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IEEE Standards documents are developed within the Technical Committees of the
IEEE Societies and the Standards Coordinating Committees of the IEEE Standards
Board. Members of the committees serve voluntarily and without compensation.
They are not necessarily members of the Institute. The standards developed within
IEEE represent a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE that have expressed an interest in partici-
pating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Standard
does not imply that there are no other ways to produce, test, measure, purchase, mar-
ket, or provide other goods and services related to the scope of the IEEE Standard.
Furthermore, the viewpoint expressed at the time a standard is approved and issued is
subject to change brought about through developments in the state of the art and
comments received from users of the standard. Every IEEE Standard is subjected to
review at least every five years for revision or reaffirmation. When a document is
more than five years old and has not been reaffirmed, it is reasonable to conclude that
its contents, although still of some value, do not wholly reflect the present state of the
art. Users are cautioned to check to determine that they have the latest edition of any
IEEE Standard.

Comments for revision of IEEE Standards are welcome from any interested party,
regardless of membership affiliation with IEEE. Suggestions for changes in docu-
ments should be in the form of a proposed change of text, together with appropriate
supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portions
of standards as they relate to specific applications. When the need for interpretations
is brought to the attention of IEEE, the Institute will initiate action to prepare appro-
priate responses. Since IEEE Standards represent a consensus of all concerned inter-
ests, it is important to ensure that any interpretation has also received the concurrence
of a balance of interests. For this reason IEEE and the members of its technical com-
mittees are not able to provide an instant response to interpretation requests except in
those cases where the matter has previously received formal consideration.

Comments on standards and requests for interpretations should be addressed to:

Secretary, IEEE Standards Board
445 Hoes Lane

P.O. Box 1331

Piscataway, NJ 08855-1331
USA

IEEE Standards documents are adopted by the Institute of Electrical and Electronics
Engineers without regard to whether their adoption may involve patents on articles,
materials, or processes. Such adoption does not assume any liability to any patent
owner, nor does it assume any obligation whatever to parties adopting the standards
documents.
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Introduction

(This introduction is not a part of IEEE Std 1219-1992, IEEE Standard for Software Maintenance.)

This standard describes the process for managing and executing software maintenance activities. Clause 1
lists references to other standards useful in applying this standard. Clause 2 provides a set of definitions and
acronyms that are either not found in other standards, or have been modified for use with this standard.
Clause 3 contains required information pertaining to the software maintenance process. In order to be in
compliance with this standard, clause 3 must be adhered to.

Annex A, Maintenance guidelines, contains additional information that is not required for compliance. Top-
ics in this annex include: the source of maintenance forms discussed in the standard, validation and verifica-
tion (V&V), software quality assurance, risk assessment, safety, security, software configuration
management (SCM), metrics, software replacement policy, and the maintenance process. Annex B, Support-
ing maintenance technology, includes the topics re-engineering, reverse engineering, reuse, maintenance
planning, impact analysis, and software tools.

The audience for which this standard is intended consists of software development managers, maintainers,
software quality assurance personnel, SCM personnel, programmers, and researchers.

This standard was developed by a working group consisting of the following members who attended two or
more meetings, provided text, or submitted comments on more than two drafts of the standards.

D. Vera Edelstein, Chair
Salvatore Mamone, Secretary

Shawn A. Bohner Alan Huguley Ahlam Shalhout
Rita Costello Moisey Lerner Malcolm Slovin
Robert Dufresne Julio Gonzalez Sanz Edwin Summers
Frank Douglas Ben Scheff Richard Weiss
Gregory Haines Carl Seddio Ralph Wootton

The following individuals also contributed to the development of the standard by attending one meeting or
providing comments on one or two drafts.

