS PUB 38

2.5.

2.6.

2.17.

2.8.

Summary of Improvements. Itemize improvements to be obtained from the
proposed software, such as:

a. New capabilities.

b. Upgraded existing capabilities.

c. Elimination of existing deficiencies.

d. Improved timeliness, e.g., decreased response time or processing time,

e. Elimination or reduction of existing capabilities that are no longer needed,

Summary of Impacts, Summarize the anticipated impacts of the proposed soft-
ware on the present system, in the following categories:

2.6.1. Bquipment Impacts. Summarize changes to currently available equip-

ment, as well as new equipment requirements and building modifica-
tions. :

2.6.2. Software Impacts. Summarize any additions or modifications needed
to existing applications and support software in order to adapt them to
the proposed software.

2.6.3. Organizational Impacts. Summarize organizational impacts, such as:

a. Functional reorganization.
b. Increase/decrease in staff level.
¢. Upgrade/downgrade of staff skills.

2.6.4, Operational Impacts, Summarize operational impacts, such as modifica-
tions to:

a. Staff and operational procedures.

b. Relationships between the operating center and the users,
¢. Procedures of the operating center.

d. Data (sources, volume, medium, timeliness).

e. Data retention and retrieval procedures.

f. Reporting methods.

g. System failure consequences and recovery procedures.

h. Data input procedures.

i. Computer processing time requirements.

2.6.5. Developmental Impacts. Summarize developmental impacts, such as:

a. Specific activities to be performed by the user in support of develop-
ment of the proposed software.

b. Resources required to develop the data base.

¢. Computer processing resources required to develop and test the new
software.

Cost Considerations. Describe resource and cost factors that may infiuence the
development, design, and continued operation of the proposed software, Discuss
other factors which may determine requirements, such as interfaces, with other
automated systems and telecommunication facilities.

Alternative Proposals. If alternative software has been proposed to satisfy the
requirements, describe each alternative. Compare and contrast the alternatives.
Explain the selection reasoning.

17
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Functional Requirements Document

3. REQUIREMENTS

3.1,

3.2

3.3.

3.5.

Functions. State the functions required of the software in quaititative and
qualitative terms, and how these functions will satisfy the performunce objec-
tives.

Performance, Specify the performance requirements.

3.2.1. Accuracy. Describe the data accuracy requirements imposed on the
software, such as:

a. Mathematical.
b. Logical.

c. Legal.

d. Transmission.

3.2.2. Validation. Describe the data validation requirements imposed on the
software.

3.2.3. Timing. Describe the timing requirements imposed on the software,
such as, under varying conditions:

a. Response time.

b. Update processing time.

¢. Data transfer and transmission time.
d. Throughput time.

3.2.4. Flexibility. Describe the capability for adapting to changes in require-
ments, such as:

a. Changes in modes of operation.

b. Operating environment.

¢. Interfaces with other software.

d. Accuracy and validation timing.

e. Planned changes or improvements.

Identify the software components which are specifically designed to pro-
vide this flexibility.

Inputs-Outputs. Explain and show examples of the various data inputs. Speci-
fy the medium (disk, cards, magnetic tape), format, range of values, accuracy,
etc. Provide examples and explanation of the data outputs required of the soft-
ware, and any quality control outputs that have been identified, Include de-
scriptions or examples of hard copy reports (routine, situational and excep-
tion) as well as graphic or display reports.

Data Characteristics, Describe individual and composite data elements by name,
their related coded representations, as well as relevant dictionaries, tables, and
reference files. Estimate total storage requirements for the data and related
components based on expected growth.

Failure Contingencies, Specify the possible failures of the hardware or scft-

ware, the consequences (in terms of performance), and the alternative courses
of action that may be taken to satisfy the information requirements. Include:

4
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a

a, Back-up. Specify back-up techniques, i.e., the redundancy available in the
event the primary system element goes down. For example, a back-up tech-
nique for a disk medium would be to record periodically the contents of the
disk to a tape.

b. Fallback. Hxplain the fallback techniques, i.e., the use of another system
or other means to accomplish some portion of requirements, For example,
the fallback technique for an automated system might be manual manipu-
lation and recording of data.

c. Recovery and Restart. Discuss the recovery and restart techniques, i.e., the
capability to resume execution of software from a point in the software sub-
sequent to which a hardware or software problem occurred, or the re-run-
ning of the software from the beginning.

4. OPERATING ENVIRONMENT

4.1.

4.2,

4.3.
4.4,

4.5,

Equipment, Identify the equipment required for the operation of the software.
Identify any new equipment required and relate it to specific functions and re-
quirements to be supported. Include information such as:

a. Processor and size of internal storage.

b. Storage, online and offline, media, form, and devices.
¢. Input/output devices, online and offline,

d. Data transmission devices.

Support Software. Identify the support software and describe any test soft-
ware, If the operation of the software depends on changes to support soft-
ware, identify the nature and planned date of these changes.

Interfaces. Describe the interfaces with other software.

Security and Privacy. Describe the overall security and privacy requirements
imposed on the software. If no specific requirements are imposed, state this
fact.

Controls. Describe the operational controls imposed on the software. Identify
the sources of these controls.

DEVELOPMENT PLAN

Discuss in this section the overall management approach to the development and im-
plementation of the proposed software. Include a list of the documentation to be
produced, time frames and milestones for the development of the software, and
necessary participation by other organizations to assure successful development,

19

FIPS PUB 38




i @

3.2 Data Requirements Document FIPS PUB 38

-

The purpose of the Data Requirements Document is to provide, during the defini-
tion stage of software development, a data description and technical information about

data collection requirements.

SECTION 1. GENERAL INFORMATION

Contents

Page

1.1, Summary
1.2, Environment

1.3. References

1.4, Modification of Data Requirements

0O DO DO DD

SECTION 2. DATA DESCRIPTION..

0o

2.1, Static Data

.................

2.2, Dynamic Input Data

......................................

2.8, Dynamic Qutput Data

2.4, Internally Generated Data

.....

...........................................................

0O PO DO O

2.5. Data Constraints

SECTION 3. DATA COLLECTION

..........

:
H
i
:
H
i
o0

8.1, Requirements and Scope
3.2. Input Responsibilities

3.8, Procedures

........

..................

QLW WoWw

3.4, Impacts
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1.

Data Requirements Document

GENERAL INFORMATION

1.1.

1.2

1.3.

1.4.

Summary, Summarize the general nature of the software for which these data
requirements are being defined.

Environment. Identify the project spounsor, developer, user organization, and
computer center where the software is to be installed. Show the relationships
of these data requirements and those of other software.

References. List applicable references, such as:

a, Project request (authorization),

b. Previously published documents on the project.

