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Abstract: A common framework for extending the system and software life cycle processes of
IEEE Std 12207™-2008 to include the systematic practice of reuse is provided. The processes,
activities, and tasks to be applied during each life cycle process to enable a system and/or
product to be constructed from reusable assets are specified. The processes, activities, and tasks
to enable the identification, construction, maintenance, and management of assets supplied are
also specified.
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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Committees of
the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE develops its standards through a consensus
development process, approved by the American National Standards Institute, which brings together volunteers
representing varied viewpoints and interests to achieve the final product. Volunteers are not necessarily members of the
Institute and serve without compensation. While the IEEE administers the process and establishes rules to promote
fairness in the consensus development process, the IEEE does not independently evaluate, test, or verify the accuracy
of any of the information or the soundness of any judgments contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, of any nature whatsoever, whether special, indirect, consequential, or compensatory, directly or indirectly
resulting from the publication, use of, or reliance upon this, or any other IEEE Standard document.

The IEEE does not warrant or represent the accuracy or content of the material contained herein, and expressly
disclaims any express or implied warranty, including any implied warranty of merchantability or fitness for a specific
purpose, or that the use of the material contained herein is free from patent infringement. IEEE Standards documents
are supplied “AS I1S.”

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
every five years for revision or reaffirmation, or every ten years for stabilization. When a document is more than five
years old and has not been reaffirmed, or more than ten years old and has not been stabilized, 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.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other
services for, or on behalf of, any person or entity. Nor is the IEEE undertaking to perform any duty owed by any other
person or entity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon his or
her independent judgment in the exercise of reasonable care in any given circumstances or, as appropriate, seek the
advice of a competent professional in determining the appropriateness of a given IEEE standard.

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 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 societies and Standards Coordinating Committees are not able to provide an instant
response to interpretation requests except in those cases where the matter has previously received formal consideration.
A statement, written or oral, that is not processed in accordance with the IEEE-SA Standards Board Operations Manual
shall not be considered the official position of IEEE or any of its committees and shall not be considered to be, nor be
relied upon as, a formal interpretation of the IEEE. At lectures, symposia, seminars, or educational courses, an
individual presenting information on IEEE standards shall make it clear that his or her views should be considered the
personal views of that individual rather than the formal position, explanation, or interpretation of the IEEE.

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. Recommendations to change the status of a stabilized standard should include a
rationale as to why a revision or withdrawal is required. Comments and recommendations on standards, and requests
for interpretations should be addressed to:

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

Authorization to photocopy portions of any individual standard for internal or personal use is granted by The Institute
of Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center.
To arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.
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Introduction

This introduction is not part of IEEE Std 1517-2010, IEEE Standard for Information Technology—System and
Software Life Cycle Processes—Reuse Processes.

This standard replaces IEEE Std 1517-1999 [B3].* The revision of this standard is a step in the strategy of
harmonizing IEEE software and systems engineering standards with those of ISO/IEC JTC 1/SC 7 in order
to achieve a fully integrated suite of system and software life cycle processes and guidance for their
application.

This revision is closely integrated with IEEE Std 12207-2008. To that end, this revision does not define
processes but instead adds tasks and outcomes to processes and activities defined in IEEE Std 12207-2008.

Clause 3 has been modified in this revision to more closely hew to the definitions in Clause 4 of
IEEE Std 12207-2008.

Subclause 7.3 of IEEE Std 12207-2008 encompasses many processes specified in IEEE Std 1517-1999, and
so those processes have been removed from this revision.

In order to couple more tightly with IEEE Std 122207-2008, the structure of this revision differs from that
of IEEE Std 1517-1999. The clauses correspond with clauses of IEEE Std 12207-2008. Clause 5
corresponds to Clause 6 of IEEE Std 12207-2008. Clause 6 corresponds to Clause 7 of IEEE Std 12207-
2008.

The objectives defined in Annex C of IEEE Std 1517-1999 have been integrated into the processes of
Clause 5 and Clause 6 of this revision. They comprise the reuse-related outcomes specified for the
processes.

Software reuse entails capitalizing on existing software and systems to create new products. An
organization cannot benefit from reuse by simply creating and employing libraries of assets. Rather,
successful reuse requires the integration of reuse-related activities into the life cycle processes used to
create the reuse assets associated with software and system development. Unless reuse is explicitly defined
in software and system life cycle processes, an organization will not be able to repeatedly exploit reuse
opportunities in multiple software projects or products.

