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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 volun-
tarily 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 which have expressed an interest in participating in the development of the stan-
dard.

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, market, 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 once every five
years for revision or reaffirmation. When a document is more than five years old, and has not been reaf-
firmed, 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 documents 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 appropriate responses. Since IEEE Standards represent a consensus of
all concerned interests, 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 committees are not able to pro-
vide 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

345 East 47th Street

New York, NY 10017 USA
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Foreword

(This Foreword is not a part of IEEE Std 1012-1986, IEEE Standard for Software Verification and Validation
Plans.)

This standard provides uniform and minimum requirements for the format and content of Software Verifica-
tion and Validation Plans (SVVPs). Performing software verification and validation (V&V) as defined in this
standard provides for a comprehensive evaluation throughout each phase of the software project to help
ensure that:

1)  Errors are detected and corrected as early as possible in the software life cycle
2)  Project risk, cost, and schedule effects are lessened

3)  Software quality and reliability are enhanced

4)  Management visibility into the software process is improved

5) Proposed changes and their consequences can be quickly assessed

This standard applies to both critical and noncritical software.

1)  For critical software, this standard:
a) Requires that minimum V&V tasks, inputs, and outputs specified in this standard be included in
SVVPs
b) Permits the SVVP to be extended by selecting additional V&V tasks from the optional tasks
described in this standard or new tasks identified by the V&V planner
2)  For noncritical software, this standard:
a) Recommends the use of minimum V&V tasks
b) Permits the SVVP to be tailored to V&V efforts by selecting any of the V&V tasks (minimum,
optional, new)

This standard applies to all phases of the software life cycle from the Concept Phase to the Operation and
Maintenance Phase. Maximum benefits are derived when V&V is started early in the software life cycle,
preferably at project initiation during the Concept Phase. Benefits can be derived for software already in
development or in the Operation and Maintenance Phase if the V&V requirements from this standard are
invoked consistent with cost and schedule constraints. When V&V is invoked for software in development or
in operation and maintenance, required V&V inputs may not exist. Under these conditions, this standard per-
mits the V&YV tasks to be tailored to adjust for missing V&V inputs. In some instances, this may require the
generation of appropriate software documentation.

V&V is performed in parallel with software development. Each V&V life-cycle phase ends when the V&V
tasks of that phase are completed and the software development products are determined to be adequate.
V&V life-cycle phases may overlap as activities of the new life-cycle phase are beginning and activities of
the previous life-cycle phase are completing.

V&V tasks are iterative: as changes are made to the software product, selected V&V tasks from the previous
life-cycle phases are reperformed, or additional V&V tasks are performed to address the changes. V&V
tasks are reperformed if errors are discovered in the V&V inputs or outputs. The complexity and scope of
changes determine the level of detail covered by the iteration. The SVVP identifies the criteria for perform-
ing the iterative V&V tasks.

This standard defines a V&V reporting structure by identifying format and content of the Software Verifica-
tion and Validation Report (SVVR). The standard for Software Quality Assurance Plans (SQAP, ANSI/IEEE
Std-730-1984) requires the SVVR to include both V&V and other quality assurance results. The SVVR
defined here is flexible enough to include both types of results. The interim phase reports, final summary
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report, and optional SQAP-related activity reports defined by the SVVP provide visibility into the develop-
ment and V&V processes.

This standard considers both the software and its system or operating environment. It can be used where
software is the system or where software is part of a larger system. V&V should have a total system scope
(that is, including interfaces between software, hardware, and operators) during the product life cycle.
Embedded software is strongly coupled to hardware and other subsystems, and requires a system-level
SVVP.

This standard was written to provide direction to organizations responsible for preparing or assessing a Soft-
ware Verification and Validation Plan. This standard may be used by project management software develop-
ers, quality assurance organizations, purchasers, end users, maintainers, and verification and validation
organizations. If V&V is performed by an independent group, then the SVVP should specify the criteria for
maintaining the independence of the V&V effort from the software development and maintenance efforts.