¢. Documentation concerning related projects.

d. FIPS publications and other reference documents.

Modiﬁca_tion of Data Requirements, Describe or reference procedures for im-
plementing and documenting changes to these data requirements,

2. DATA DESCRIPTION

Separate the data description into two categories, static data and dynamic data.
Static data is defined as that data which is used mainly for reference during opera-
tion and is usually generated or updated in widely separated time frames independ-
ent of normal runs, Dynamic data includes all data which is intended to Le updated
and which is input during a normal run or is output, Arrange the data elements in
each category in logical groupings, such as functions, subjects, or other groupings
which are most relevant to their use.

2,1,

2.2,

2.3.

Static Data. List the static data elements used for either control or refer-
ence purposes.

Dynamic Input Data. List the dynamic input data elements which constitute
the data intended to be changed by a normal run or during online operation,

Dynamic Output Data. List the dynamic output data elements which consti-
tut?c_ the data intended to be changed by a normal run or during online op-
eration,

Internally Generated Data. List the internally generated data of informational
value to the user or developer,

Data Contraints, State the constraints on the data requirements. Indicate the
limits of the data requirements with regard to further expansion or utilization,
such as the maximum size and number of files, records, and data elements, Em-
phastize the constraints that could prove eritical during design and develop-
ment.

22
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.

3. DATA COLLECTION

3.1. Requirements and Scope. Describe the type of information required to docu-
ment the chavacteristics of each data element. Specify information to be col-
lected by the user and that to be collected by the developer. It should be log-
ically grouped and presented. Include:

a. Source of Input. Identify the source from which the data will be entered,
e.g., an operator, station, organizational unit, or its component group,

b. Input Medium and Device. Identify the medium and hardware device in-

tended for entering the data into the system. In those cases where only cer-

%aiél special stations ave to be legitimate entry points, they should be speci-
ed.

Recipients, Identify the intended recipients of the output data.

. Output Medium and Device. Identify the medium and hardware device in-
tended for presenting output data to the recipient. Specify whether the re-
cipient is to receive the data as part of a hard copy printout, a symbol in a
CRT display, a line on a drawing, a colored light, an alarm bell, ete. If the
output is to be passed to some other automated system, the medium should
be described, such as magnetic tape, punched cards, or an electronic signal
to a solenoid switch. )

e, Critical Value. One value from a range of values of data may have particu-

lar significance to a recipient.

Scales of Measurement. Specify for numeric scales, units of measurement,

increments, scale zero-point, and range of values. For non-numeric scales,

any relationships indicated by the legal values should be stated. .

g. Conversion Factors. Specify the conversion factors of measured quantities
that must go through analog or digital conversion processes,

h. Frequency of Update and Processing. Specify the expected frequency of
data change and the expected frequency of processing input data. If the in-
put arrives in a random or in an “as occurred” manner, both the average
frequency and some measure of the variance must be specified.

e

Lt

3.2. Input Responsibilities. Provide recommendations as to responsibilities for pre-
paring specific data inputs. Include any recommendations regarding the estab-
lishment of a data input group., Specify by source those data inputs depend-
ent on interfacing software or unrelated organizations.

3.3. Procedures. Provide specific instructions for data collection procedures. In-
clude detailed formats where applicable, and identify expected data communi-
cations media and timing of inputs.

3.4. Impacts. Describe the impacts of these data requirements on equipment, soft-
ware and the user and developer organizations.
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<

The purpose of the System/Subsystem Specification is to specify for Analysts and
Programmers the requirements, operating environment, design characteristics, and pro-
gram specifications (if desired) for a system or subsystem.

Contents
¢ Page
SECTION 1. GENERAL INFORMATION ¢ evecraseeteensarens e amesnaaeasenbanars e 2
UL S UINIAT Y e tercreereneeessneceenssernnssnesasnsassnsomansastasastsonnsnnsensssssanssssssssensentsmssensanrsnenss ssnsnens 2
1.2 Environment . ¢ tetereneesaseeararansan Savseraerstsaesessateres 2
1.3. References 2
SECTION 2. REQUIREMEN TS oriieinereereresseceessessersssssnsssessss setseesssnsstess sssntesassssssnsasmessessssesssssesosate 2
2 L. DB I P ION e ctciccce et riaree et s e e e e e e ae s st ananeene ster eaeesacrtess Riseesesssarisasesatererserensestansreasrre 2
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5.1, Program (Identify) SpecificatioN......ciiiiommeinn mincoenionnnie 3
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System/Subsystem Specification

a. Changes in modes of operation,
b. Operating environment.
¢. Interfaces with other software.

. , . . d. Accuracy and validation and timing.
1.). Summary. Summarize the specifications and functions of the system/subsys- e. Planned changes or improvements.
tem to be developed.

1. GENERAL INFORMATION

. , . . Identify the system/subsystem components which are specifically de-
1.2. Environment. Identify the project sponsor, developer, user, and computer ‘ signed to provide this flexibility.

center or network on which the system is to be implemented.

3. OPERATING ENVIRONMENT

1.3. References. List applicable references, such as: !

3.1. Equipment. Identify the equipment required for the operation of the system/
subsystem. Identify any new equipment required and relate it to specific func-
tional requirements to be supported. Include information, such as:

a. Project request (authorizations),
b, Previously published documents on the subject.
¢. Documentation concerning related projects.
d. FIPS publications and other reference documents. a. Processor and size of internal storage.
b. Storage, online and offline, media, form, and devices,
2. REQUIREMENTS :

./ ¢. Input/output devices, online and offline.
| d. Data transmission devices.

1

2.1, Description. Provide a general description of the system/subsystem to estab-

lish a frame of reference for the remainder of the document. Include a sum- 3.2. Support Software. Identify the support software and describe any test soft-
mary of functional requirements to be satisfied by this system/subsystem. ware, If the operation of the system/subsystems depends on changes to sup-
Show the general interrelationship of the system/subsystem components. port software, identify the nature and planned date of these changes,

2.2, Functions. Specify the system/subsystem functions in quantitative and qual- 3.3. Interfaces. Describe the interfaces with other software.

itative terms and how the functions will satisfy the functional requirements.