Ray Abraham
Joseph Barrett
James E. Cardow

Meinhard Hoffman
T. S. Katsoulakos
Thomas Kurihura

Yuan Liu
John Lord
Kenneth Mauer

Neva Carlson Robert Leif Basil Sherlund
Sharon Cobb Suzanne Leif Harry Sneed
Sandra Falcone K. C. Leung Harry Trivedi
Mari Georges Bob Walsh
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IEEE Standard for Software Maintenance

1. Overview

1.1 Scope

This standard describes an iterative process for managing and executing software maintenance activities.
Use of this standard is not restricted by size, complexity, criticality, or application of the software product.
This standard uses the process model, depicted in table 2, to discuss and depict each phase of software main-
tenance. The criteria established apply to both the planning of maintenance for software while under devel-
opment, as well as the planning and execution of software maintenance activities for existing software
products. Ideally, maintenance planning should begin during the stage of planning for software development
(see annex clause A.3 for guidance).

This standard prescribes requirements for process, control, and management of the planning, execution, and
documentation of software maintenance activities. In totality, the requirements constitute a minimal set of
criteria that are necessary and sufficient conditions for conformance to this standard. Users of this standard
may incorporate other items by reference or as text to meet their specific needs.

The basic process model includes input, process, output, and control for software maintenance. Metrics/
measures captured for maintenance should enable the manager to manage the process and the implementor
to implement the process (see table 3). This standard does not presuppose the use of any particular develop-
ment model (e.g., waterfall, spiral, etc.).

This standard provides additional software maintenance guidance on associated topics in annex A and tools/
technology assistance in annex B.

1.2 References

The following standards are directly referenced in this standard. Table 1 provides a cross-reference of IEEE
standards that address various topics related to software maintenance. These standards are binding to the
extent specified within this standard and are referenced to avoid duplication of requirements.

IEEE Std 610.12-1990, IEEE Standard Glossary of Software Engineering Terminology (ANSI).!
IEEE Std 730-1989, IEEE Standard for Software Quality Assurance Plans (ANSI).

IEEE Std 828-1990, IEEE Standard for Software Configuration Management Plans (ANSI).

IEEE Std 829-1983 (Reaff 1991), IEEE Standard for Software Test Documentation (ANSI).

IEEE Std 982.1-1988, IEEE Standard Dictionary of Measures to Produce Reliable Software (ANSI).

IEEE Std 982.2-1988, IEEE Guide for the Use of IEEE Standard Dictionary of Measures to Produce Reli-
able Software (ANSI).

IEEE Std 983-1986 (w1992), IEEE Guide for Software Quality Assurance Planning (ANSI).2

1EEE publications are available from the Institute of Electrical and Electronics Engineers, Service Center, 445 Hoes Lane, P.O. Box
1331, Piscataway, NJ 08855-1331, USA.

2IEEE Std 983-1986 has been withdrawn; however, copies can be obtained from the IEEE Standards Department, IEEE Service Center,
445 Hoes Lane, P.O. Box 1331, Piscataway, NJ 08855-1331, USA.

Documents

Documelnt Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 12:04:25 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1219-1992


http://www.avadocuments.com/doc/ieee-1219-1992
http://www.avadocuments.com/doc/ieee-1219-1992

IEEE

Std 1219-1992 IEEE STANDARD FOR

IEEE Std 1012-1986, IEEE Standard for Software Verification and Validation Plans (ANSI).
IEEE Std 1028-1988, IEEE Standard for Software Reviews and Audits (ANSI).

IEEE Std 1042-1987, IEEE Guide to Software Configuration Management (ANSI).

IEEE Std 1058.1-1987, IEEE Standard for Software Project Management Plans (ANSI).

IEEE Std 1074-1991, IEEE Standard for Developing Software Life Cycle Processes (ANSI).

1.3 Terminology

The words shall and must identify the mandatory (essential) material within this standard. The words should
and may identify optional (conditional) material. The terminology in this standard is based on IEEE Std

610.12-1990.% New terms and modified definitions as applied in this standard are included in clause 2.