Systematic reuse is the practice of reuse according to a consistent, repeatable process. Practicing systematic
reuse requires a focus on the use of engineering principles for all reuse assets involved in development. The
major benefits that systematic reuse can deliver are as follows:

— Increase software productivity

— Shorten software development and maintenance time

— Reduce duplication of effort

— Move personnel, tools, and methods more easily among projects
— Reduce software development and maintenance costs

—  Produce higher quality software products

— Increase software and system dependability

* The numbers in brackets correspond to those of the bibliography in Annex A.
® Information on references can be found in Clause 2.
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— Improve software interoperability and reliability

— Provide a competitive advantage to an organization that practices reuse

There are a variety of approaches to implement the concept of reuse, including systematic and ad hoc reuse.
What distinguishes systematic reuse from other methods is the avoidance of multiple versions of otherwise
common elements. For example, suppose a reuse approach results in multiple instantiations of a common
element. If the instantiations are modified by software developers, then the element is no longer common
and can no longer be maintained as a single element. In the context of this standard, systematic reuse
excludes such approaches.

The majority of software products can be built with reuse assets—items, such as designs or test plans, that
have been designed to be used in multiple contexts. Because reuse assets can apply to software products,
implementations of software products, or systems, reuse assets present tremendous opportunity for software
reuse.

One major problem encountered by organizations attempting to practice reuse is that reuse is simply
missing from their life cycle processes. To harness the benefits of reuse, an organization must incorporate
reuse throughout its system and software processes. An organization that creates systems and software first
and considers reuse second may not fully benefit from reuse practices. This standard endeavors to address
this problem by defining a common framework for reuse activities and by defining how to integrate the
practice of reuse into traditional system and software life cycle processes.

Reuse activities describe how software products are built with assets and how to build and manage these
assets. The reuse framework presented in this standard covers both the life cycle of a system and the life
cycle of a software product.

IEEE Std 12207-2008 establishes a common framework for software and system life cycle processes. This
standard provides additional life cycle activities and tasks that augment the practice of systematic reuse. In
addition to supplementing the activities defined in IEEE Std 12207-2008, this standard defines outcomes
and tasks applicable throughout the life cycle process. Thus, the use of this standard requires access to and
understanding of IEEE Std 12207-2008.

For organizations that already employ systematic reuse activities, this standard may be used to determine
the conformity of those activities to this standard and as a basis for improvement of those activities where
warranted. When establishing or improving systematic reuse activities, organizations are encouraged to
assess the business case. Although systematic reuse fosters significant benefits such as those already
described, certain costs and risks may prevent benefits of reuse from being fully realized. These factors
include the following:

—  The degree to which reuse benefits are relevant to the organization. For example, a small
organization, or an organization that has few resources allocated to developing and maintain
software products, may not be in a position to benefit sufficiently from systematic reuse to justify
the required commitments and investments.

—  The availability of suitable tools and assets that are designed for reuse. The capital costs entailed
by new software tools can be significant. The costs of acquiring and/or developing assets may not
be justified in relation to the expected benefits.

—  The software maturity of the organization. Although the organization may wish to undertake
systematic reuse, its capability maturity may be insufficient to implement the processes in this
standard. Moreover, the organization may lack the means to change its infrastructure to support the
processes of systematic reuse while continuing to operate its business as usual. Capability maturity
should be objectively assessed in relation to this standard, and missing prerequisites, both as to
capability maturity and as to infrastructure, need to be put in place before attempting to undertake
systematic reuse.
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—  The willingness of the people within the organization to make the necessary changes to the way in
which they work. Many software organizations have cultures that are not conducive to systematic
reuse. Producing original software is sometimes more well-regarded than reusing existing software.
Changing attitudes and associated non-reuse behaviors can be difficult. Policy changes and capital
in vestments, which require senior management to be firmly committed to the achievement of
systematic reuse, may be necessary.

Organizations interested in undertaking systemic reuse are advised to analyze their abilities to adopt this
standard. A business case that clearly describes the goals, investments, costs, risks, and benefits, along with
a time line for achieving the transition to systematic reuse, is an excellent way to ensure success.

This standard provides the basis for practices that enable the incorporation of reuse into the system and
software life cycle processes.

IEEE Std 1517-2009 may be used to

—  Acquire, supply, develop, manage, and maintain reuse assets;

— Acquire, supply, develop, operate, and maintain software products that are built in whole or in part
with reuse assets;

— Manage and improve the organization’s life cycle processes with respect to the practice of reuse;
Establish software management and engineering environments based on reuse activities;

— Foster improved understanding among customers and vendors and parties involved in the reuse-
based life cycle of a software product or system and assets;

— Facilitate the use of reuse assets to develop software products and systems;

— Facilitate the development of reuse assets.