Suggestions for the improvement of this standard will be welcomed. They should be sent to

Secretary

IEEE Standards Board

Institute of Electrical and Electronics Engineers, Inc
345 East 47th Street

New York, New York 10017
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IEEE Standard for Software
Verification and Validation Plans

1. Scope and References

1.1 Scope
This standard has a threefold purpose:

1)  To provide, for both critical and noncritical software, uniform and minimum requirements for the
format and content of Software Verification and Validation Plans (SVVPs)

2)  To define, for critical software, specific minimum verification and validation (V&V) tasks and their
required inputs and outputs that shall be included in SVVPsi

3) To suggest optional V&V tasks to be used to tailor SVVPs as appropriate for the particular V&V
effort

This standard requires that an SVVP be written for both critical and noncritical software. Critical software is
software in which a failure could have an impact on safety or could cause large financial or social losses.

This SVVP shall include V&V tasks to:

1) Verify that the products of each software life-cycle phase:
a) Comply with previous life-cycle phase requirements and products (for example, for correct-
ness, completeness, consistency, accuracy)
b) Satisfy the standards, practices, and conventions of the phase
c) Establish the proper basis for initiating the next life-cycle phase activities
2)  Validate that the completed end product complies with established software and system require-
ments.

For critical software, this standard requires that minimum V&V tasks and their inputs and outputs be
included in all SVVPs. For noncritical software, this standard does not specify minimum required V&V
tasks; however, all other requirements of this standard shall be satisfied. This standard does recommend that
the minimum V&V tasks for critical software also be employed for noncritical software.

This standard defines optional V&V tasks that permit V&V planners to tailor an SVVP for a V&V effort. For
critical software, the minimum tasks may be supplemented with tasks selected from the optional tasks. For
noncritical software, tasks may be selected from the minimum and optional tasks. Additional tasks identified
by the user of this standard may be included in the SVVP for critical and noncritical software.

The life cycle used in this standard serves as a model and consists of the following life-cycle phases:

1)  Concept

2)  Requirements
3) Design

4)  Implementation
5) Test
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6) Installation and checkout
7)  Operation and maintenance

Compliance with this standard does not require use of the life-cycle model presented here. If a different
model is used, the SVVP shall include cross-references to this standard's life cycle and to the V&V tasks,
inputs, and outputs specified here for each life-cycle phase.

This standard requires that the following be defined for each phase:

1)  Verification and validation tasks
2)  Methods and criteria

3)  Inputs and outputs

4)  Schedule

5) Resources

6) Risks and assumptions

7)  Roles and responsibilities

This standard requires a management effort that encompasses all life-cycle phases. The management section
of the SVVP defines information necessary to manage and perform the V&V effort, and to coordinate V&V
with other aspects of the project. The standard requires the SVVP to specify how the V&V results shall be
documented in the Software Verification and Validation Report (SVVR).

When this standard is invoked for existing software, the SVVP shall describe how V&V will be performed

when required inputs do not exist. The standard does not prohibit the incorporation of additional content into
an SVVP.

The SVVP standard derives its scope from ANSI/IEEE Std 730-1984 [2].! The SVVP standard may be
applied in conjunction with, or independent of, other IEEE software engineering standards. This standard
uses the definitions of ANSI/IEEE Std 729-1983 [1]. This SVVP standard contains V&V configuration anal-

ysis tasks that, in part or in whole, are reflected in ANSI/IEEE Std 828-1983 [3]. Test documentation is com-
patible with that in ANSI/IEEE Std 829-1983 [4].

1.2 References

This standard shall be used in conjunction with the following publications:

[1] ANSI/IEEE Std 729-1983, IEEE Standard Glossary of Software Engineering Terminology. 2
[2] ANSI/IEEE Std 730-1984, IEEE Standard for Software Quality Assurance Plans.

[3] ANSI/IEEE Std 828-1983, IEEE Standard for Software Configuration Management Plans.

[4] ANSI/IEEE Std 829-1983, IEEE Standard for Software Test Documentation.

'Numbers in brackets correspond to those of the references in 1.2 of this standard.

2ANSI documents are available from the Sales Department, American National Standards Institute, 1430 Broadway, New York, NY
10018.
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