Table 1—The relationship of IEEE software engineering standards to IEEE Std 1219-1992

Relationship

IEEE standard

Process

Problem ID/classification

Analysis 830-1984, 1074-1991
Design 830-1984, 1016-1987, 1074-1991
Implementation 1008-1987, 1074-1991

System testing

829-1983, 1074-1991, 1028-1988, 1012-1986

Acceptance testing

1074-1991, 1012-1986

Delivery

Control

Problem ID/classification

Analysis 830-1984
Design 830-1984, 1016-1987
Implementation 829-1983, 1008-1987

System testing

829-1983, 1028-1988, 1012-1986

Acceptance testing

829-1983, 1028-1988, 1012-1986

Delivery

1063-1987

Management

Configuration management

828-1990, 1042-1987

Measurement/metrics 982.1-1988, 982.2-1988
Planning 829-1983, 1012-1986, 1058-1987
Tools/techniques

QA 730-1989, 983-1986 (w)1992)
Risk assessment 730-1989, 982.2-1988

Safety

Security

3Information on references can be found in 1.2.

2
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1.4 Conventions

The conventions used in each figure depicting a maintenance phase are shown in figure 1.

CONTROL

INPUT—» PROCESS NAME —— OUTPUT

ASSOCIATED PROCESS

Figure 1—Conventions

The term associated processes refers to external processes that are defined in other standards; i.e., software
quality assurance, software configuration management (SCM), and verification and validation (V&V). The
term associated processes also refers to the metrics process illustrated within this document.

2. Definitions and acronyms

2.1 Definitions

The definitions listed below establish meaning in the context of this standard. These are contextual defini-
tions serving to augment the understanding of software maintenance activities as described within this stan-
dard. Other definitions can be found in IEEE Std 610.12-1990.

2.1.1 adaptive maintenance: Modification of a software product performed after delivery to keep a com-
puter program usable in a changed or changing environment.

2.1.2 corrective maintenance: Reactive modification of a software product performed after delivery to cor-
rect discovered faults.

2.1.3 customer: The person, or persons, for whom the product is intended, and usually (but not necessarily)
who decides the requirements.

2.1.4 emergency maintenance: Unscheduled corrective maintenance performed to keep a system opera-
tional.

2.1.5 interoperability testing: Testing conducted to ensure that a modified system retains the capability of
exchanging information with systems of different types, and of using that information.

2.1.6 modification request (MR): A generic term that includes the forms associated with the various trou-
ble/problem-reporting documents (e.g., incident report, trouble report) and the configuration change control
documents [e.g., software change request (SCR), IEEE Std 1042-1987].

2.1.7 perfective maintenance: Modification of a software product after delivery to improve performance or
maintainability.

2.1.8 project: A subsystem that is subject to maintenance activity.

2.1.9 regression test: Retesting to detect faults introduced by modification.
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2.1.10 repository: (A) A collection of all software-related artifacts (e.g., the software engineering environ-
ment) belonging to a system. (B) The location/format in which such a collection is stored.

2.1.11 reverse engineering: The process of extracting software system information (including documenta-
tion) from source code.

2.1.12 software maintenance: Modification of a software product after delivery to correct faults, to
improve performance or other attributes, or to adapt the product to a modified environment.

2.1.13 system: A set of interlinked units organized to accomplish one or several specific functions.

2.1.14 user: The person or persons operating or interacting directly with the system.

2.2 Acronyms
The following acronyms are referred to in this standard:

SCM  Software configuration management
CSA  Configuration status accounting
FCA  Functional configuration audit

PCA  Physical configuration audit

PDL  Program design language

SQA  Software quality assurance

SCR  System/software change request
V&V  Verification and validation

VDD  Version description document

3. Software maintenance

This standard defines changes to software process through a defined maintenance process that includes the
following phases:

a)  Problem/modification identification and classification
b)  Analysis

c) Design

d) Implementation

e) Regression/system testing

f)  Acceptance testing

g) Delivery

These phases are graphically depicted in table 2. Software maintenance factors in table 3 are the entities
qualified by the associated metrics/measures identified for each phase.