3.4, Security and Privacy. Describe the overall security and privacy requirements

2.3. Performance. Specify the performance requirements. imposed on the system/subsystem. If no specific requirements are imposed,

231, Accuracy. Describe the data accuracy requirements imposed on the Sys- U @ state this fact.
tem or subsystem, such as; 3.5. Controls. Describe the operational controls imposed on the systam/subsystem.
) Identify the sources of these controls.
a, Mathematical.
lc). LLé)g;?al. ) 4, DESIGN CHARACTERISTICS
. Legal,
d. Mransmission. 4.1. Operations. Describe the operating characteristics of the user and computer

. . centers where the seftware will be operational.
23.2. Vahdation, Describe the data validation requirements imposed on the °

system/subsystem. o 4.2. System/Subsystem Logic. Dc}:scribe the ]ogic1 ﬂm}xé of thg entiz_'etsyst%rra/sub-
5.5 imi i imi equiy 3 system in the form of a flowchart. The flow should provide an integrated pre-
2.3.3. rsrt;rcrll;nfs ugg:glbgi ti%e Eggé?%oizqu“ements imposed on the software, sentation of the system/subsystem dynamics, of entrances and exits, com-
! ying ' puter programs, support software, controls, and data flow.
a. Response time, ;
b. Update processing time. o ] 5. PROGRAM SPECIFICATIONS
g: %ﬁfi;&ﬁgiﬁegrﬁd transmission time. | 5.1. Program (Identify) Specification. Specify the system/subsystem functions to

be satisfied by the eamputer program.
2.3.4. Flexibility. Describe the capability for adapting the program to changes

i ir - a. Describe the program requirements.
in requirements, such as: : : . .
— e s, such as , b. Describe the operating environment. ) o
The organization of the contents of Sections 2, 3, 4, and 5 may vary according to the purpose of the doeumentation. See ] ¢. Describe the desig‘n characteristics of the program mcludlng lnputs, program

Example fellowing this content guideline, page 28, i logic, outputs, and data base.

5.N. Program (Identify) Specification, Describe the remaining computer programs
in a manney similar to the paragraph above,

3
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System/Subsystem Specification

EXAMPLES OF ALTERNATIVE SECTION OUTLINES

Sections 2, 8, and 4 of this specification may follow one of several alternative out-
lines depending on the purpose to which the documentation is directed, Examples of
alternative purposes and the corresponding outline are shown below.

Example A:

Example B:

Example C:

Example D:

When this document is directed to the documentation of a given sys-
tem angd is not to specifically include the documentation of any subsys-
tem, the appropriate title would be “System Specification.” The outline
for the specification would be:

REQUIREMENTS
Description
Functionsg
Performance
OPERATING ENVIRONMENT
Equipment
Support Software
Interfaces
Security and Privacy
Controls
DESIGN CHARACTERISTICS
Operations
Logic

When this documents is directed to the documentation of a given subsys-
tem, the appropriate title would be “Subsystem Specification.” The out-
line for the specification would be the same as Example A above,

When this document is directed to the documentation of a system and
its subsystems, the appropriate title would be “System and Subsystem
Specifications,” The outline, in brief, for the specification would be:

System REQUIREMENTS
System OPERATING ENVIRONMENT
System DESIGN CHARACTERISTICS
Subsystem 1 (Identify)
REQUIREMENTS
OPERATING ENVIRONMENT
DESIGN CHARACTERISTICS
PROGRAM SPECIFICATIONS
Subsystem ‘n’ (Identify)

In any of the above examples, the program specifications may be docu-
mented within as a separate section; as subsections to each subsystem
section; or may be documented in a separate document, “Program
Specification.”
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The purpose of the Program Specification is to specify for programmers the require-
ments, operating environment, and design characteristics of a computer program.

Contents

SECTION 1. GENERAL INFORMATION

11, Summary

1.2. Environment

1.38. References

...........

SECTION 2. REQUIREMENTS

2.1, Program Description

2.2. Functions

2.8. Performance

2.3.1. Accuracy.

2.3.2. Validation

2,3.3, Timing

...................................

2.34. Flexibility

SECTION 3. OPERATING ENVIRONMENT

3.1. Equipment

3.2. Support Software
3.3. Interfaces

3.4, Storage

3.56. Security and Privacy.

3.6, Controls

SECTION 4., DESIGN CHARACTERISTICS

4.1. Operating Procedures

.......

4.2, Inputs
4.3. Program Logic
4,4. Outputs

4.5. Data Base

........

4,61 Logical Characteristics....
4,5.2 Physical Characteristics....
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Program Specification FIPS PUB 38
. - . xv :{?
Program Specification . , i @
] 2. 1(\)’Iodes of operation.
T | . Operating environment.
1. GENERAL INFORMATION . . j 3 glterfaces wi1:.1(1i other programs.
arize the specifications and functions of the computer pro- ; . Accuracy, validation, and timing.

1.1. Sgg&m&r%é di\lfglgggél.?e p e. Planned changes or improvements.

1.2. Environment. Identify the project sponsor, developer, user, and computer cen- Iggantify.tl_le; components of the program which are designed to provide

" ter where the computer .program is to be run. thls flexibility.

1.3. References. List applicable references, such as: | 3. OPERATING ENVIRONMENT

. ot 3.1. Equipment. Identify the equipment required for the operation of the program
a. Pr t request (authorization). . q : nLLly A ! p brog )
g‘ %gg} ?guslyql)ublislle d documents on the subject. Include information on equipment required, such as:
c. Documentation concerning related projects. . : l
e - veference documents. a. Processor and size of internal storage.
d. FIPS publications and other refere b. Storagg, online and offline, media, form, and devices. ’
_ i : ¢. Input/Output devices, online and offline, and capacities.
2. REQUIREMENTS 0 estab | d. Data transmission devices.
oo scription. DProvide a general description of the program to esiab- x . .

2.1. %.)‘fgflag}qus’?fll;?g;,engel %Xi, %he r%emaindel‘ of the document. Include a sum- 3.2. Support Software, Identify the support software and describe any test pro-
S d ‘scri tion of the system/subsystem functions to be satisfied by this grams. If the operation of the program depends on changes to support soft-
rll)llftol g)'rra r§ p ’ ware, identify the nature and planned date of these changes.

e . . ions of the program to be developgd. If the pro- : 3.3. Ipterfaqes. Describe all in{ceracti.ons with the operator. Describe_ all interac-

2.2. gﬁ;&tlio;‘?'tse?fpngg Iféieffﬁlf;,c?aﬁsfy a sylste%/subsystelll function, show the tions with other software, including sequence or procedure relationships and
relationship to other programs which in aggregate satisfy that function. . data interfaces.

9.9 Performance. Specify the performance requirements. {,\ o 3.4. Storage. Specify the storage requirements and any constraints and conditions.