IEEE Std 1517-2009 has been written to work with and integrate into IEEE Std 12207-2008.
Notice to users

Laws and regulations

Users of these documents should consult all applicable laws and regulations. Compliance with the
provisions of this standard does not imply compliance to any applicable regulatory requirements.
Implementers of the standard are responsible for observing or referring to the applicable regulatory
requirements. IEEE does not, by the publication of its standards, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

This document is copyrighted by the IEEE. It is made available for a wide variety of both public and
private uses. These include both use, by reference, in laws and regulations, and use in private self-
regulation, standardization, and the promotion of engineering practices and methods. By making this
document available for use and adoption by public authorities and private users, the IEEE does not waive
any rights in copyright to this document.
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Updating of IEEE documents

Users of IEEE standards should be aware that these documents may be superseded at any time by the
issuance of new editions or may be amended from time to time through the issuance of amendments,
corrigenda, or errata. An official IEEE document at any point in time consists of the current edition of the
document together with any amendments, corrigenda, or errata then in effect. In order to determine whether
a given document is the current edition and whether it has been amended through the issuance of
amendments, corrigenda, or errata, visit the IEEE Standards Association web site at
http://ieeexplore.ieee.org/xpl/standards.jsp, or contact the IEEE at the address listed previously.

For more information about the IEEE Standards Association or the IEEE standards development process,
visit the IEEE-SA web site at http://standards.ieee.org.

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL
for errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: http://standards.ieee.org/reading/icee/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence
or validity of any patent rights in connection therewith. The IEEE is not responsible for identifying
Essential Patent Claims for which a license may be required, for conducting inquiries into the legal validity
or scope of Patents Claims or determining whether any licensing terms or conditions provided in
connection with submission of a Letter of Assurance, if any, or in any licensing agreements are reasonable
or non-discriminatory. Users of this standard are expressly advised that determination of the validity of any
patent rights, and the risk of infringement of such rights, is entirely their own responsibility. Further
information may be obtained from the IEEE Standards Association.
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IEEE Standard for Information
Technology—System and Software
Life Cycle Processes—Reuse
Processes

IMPORTANT NOTICE: This standard is not intended to ensure safety, security, health, or
environmental protection. Implementers of the standard are responsible for determining appropriate
safety, security, environmental, and health practices or regulatory requirements.

This IEEE document is made available for use subject to important notices and legal disclaimers.
These notices and disclaimers appear in all publications containing this document and may
be found under the heading “Important Notice” or “Important Notices and Disclaimers
Concerning IEEE Documents.” They can also be obtained on request from IEEE or viewed at
http://standards.ieee.org/IPR/disclaimers. html.

1. Overview

1.1 Scope

This standard draws on IEEE Std 12207™-2008 to describe system and software reuse processes.' It
describes the relationship of reuse processes to system life cycle processes described in Clause 6 (System
Life Cycle Processes) of IEEE Std 12207-2008 and software life cycle processes described in Clause 7
(Software Specific Processes) of IEEE Std 12207-2008. The standard defines processes and specifies
requirements for the processes but does not specify particular techniques. The scope of the specified
processes is broader than that of IEEE Std 12207-2008 because reuse activities transcend the life cycle of
any particular system. The specified processes are suitable on an organization-wide basis.

! Information on references can be found in Clause 2.
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IEEE Std 1517-2010
IEEE Standard for Information Technology—System and Software Life Cycle Processes—
Reuse Processes

1.2 Purpose

Most reuse processes are not distinct from the normal life cycle but instead must be integrated into other
life cycle processes. Some acquirers require reuse because it has the potential to achieve faster time-to-
market, improved quality, and cost avoidance. These considerations compel a process standard that
explains how reuse processes may be incorporated into the life cycle.

1.3 Field of application

This standard applies to not only reuse assets, but also to the acquisition of all software products. It also
applies to the acquisition of software services; and to the supply, development, operation, and maintenance
of software products, including reuse assets. Off-the-shelf software that is designed for reuse is a special
case of assets that is covered by this standard.

The reuse activities specified by this standard are suitable for use on an organization-wide basis.

This standard is written for acquirers of software products—including assets—and services; and for
suppliers, developers, operators, maintainers, managers, quality assurance managers, reuse program
administrators, asset managers, domain engineers, and users of software products and assets. Acquirers and
suppliers may be internal or external to the organization.

1.3.1 Limitations

The limitations of this standard are in

— Describing a high-level framework for reuse activities, but not the details of how to perform the
activities;

— Describing the responsibilities inherent in the various activities, but not the detailed data or control
connections among the activities;

— Specifying system and software life cycle reuse activities at the reference level, but not prescribing
a specific life cycle process model or methodology;

— Viewing reuse activities as an assignment of continuing responsibilities to agents, but not as a
series of steps (procedures) to be performed,;

—  Specifying provisions for acquiring reuse assets, but not provisions for integration of commercial
off- the-shelf (COTS) assets that are not supplied in source code form.

In this standard, as in IEEE Std 12207-2008, there are a number of lists for tasks. None of these is
presumed to be exhaustive; they are intended as examples.