3.1 Problem/modification identification, classification, and prioritization

In this phase, software modifications are identified, classified, and assigned an initial priority ranking. Each
modification request (MR) shall be evaluated to determine its classification and handling priority. Classifica-
tion shall be identified from the following maintenance types: corrective, adaptive, perfective, and emer-
gency. Metrics/measures and associated factors identified for this phase should be collected and reviewed at
appropriate intervals (see table 3 and IEEE Stds 982.1-1988 and 982.2-1988).
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SOFTWARE MAINTENANCE Std 1219-1992

3.1.1 Input
Input for the problem/modification identification and classification phase shall be an MR.
3.1.2 Process

If a modification to the software is required, the following determinative activities must occur within the
maintenance process:

a)  Assign an identification number

b)  Classify the type of maintenance

c¢) Analyze the modification to determine whether to accept, reject, or further evaluate
d) Make a preliminary estimate of the modification size/magnitude

e) Prioritize the modification

f)  Assign MR to a block of modifications scheduled for implementation

Figure 2 summarizes the input, process, control, and output for the problem/modification identification and
classification phase of maintenance. For additional information, see also A.4.1.

UNIQUELY IDENTIFY MR
ENTER MR INTO REPOSITORY

) PROBLEM/MODIFICATION i VALIDATED MR
MR IDENTIFICATION & CLASSIFICATION PROCESS DETERMINATIONS
METRICS/MEASURES

Figure 2—Problem/modification identification and classification phase
3.1.3 Control

MR and process determinations shall be uniquely identified and entered into a repository. See also A.11.1 for
guidance.

3.1.4 Output

The output of this process shall be the validated MR and the process determinations that were stored in a
repository. The repository shall contain the following items:

a)  Statement of the problem or new requirement

b) Problem or requirement evaluation

c¢) Classification of the type of maintenance required

d) [Initial priority

e) Verification data (for corrective modifications)

f)  Initial estimate of resources required to modify the existing system
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3.2 Analysis

The analysis phase shall use the repository information and the MR validated in the modification identifica-
tion and classification phase, along with system and project documentation, to study the feasibility and scope
of the modification and to devise a preliminary plan for design, implementation, test, and delivery. Metrics/
measures and associated factors identified for this phase should be collected and reviewed at appropriate
intervals (see table 3 and IEEE Stds 982.1-1988 and 982.2-1988).

Figure 3 summarizes the input, process, control, and output for the analysis phase of maintenance. For addi-
tional guidance, see A.4.2.

CONDUCT TECHNICAL REVIEW

VERIFY THAT DOCUMENTATION IS UPDATED
VERIFY TEST STRATEGY

IDENTIFY SAFETY AND SECURITY ISSUES

FEASABILTY REPORT FOR MR

VALIDATED MR DETAILED ANALYSIS REPORT
PROJECT/SYSTEM DOCUMENT—| ANALYSIS |«g— UPDATED REQUIREMENTS
PRELIMINARY MODIFICATION LIST
REPOSITORY INFORMATION
TEST STRATEGY

IMPLEMENTATION PLAN
METRICS/MEASURES

Figure 3— Analysis phase

3.2.1 Input

The input to the analysis phase of the maintenance process shall include the following:

a) Validated MR
b) Initial resource estimate and other repository information
¢) Project and system documentation, if available

3.2.2 Process

Analysis is an iterative process having at least two components: (a) a feasibility analysis, and (b) a detailed
analysis. If the documentation is not available or is insufficient and the source code is the only reliable repre-
sentation of the software system, reverse engineering is recommended (see annex B for guidance).

3.2.2.1 Feasibility analysis

A feasibility analysis shall be performed for MR and a feasibility report (FR) shall be prepared. This FR
should contain the following:

a)  Impact of the modification

b)  Alternate solutions, including protyping

¢)  Analysis of conversion requirements

d) Safety and security implications

e) Human factors

f)  Short-term and long-term costs

g)  Value of the benefit of making the modification
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