Serde < . v off

& Y,A t 4 s 03 .
; . . ata accuracy requirements imposed on the program, A a. Internal. Describe and illustrate the use of internal storage areas, includ-
2.3.1. AC(ilu ;CY Describe data aceuracy veq : ing indexing and working areas. Briefly state the equipment constraints and
such as: design considerations that affect the use of internal storage.
Mathematical , b. Device. List by device type all peripheral storage required, Briefly state
%- L(; ieal e any constraints imposed on storage requirements by each storage device.
. Legalc : State requirements for permanent and temporary storage, including overlays.
3- Trinénlission ¢, Offline. Describe the form, media and storage requirements of all offline
. : storage.
o0 s Jati i . validation requirements imposed on the ) .
23.2, Vfll)ldrcgé?n- Describe the data va d 3.5. Security and Privacy. Describe the security and privacy requirements imposed
prog. . ‘ on the program, the inputs, the outputs, and the data bases. If no specific re-
933, Timing. Describe the timing requirements imposed on the program, quirements are imposed, state this fact.

3 ¢ y varying conditions: .'
e s o b 3.6. Controls. Describe the program controls such as record counts, accumulated

a. Response thne ti : counts, and batch controls. Identify the sources of these controls.
b. Update processing time. i

¢. Data transfer and translmission.timg. § 4. DESIGN CHARACTERISTICS

3} . £ 3 [ 2] ) \J me' : |
d. Throughput and internal processing tl 4.1. Operating Procedures. Describe the operating procedures and any special pro-
9.5.4, Flexibility. Describe the capahility for adapting the program to changes gram functions or requirements necessary for its implementation. Describe the

. load, start, stop, recovery, and restart procedures. Describe all other interac-
inr em uch as: Jet ! ) ) .
in requirements, such as tions of the program with the operator.
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4.2, Inputs. Provide information about the characteristics of each input to the pro-

gram, such as:

a. Title and tag.

b. Format and type of data, such as a record layout.

¢. Validation criteria.

d. Volume and frequency.

e. Means of entry.

f. Source document and its disposition, or specific interface source.
g. Security and privacy conditions.

4.3. Prograia Logic. Describe the program logic. The logical flow should be pre-
sented in graphic form (flowcharts, decision logic tables) supplemented by nar-
rative explanations.

4.4. Outputs, Provide information about the characteristics of each output from
the program, such as:

a. Title and tag.

b. Format specifications, such as a report format.

¢. Selection criteria for display, output, or transfer.

d. Volume and frequency.

e. Output media.

f. Description of graphic displays and symbols.

g. Security and privacy conditions.

h. Disposition of products.

i, Description of sequence of displays, display contents, fixed and variable
formats, and display of error conditions.

4.5. Data Base. Describe the logical and physical characteristics of any data base

used by the program.

4.5.1. Logical Characteristics. Describe for each unique set, file, record, ele-
ment, or item of data, its identification, definition, and relationships,

4.5.2. Physical Characteristics. Describe in terms of this data base, the stor-
age requirements for program data, specific access method, and physi-
cal relationships of access (index, device, area), design considerations,
and access security mechanisms,

32
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The purpose of the Data Base Specification is to specify the identification, logical
characteristics, and physical characteristics of a particular data base.

Contents
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1.3. References 2
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2.4. Special Instructions 2
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1.

2.

Data Base Specification

GENERAL INFORn ATION

1.1. Summary. Summarize the purpose of the data base and general functions of
the using software,

1.2. Environment. Identify the project sponsor, developer, user organization, and
computer center where the software and data base are to be installed.

1.3. References. I.ist applicable references, such as:

a. Project request (authorization). )

b. Previously published documents on the project.

¢. Documentation concerning related projects.

d, FIPS publications and other reference documents,

DESCRIPTION

2.1. Identification. Specify the code name, tag, or label by which the data base is
to be identified. If the data base is to be experimental, test, or temporary, spe-
cify this characteristic and effective dates or period. Any additional identifi-
cation information should also be given.

2.2. Using Software. Identify all software intended to use or access this data base.
Identify for each: the software name, code name, and any release or version
number.

2.3. Conventions, Describe all labeling or tagging conyentions essential for a pro-
grammer or analyst to use this data base specification.

2.4. Special Instructions. Provide any special instructions to personnel wh_o will
contribute to the generation of the data base, or who may use it for testing or
operational purposes. Such instructions include criteria, procedures, and for-
mats for;

a. Submitting data for entry into the data base and identification of a data con-
trol organization.
h. Entering data into the data base.

Where these instructions are extensive, reference appropriate sections of other
documents.

2.5. Support Software. Describe briefly all support software directly related to the
data base. Descriptions should include name, function, major operating chz.n*-
acteristics, and machine run instructions for using the support software, Cite
the support software documentation by tiile, number, and appropriate sections.

Examples of support software are:

a. Data base management systems.

b. Storage allocation software,

c. Data base loading software programs.

d. File processing programs.

g. Other generating, modifying, or updating software.

34
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LOGICAL CHARACTERISTICS

A data base is a logical arrangement of data. Sets (aggregates), files, records, ele-
ments, anq items of data may vary in their logical arrangement and relationships.
The organization of the content of this section should provide a meaningful present-
ation of the logical organization of the data base.

Define each unique set (aggregate), file, record, element, or item of data providing
information, such as:

a. Identification. Name and tag, or label.

b. Definition. Standard or unique; purpose in data base; using software; media;
form; format and size; update criteria and conditions; security and privacy re-
strictions, limitations, or conditions (update or access); integrity and validity
characteristics; controlling data elements or items; and graphic répresentation,

c. Rﬁa_lationships. Superior and inferior relationships; update and acces§ relation-
ships.

PHYSICAL CHARACTERISTICS

4.1. Storage. Specify the storage requirements for the data base and any con-
straints and conditions.

a. Internal, Describe and illustrate the use of internal storage areas set aside
for data including indexing and working areas. Briefly state the equipment
constraints and design considerations that affect the use of internal storage.

b. Device. List by device type all peripheral storage required for the data
base. Briefly state any contraints imposed on storage requirements by each
storage device. State requirements for permanent data storage and tempora-
rary data storage, including overlays.

¢. Offline. Describe the form, media and storage requirements of all offline
data storage.

4.2, Access. Describe the access method and specify the physical relationships of
access (index, device, area). Describe all physical access security mechanisms.

4,3. Design Considerations. State the design considerations for the handling of
this data base, such as blocking factors. Emphasize those physical relation-
ships important to the efficient utilization of the data base.