1.4 Conformance

This standard adds outcomes and tasks to the existing processes of IEEE Std 12207-2008. Moreover, this
standard specifies activities in addition to those of IEEE Std 12207-2008. Conformance to this standard
requires conformance to IEEE Std 12207-2008.

An organization may claim “selective conformance” to a designated process by implementing, via both
plans and performance, all of the requirements specified as mandatory (by the word shall ) in the activities
and tasks of that process. In the case where this standard references a process specified in IEEE Std 12207-
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2008, then conformance requires implementation of the corresponding requirements of IEEE Std 12207-
2008 as well as the requirements of this standard.

2. Normative references

The following referenced documents are indispensable for the application of this document (i.e., they must
be understood and used, so each referenced document is cited in text and its relationship to this document is
explained). For dated references, only the edition cited applies. For undated references, the latest edition of

the referenced document (including any amendments or corrigenda) applies.

IEEE Std 12207-2008, Systems and software engineering—Software life cycle processes. 234

3. Definitions
For the purposes of this document, the following terms and definitions apply. The IEEE Standards
Dictionary: Glossary of Terms & Definitions should be referenced for terms not defined in this clause.’

ISO/IEC 24765:2009 [B8] may be referenced for additional terms.® ’

acquirer: Stakeholder that acquires or procures a product or service from a supplier. The acquirer could be
one of the following: buyer, customer, owner, purchaser.

acquisition: Process of obtaining a system, software product, or software service.

activity: Set of cohesive tasks of a process. (IEEE Std 12207-2008)

application engineering: The processes of constructing or refining application systems by reusing assets.
assemble: The process of constructing from parts one of more identified pieces of software.

classification: The manner in which the assets are organized for ease of search and extraction within a
reuse library.

construction: The process of writing, assembling, or generating assets.

developer: Organization that performs development tasks (including requirements analysis, design, testing
through acceptance) during a life cycle process.

domain: A problem space.

2 IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, Piscataway, NJ 08854,
USA (http://standards.ieee.org).

3 The IEEE standards or products referred to in Clause 2 are trademarks owned by the Institute of Electrical and Electronics Engineers,
Incorporated.

4 ISO/IEC 12207:2008(E) is identical to IEEE Std 12207-2008. Therefore, all references to IEEE Std 12207-2008 apply equally well
to their ISO/IEC counterpart.

* The IEEE Standards Dictionary: Glossary of Terms & Definitions is available at http://shop.ieee.org/.

¢ An additional source is available at http:/pascal.computer.org/sev_display/index.action.

7 The numbers in brackets correspond to those of the bibliography in Annex A.
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domain architecture: A generic, organizational structure or design for software systems in a domain. The
domain architecture contains the designs that are intended to satisfy requirements specified in the domain
model. The domain architecture documents design, whereas the domain model documents requirements. A
domain architecture: 1) can be adapted to create designs for software systems within a domain, and 2)
provides a framework for configuring assets within individual software systems.

NOTE—The term architecture has been deliberately refined from its current IEEE standard definition to more properly
convey its meaning in the software reuse context.®

domain engineer: A party that performs domain engineering activities (including domain analysis, domain
design, asset construction, and asset maintenance).

domain engineering: A reuse-based approach to defining the scope (i.e., domain definition), specifying the
structure (i.e., domain architecture), and building the assets (e.g., requirements, designs, software code,
documentation) for a class of systems, subsystems, or applications. Domain engineering may include the
following activities: domain definition, domain analysis, developing the domain architecture, and domain
implementation.

domain expert: An individual who is intimately familiar with the domain and can provide detailed
information to the domain engineers.

domain model: A product of domain analysis that provides a representation of the requirements of the
domain. The domain model identifies and describes the structure of data, flow of information, functions,
constraints, and controls within the domain that are included in software systems in the domain. The
domain model describes the commonalities and variabilities among requirements for software systems in
the domain.

life cycle: Evolution of a system, product, service, project, or other human-made entity from conception
through retirement.

maintainer: Organization that performs maintenance activities.

reusability: (A) The degree to which an asset can be used in more than one software system or in building
other assets. (B) In a reuse library, the characteristics of an asset that make it easy to use in different
contexts, software systems, or in building different assets.

reuse: The use of an asset in the solution of different problems.

[reuse] asset: An item, such as design, specification, source code, documentation, test suites, manual
procedures, etc., that has been designed for use in multiple contexts.

NOTE—This term has been deliberately redefined from its current IEEE standard definition to more properly convey
its meaning in the software reuse context.

reuse sponsor: A member of the organization’s management who authorized, approves, promotes, and
obtains the funding and other resources for the Reuse Program.

software item: Source code, object code, control data, or a collection of these items.

software unit: Separately compileable piece of code.

¥ Notes in text, tables, and figures of a standard are given for information only and do not contain requirements needed to implement
this standard.
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