See Examples of Content Organizntion for Scction 3 on page 36,

3
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Data Base Specification

EXAMPLES OF CONTENT ORGANIZATION FOR SECTION 3

Example A: Simple structure in which the data base is composed only of data elements:

Element 1 (Identification, Definition, Relationships)
Element 2 (Identification, Definition, Relationships)
Element N (Identification, Definition, Relationships)

Examplé B: Simple hierarchial structure in which the data base is composed of files, rec-
ords, and data elements:

File 1 (Identification, Definition, Relationships)

Record 1 (Identification, Definition, Relationships)
Element 1 (Identification, Definition, Relationships)
Element N (Identification, Definition, Relationships)

Record N (Identification, Definition, Relationships)

File N (Identification, Definition, Relationships)

Example C: A structure in which a data base is composed of data elements and sets
of data with an organization based on multiple or specific relationships be-
tween elements and sets:

Element 1 (Identification, Definition, Relationships)
Blement N (Identification, Definition, Relationships)

Set 1 (Identification, Definition, Relationships)
Set N (Identification, Definition, Relationships)

Example D: Any of the above structures, but with a substantial number of sets, files,
records, elements, or items of data. Outline in graph or chart form the
structure, levels, and relationships with each chart element denoting the
Identification of the set, etec,, portrayed. Supplement the graph or chart
with a suitably organized listing of all sets, ete., with the appropriate Def-
inition and Relationships information.
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3.6 Users Manual

The purpese of the Users Manual ig to sufficiently describe the functions performed
by the software in non-ADP terminology, such that the user organization can determine
its applicability and when and how to use it. It should serve as a reference decument for
preparation of input data and parameter, and interpretation of results.
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1.1,
1.2

1.3.

2.1,

2.2,

2.3.
2.4.

2.5.

2.6.

2.7,

Users Manual

1. GENERAL INFORMATION

Summary. Summarize the application and general functions of the software.

Environment. Identify the user organization and computer center where the
software is installed,

References. List applicable references, such as:

a. Project request (authorization).

b. Previously published documents on the project.

¢. Documentation concerning related projects and software,
d. FIPS publications and other reference documents.

2. APPLICATION

Description. Describe when and how the software is used and.the unique sup-
port provided to the user organization. The description should include:

a. Purpose of the software.
b. Capabilities and operating improvements provided.
¢. Functions performed.

Operation, Show the operating relationships of the functions performed to
the organization that provides input to and receives output from the software.
Describe security and privacy considerations. Include general charts and a de-
scription of the inputs and outputs shown on tiie charts.

Equipment. Describe the equipment on which the software can be run.

Structure. Show the structure of the software and describe the role of each
component in the operation of the software.

Performance. Describe the performance capabilities of the software including
where appropriate:

a. Quantitative information on inputs, outputs, response time, processing times,
and error rates. ' . .
b. Qualitative information about flexibility and reliability.

Data Base. Describe all data files in the data base that ave referenced, sup-
ported, or kept current by the software. The description should include the pur-
pose for which each data file is maintained,

Inputs, Processing, and Qutputs. Describe the inputs, the flow of data through
the processing cycle, and the resultant outputs. Include any applicable relation-
ships among inputs or outputs.
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3. PROCEDURES AND REQUIREMENTS

This section should provide information about initiation procedures, and prepara-
tion of data and parameter inputs for the software. The scope, quality, and logical
arrangement of the information should enable the user to prepare required inputs
and should explain in detail the characteristics and meaning of the outputs. It should
also describe error, recovery, and file query procedures and requirements,

3.1. Initiation, Describe step-by-step procedures required to initiate processing.

3.2. Input, .Deﬁne; the requirements of preparing input data and parameters. Typi-
cal considerations are:

a. Conditions—e.g., personnel transfer, out of stock,

b. Frgguency—-e.g., periodically, randomly, as a function of an operational sit-
uation. : '

Origin—e.g., Personnel Section, Inventory Control. .

. Medium—e.g., keyboard, punched card, magnetic or paper tape.

Restrictions—e.g., priority and security handling, limitations on what files

may be accessed by this type of transaction.

f. Quality control—e.g., instructions for checking reasonablerness of input data,
action to be taken when data appears to be in error, documentation of errors.

g. Disposition—e.g., instructions necessary for retention or release of all data
files received, other recipients of the inputs.

®ae

3,2.1. Input Formats. Provide the layout forms used in the initial preparation
program data and parameter inputs. Explain each entry, and reference
it to the sample form. Include a description of the grammatical rules
and conventions used to prepare input, such as:

a. Length—e.g., characters/line, characters/item,

b. FPormat—e.g., left justified.

c¢. Labels—e.g., tags or identifiers.

d. Sequence—e.g., the order and placement of items in the input.

e, Punctuation—e.g., spacing and use of symbols (virgule, asterisk,
character combinations, ete.) to denote start and end of input, of lines,
of data groups, etc.

f. Combination—e,g., rules forbidding use of groups of particular char-
acters, or combinations of parameters in an input.

g. Vocabulary—e.g., an appendix which lists the allowable character
combinations or codes that must be used to identify or compose in-
put items.

h. Omissions and Repeats—e.g., indicate those elements of input that
that are optional or may be repeated.

i. Controls—e.g., header or trailer control data.

3.2.2, Saxgple Inputs. Provide specimens of each complete input form. In-
clude:

a. Control or header—e.g,, entries that denote the input class or type,
date/time, origin, and instruction codes to the software.

b. Text—e.g., subsections of the input representing data for operation-
al files, request parameters for an information retrieval program,.

fvv]
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3.7 Operations Manual

3.3.

3.4.

¢. Trailer—e.g., control data denoting the end of injut and any addi-
tienal control data.

d. Omissions—e.g., indicate those classes or types of input that may
be omitted or are optional.

e, Repeac’lcs~——e.g., indicate those positions of the input that may be re-
peated.

Ouiput. Describe the requirements relevant to each output. Typical considera-
tiong are:

. Use—e.g., by whom and for what.

. Frequency—e.g., weekly, periodically, or on demand.

Variations—e.g., modifications that are available to the basic output.

. Destination—e.g., computer area, remote terminal.
Medium—e.g., printout, CRT, tape, cards,

. Quality control—e.g., instructions for identification, reasonableness checks,
editing and error correction.

. Disposition—e.g., instructior s necessary for retention or release, distribution,

transmission, priority, and security handling.

3.3.1.

w0 0T

=}

Output Formats. Provide a layout of each output, Explanations should
he keyed to particular parts of the format illustrated. Include:

a. Header—e.g., title, identification, date, number of output parts.

b. Body—e.g., information that appears in the body or text of the out-
put, columnar headings in tabular displays, and record layouts in ma-
chine readable ouputs. Note which items may be omitted or repeated.

¢. Trailer—e.g., summary totals, trailer labels.

8.3.2. Sample Outputs. Provide a sample of each type of output. For each
item on a sample, include:

a. Definition—e.g., the meaning and use of each information variable.

b. Source—e.g., the item extracted from a specific input, from a data
base file, or calculated by software.

¢. Characteristics—e.g., the presence or absence of the item under cer-
tain conditions of the output generation, range of values, unit of
measure.

Error and Recovery. List error codes or conditions generated by the soft-
ware and corrective action to be taken by the user. Indicate procedures to be
followed by the user to ensure that any restart and recovery capability can
be used.

File Query. Prepare this paragraph for software with a file query retrieval ca-
pability. Include detailed instructions necessary for initiation, preparation, and
processing of a query applicable to the data base. Describe the query capabili-
ties, forms, commands used, and control instructions required.

If the software is queried through a terminal, provide instructions for termi-
nal operators. Describe terminal setup or connect procedures, data or param-
eter input procedures, and control instructions. Reference related materials de-
seribing query capabilities, languages, installation conventions and procedures,
program aids, ete.
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Operations Manual

1. GENERAL INFORMATION
1.1. Summary. Summarize the general functions of the software.

1.2, Environments. Identify the software sponsor, developer, user organization, and
the computer center where the software is to be installed.

1.3. References. List applicable references, such as:

a. Project request (authorization),.

b. Previously published documents on the project.

c. Documentation concerning related projects.

d. FIPS publications and other reference documents.

2. OVERVIEW

2.1. Software Organization. Provide a diagram showing the inputs, outputs, data
files, and sequence of operations of the software. Runs may be grouped by
periods of time cycles, by organizational level where they will be performed,
or by other groupings.

2.2. Program Inventory. Identify each program by title, number, and mnemonic
reference,

2.3. File Inventory, Identify each permanent file that is referenced, created, or up-
dated by the system. Include the title, mnemonic reference, storage medium,
and required storage.

3. DESCRIPTION OF RUNS

3.1. Run Inventory. List the various runs possible and summarize the purpose
each run. Show the programs that are executed during each run.

3.2. Run Progression. Describe the manner in which progression advances from
one run to another so that the entire run cycle is completed.

3.3. Run Description (Identify). Organize the information on each run into the

most useful presentation for the operating center and operations personnel in-
volved.

3.3.1. Control Inputs. List the run stream control statements needed for the
run,

3.3.2.. Operating Information. Provide information for the operating center
personnel and management, such as:

a. Run identification,

b. Operating requirements.

c¢. Initiation method, such as on request, at predetermined time, ete,
d. Estimated run time and turnaround time.

e, Operator commands and messages.

f. Contacts for problems with the run.
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.

3.3.3. Input-Output Files. Provide information for files created or updated
by the run, such as:

a. File name or label.
b. Recording medium.
¢. Retention schedule.
d. Disposition of file.

3.3.4. Output Reports. For each output report or type of report, provide in-
formation such as:

. Report identification.
. Medium.

Volume of report.

. Number of copies,

. Distribution,

- =

-

3.3.5. Reproduced Output Reports. For those reports that are computer- gen-
erated and then reproduced by other means, provide information such as:

a. Report identification.

b. Reproduction technique.

¢. Dimensions of paper or other medium.
d. Binding method.

e. Distribution,

3.3.6. Restart/Recovery Procedures. Describe procedures to restart the run or
recover from a failure.

3.4 Run Description (Identify). Present information about the subsequent runs in a
manner similar to that used in paragraph 3.3.

4. NON-ROUTINE PROCEDURES

Provide any information necessary concerning emergency or non-routine operations,
such as:

a. Switchover to a back-up system.
b. Procedures for turnover to maintenance programmers,

5. REMOTE OPERATIONS

Describe the procedures for running the nrograms through remote terminals,
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The purpose of the Program Maintenance Manual is to provide the maintenance pro-
grammer with the information necessary to understand the programs, their operating
environment, and their maintenance procedures.
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Program Maintenance Manual

1. GENERAL INFORMATION
1.1, Summary. Summarize the general nature of the software to be maintained.

1.2. Environment. Identify the project sponsor, developer, user and computer cen-
ter or network where the software is implemented.

1.3. References. ListA applicable references, such as:

a. Project request (authorizations).

b. Previously published documents on the project.

c¢. Documentation concerning related projects.

d. FIPS publications and other reference documents.

2. PROGRAM DESCRIPTIONS

Describe the program and programs in the system/subsystem for the maintenance
programmer. If a complex system is being described, provide a general description
of that system identifying each program and its functions,

2.1, Program (Identify) Description. Identify the program by title, tag or label,
and programming language.

2.1.1. Problem and Solution Method. Describe the problem to be solved or the
program function and the solution method used.

2.1.2. Input. Describe the input to the program and provide a layout. Identify
the medium used. Include information, such as codes, units of measure-
ment, format, range of values, or reference a data element directory.

2.1.8. Processing. Describe processing features and purposes important to the
maintenance programmey, such as:

a. Processing logie.

b. Linkages.

¢. Variables and constants.

d. Formulas.

e. BError handling provisions.

f. Restrictions and limitations.

g. Locations, settings, internal switches and flags.
h. Shared storage.

2.1,4. Output. Describe the output of the program and provide a layout. Iden-
tify the medium used.

2.1.5. Interfaces. Describe the interfaces with other software, such as data
formats, messages, parameters, conversion requirements, interface pro-
cedures, and media.

2.1.6. Tables. Identify each table and its items. Describe the location, struc-
ture, and purpose of each.
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2.2.

3. OPERATING ENVIRONMENT

3.1

3.2

3.3.

4. MAINTENANCE PROCEDURES

4.1.

4.2,

4.3.

4.4.

4.5.

0y

2.1.7. Run Description. Describe or reference the operating procedures to run
glﬁe program, including loading, operating, terminating, and error han-
ing.

Program (Identify) Description. Describe the second through nth computer
program in a manner similar to that used in paragraph 2.1.

Hardware. Identify the equipment required for the operation of the system.
Describe any unusual features used. Relate the hardware to each program.
Include information such as:

a. Processor and size of internal storage.

b. Storage online or offline, media, form, and devices. !
¢. Input/output devices, online and offline.

d. Data transmission devices.

Support Software. Identify the support software needed for each computer
program.

3.2.1. Operating System. Identify and describe the operating system includ-
ing the version or release number and any unusual features used.

3.2.2. Compiler/Assembler. Identify and describe the compiler or assembler
including the version or release number and any special features used.

8.2.3. Other Software. Identify and describe any other software used includ-
ing data management systems, report generators, ete.

Data Base, Describe or reference documentation on the data base used. In-
clude information such as codes, units of measurement, format, range of values,
or reference a data element directory.

Programming Conventions. Identify and describe the programming conven-
tions used.

Verification Procedures. Describe the verification procedures to check the per-
formance of the programs, either general or following modifications. Include a
reference to test data and testing procedures.

Error Correction Procedures. Describe all error conditions, their sources, and
procedures for their correction.

Special Maintenance Procedures. Describe any special procedures required for
the maintenance of the programs. Include information such as periodic purges
of the data base, temporary modifications needed for leap years or century
changes, etc. .

Listings and Flowcharts. Reference, append, or describe the method for ob-
taining copies of listings of the programs and flowcharts.
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The purpose of the Test Plan is to provide a plan for the testing of software; detailed
specifications, descriptions, and procedures for all tests; and test data reduction and evalu-
ation criteria.
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Test Plan

1. GENERAL INFORMATION

1.1. Summary. Summarize the functions of the software and the tests to be per-
formed.

1.2. Environment and Pretest Background, Summarize the history of the project.
Identify the user organization and computer center where the testing will be
performed. Describe any prior testing and note results that may affect this
testing.

1.3. References. List applicable references, such as:

a. Project request (authorization).

b. Previously published documents on the project.

¢. Documentation concerning related projects.

d. FIPS publications and other reference documents.
2. PLAN

2.1, Software Description. Provide a chart and briefly describe the inputs, out-
puts, and functions of the software being tested as a frame of reference for
the test descriptions.

2.2. Milestones. List the locations, milestones events, and dates for the testing.

2.3. Testing (Identify Location). Identify the participating organizations and the

location where the software will be tested,

2.3.1. Schedule, Show the detailed schedule of dates and events for the test-
ing at this location. Such events may include familiarization, training,
data, as well as the volume and frequency of the input.

2.3.2. Requirements. State the resource requirements, including:

a, Equipment. Show the expected period of use, types, and quantities
of the equipment needed.

b. Software. List other software that will be needed to support the
testing that is not part of the software to be tested,

¢, Personnel. List the numbers and skill types of personnel that are
expected to be available during the test from both the user and de-
velopment groups. Include any special requirements such as multi-
shift operation or key personnel,

2.3.3. Testing Materials. List the materials needed for the test, such as:

a. Documentation,

b. Software to be tested and its medium.
¢, Test inputs and sample outputs.

d. Test control software and worksheets.

2.3.4. Test Training. Describe or reference the plan for providing training in
the use of the software being tested. Specify the types of training, per-
sonnel to be trained, and the training staff.
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2.4, Testing. (Identify Location), Describe the plan for the second and subsequent

lzogations where the software will be tested in a manner similar to paragraph

3. SPECIFICATIONS AND EVALUATION

3.1.

3.2,

Specifications.

3.1.1. Requirements, List the functional requirements established by ear-
lier documentation.

3.1.2. Software Functions., List the detailed software functions to be exer-
cised during the overall test,

3.1.8. Test/Function Relationships. List the tests to be perfarmed on the soft-
ware and relate them to the functions in paragraph 3.1.2,

8.1.4. Test Progression. Describe the manner in which progression is made
from one test to another so that the entire test cycle is completed.

Methods and Constraints.
8.2.1, Methodology. Describe the general method or strategy of the testing.,

3.2.2. Conditions, Specify the type of input to be used, such as live or test
data, as well as the volume and frequency of the input.

3.2.8. Extent. Indicate the extent of the testing, such as total or partial. In-
clude any rationale for partial testing.

8.2.4. Data Recording., Discuss the method to be used for recording the test
results and other information about the testing.

8.2,5. Constraints, Indicate anticipated limitations on the test due to test con-
ditions, such as interfaces, equipment, personnel, data bases,

Evaluation,

8.3.1. Criteria. Describe the rules to be used to evaluate test resuits, such
as range of data values used, combinations of input types used, maxi-
mum numbeyr of allowable interrupts or halts,

3.3.2, Data Reduction. Describe the technigues to be used for manipulating
the test data into a form suitable for evaluation, such as manual or
automated methods, to allow comparison of the results that shouid be
produced to those that are produced.

4, TEST DESCRIPTIONS

4.1.

Test (Identify). Describe the test to be performed.

4.1.1. Control, Describe the test control, such as manual, semi-automatic, or
automatic insertion of inputs, sequencing of operations, and recording
of results.
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41.2. Inputs. Describe the input data and input commands used during the ‘ The purpose of the Test Analysis Report is to document the test analysis results and
test. findings; present the demonstrated capabilities and deficiencies for review; and provide a
4.1.8. Outputs. Describe the output data expected as a result of the test and basis for preparing a statement of software readiness for implementation,
any intermediate messages that may be produced.
4.1.4, Procedures. Specify the step-by-step procedures to accomplish the test.
Include test setup, initialization, steps, and termination.
4.2, Test (Identify). Describe the second and subsequent tests in a manner similar
to that used in paragraph 4.1.
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Test Analysis Repor:

1. GENERAL INFORMATION

1.1, Summary, Summarize both the general functions of the software tested and
the test analysis performed.

1.2. Environment. Identify the software sponsor, developer, user organization, and
the cemputer center where the software is to be installed. Assess the manner
in which the test environment may be different from the operational environ-
ment and the effects of this difference on the tests.

1.3. References. List applicable references, such as:

a. Project request (authorization).

b. Previously published documents on the project.

¢. Documentation concerning related projects.

d. FIPS publications and other reference documents.

2. TEST RESULTS AND FINDINGS

Identify and present the results and findings of each test separately in paragraphs
2.1 through 2.N.

2.1. Test (Identify),

2.1.1, Dynamic Data Performance, Compare the dynamic data input and out-
put results, including the output of internally generated data, of this
test with the dynamic data input and output requirements. State the
findings.

2.1.2, Static Data Performance, Compare the static data input and output
results, including the output of internally generated data, of this test
with the static data input and output requirements, State the findings.

2.N. Test (Identify). Present the results and findings of the second and succeeding
tests in a manner similar to that of paragraph 2.1,

3. SOFTWARE FUNCTION FINDINGS

Identify and describe the findings on each function separately in paragraphs 3.1
through 3.N.

3.1. Function (Identify).

3.1.1. Performance. Describe briefly the function. Describe the software ca-
pabilities that were designed to satisfy this function. State the findings
as to the demonstrated capabilities from one or more tests.

3.1.2. Limits. Describe the range of data values tested, including both dy-
namic and static data. Identify the deficiencies, limitations, and con-
itraints detected in the software during the testing with respect to this

unction.
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3.N. Function (Identify). Present the findings on the second and succeeding fune-
tions in a manner similar to that of paragraph 3.1.

4. ANALYSIS SUMMARY

4.1. Capabilities. Describe the capabilities of the software as demonstrated by the
tests. Where tests were to demonstrate fulfillment of one or more specific per-
formance requirements, prepare findings showing the comparison of the results
with these requirements. Assess the effects any differences in the test envir-
ment as compared to the operational environment may have had on this test
demonstration of capabilities.

4.2. Deficiencies. Describe the deficiencies of the software as demonstrated by the
tests., Describe the impact of each deficiency on the performance of the soft-
‘évaf%l*e: De;scribe the cumulative or overall impact on performance of all detected

eficiencies. '

4.3. Recommendations and Estimates. For each deficiency provide any estimates of
time and effort required for its correction and any recommendations as tos

a. The urgency of each correction.
b. Parties responsible for corrections.
¢, How the corrections should be made.

State the readiness for implementation of the software.
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NBS TECHNICAL PUBLICATIONS

PERIODIGALS

JOURNAL OF RESEARCH reports National Bureau
of Standards research and development in physies,
mathematies, and cherhistry. It is published in two sec-
tions, available separately:

¢ Physics and Chemistry (Section A)

Papers of interest primarily to scientists working in
thege fields. This section covers a broad range of physi-
cal and chemical research, with major emphasis on
standards of physical measurement, fundamental con-
stants, and properties of matter, lssued six times a
yvear. Annual subgeription: Domestic, $17.00; Foreign,
$21.26.

o Mathematical Sciences (Section B)

Studies and compilations designed mainly for the math.
ematician and theoretical physicist. Topies in mathe-
matical statistics, theory of experiment design, numeri-
cal analysis, theoretical physics and chemistry, logicsal
design and programming of computers and computer
systems. Short numerical tables. Issued quarterly. An-
nual subscription: Domestic, $0.00; Foreign, $11.25.

DIMENSIONS/NBS (formerly Technical News Bul-
letin)~-This monthly magazine is published to inform
scientists, engineers, businessmen, industry, teachers,
students, and consumers of the latest advances in
science and technology, with primary emphasis on the
work at NBS. The magazine highlights and reviews such
issues as energy research, fire protection, building tech.
nology, metric conversion, pollution abatement, health
and safety, and consumer product performance, In addi-
tion, it reports the results of Bureau programs in
measurement standards and techniques, properties of
matter and materials, engineering standards and serv-
ices, instrumentation, and automatic data processing.

Annual subseription: Domestie, $9.45; Foreign, $11.86.

NONPERIODICALS

Monographs--Major contributions to the technical liter-
ature on various subjects related to the Bureau's scien-
tific and technical activities,

Handbooks—Kecommended codes of engineering and
industrial practice (including safety codes) developed
in cooperation with interested industries, professional
organizations, and regulatory bodies.

Special Publicationa—Include proceedings of confer-
ences sponsored by NBS, NBS annual reports, and other
special publications appropriate to this grouping such
as wall charts, pocket cards, and bibliographies.

Applied Mathematics Series—Mathematical tables,
manualsg, and stadies of special interest to physicists,
engineers, chemists, bioclogists, mathematicians, com-
puter programmers, and others engaged in scientific
and technical work,

National Standard Reference Data Series—Provides
quantitative data on the physical and chemical proper-
ties of materials, compiled from the world’s literature
and critically evaluated. Developed under a world-wide

program coordinated by NBS. Program under authority
of National Staudard Data Act (Public Law 90-396).

NOTE: At present the principal publication outlet for
these data is the Journal of Physical and Chemical
RBeference Data (JPCRD) published quarterly for NBS
by the American Chemical Society (ACS) and the Amer-
ican Institute of Physics (AIP). Subascriptions, reprints,
and supplements available from ACS, 1156 Sixteenth
St. N. W., Wash. D, C. 20056,

Building Science Series—Digseminates technical infor-
mation developed at the Bureau on building materials,
components, systems, and whole structures, The scries
presents research results, test methods, and perform-
ance criteria related to the structural and environmen-
tal funetions and the durability and safety character-
istics of building elements and systems.

Technical Notes—Studies or reports which are complete
in themselves but restrictive in their treatment of a
subject. Analogous to monographs but not so compre-
hensive in scope or definitive in treatment of the sub-
ject area. Often serve as a vehicle for fihal reports of
work performed at NBS under the sponsorship of other’
government agencies.

Voluntary Procact Standards—Developed under pro-
cedures published by the Department of Commerce in
Part 10, Title 1B, of the Code of Federal Regulations,
The purpose of the standards is to establish nationally
recognized requirements for products, and to provide
8]l concerned interests with a basis for common under-
standing of the characteristics of the products. NBS
administers this program as a supplement to the activi-
ties of the private sector standardizing organizations.

Federal Information Processing Standards Publicationsa
(FIPS PUBS)~-Publications in thig series collectively
constitute the Federal Information Processing Stand-
ards Register. Register serves as the official source of
information in the Federal Government regarding stand-
ards issued by NBS pursuant fo the Federal Property
and Administrative Services Act of 1949 as amended,
Public Law 83-306 (79 Stat. 1127), and as implemented
by Executive Order 11717 (38 FR 12315, dated May 11,
1973) and Part 6 of Title 16 CFR (Code of Federal
Regulations).

Consumer Information Series—Practical information,
baged on NBS research and experience, covering areas
of interest to the consumer. Easily understandable
language and illustrations provide useful background
knowledge for shopping in today’s technological
marketplace.

NBS Interagency Reports (NBSIR)—A special series of
interim or final reports on work performed by NBS for
outside sponsors (both government and non-govern-
ment). In general, initial distribution is handled by the
sponsor; public distribution is by the National Technical
Information Service (Springfield, Va. 22161) in paper
copy or microfiche form.

Order NBS publications (except NBSIR’s and Biblio-
graphic Subgeription Services) from: Superintendent of
Documents, Government Printing Office, Washington,
D.C. 20402,

BIBLIOGRAPHIC SUBSCRIPTION SERVICES

The following current-awareness and literature-survey
bibliographies are issued periodically by the Bureau:
Cryogeni¢c Data Center Current Awareness Service

A literature survey issued biweekly. Annual sub-
seription: Domestie, $20.00; foreign, $25.00.

Liquefied Natural Gas, A literature survey issued quar-
terly. Annual subscription: $20.00.

Superconducting Devices and Materials. A literature

survey issued quarterly. Annual subseription: $20.00,
Send subseription orders and remittances for the
preceding bibliographic services to National Bu-
reau of Standards, Cryogenic Data Center (275.02)
Boulder, Colorado 80302,

Electromagnetic Metrology Current Awareness Service
Issued monthly. Annual subseription: $24.00. Send
subscription order ana remittance to Electromagnetics
Division, National Bureau of Standards, Boulder,
Colo. 80302,






