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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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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 dcine
processes but instead adds tasks and outcomes to processes and activities defined in IEEE Std 12207-2905.

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

Subclause 7.3 of IEEE Std 12207-2008 encompasses many processes specified in IEE Sta 1 3117-1999, and
so those processes have been removed from this revision.

In order to couple more tightly with IEEE Std 122207-2008, the structure of v is r¢ vision differs from that
of IEEE Std 1517-1999. The clauses correspond with clauses of IZEE Sid 12207-2008. Clause 5
corresponds to Clause 6 of IEEE Std 12207-2008. Clause 6 correspcd to Clause 7 of IEEE Std 12207-
2008.

The objectives defined in Annex C of IEEE Std 1517-1979 h.ve veen 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 s'mp. creating and employing libraries of assets. Rather,
successful reuse requires the integration of reuse-.clated activities into the life cycle processes used to
create the reuse assets associated with sofiw. re a..d system development. Unless reuse is explicitly defined
in software and system life cycle proces s, .n organization will not be able to repeatedly exploit reuse
opportunities in multiple software pijects or products.

Systematic reuse is the practicc ¢ “reuse according to a consistent, repeatable process. Practicing systematic
reuse requires a focus on the 1 -¢ of engineering principles for all reuse assets involved in development. The
major benefits that system. tic reuse can deliver are as follows:

— Increase softw. =eproductivity

—  Shor*¢n suftware development and maintenance time

— Reaucce wuplication of effort

—  Move personnel, tools, and methods more easily among projects
—  keduce 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, “hat
have been designed to be used in multiple contexts. Because reuse assets can apply to software proucts
implementations of software products, or systems, reuse assets present tremendous opportunity for seftw. e
reuse.

One major problem encountered by organizations attempting to practice reuse is that reuse ‘s simply
missing from their life cycle processes. To harness the benefits of reuse, an organization 11wust incorporate
reuse throughout its system and software processes. An organization that creates systems =n software first
and considers reuse second may not fully benefit from reuse practices. This standard cadeavrs to address
this problem by defining a common framework for reuse activities and by defini; how to integrate the
practice of reuse into traditional system and software life cycle processes.

Reuse activities describe how software products are built with asset ar d how to build and manage these
assets. The reuse framework presented in this standard covers both the 1o cycle of a system and the life
cycle of a software product.

IEEE Std 12207-2008 establishes a common framework for s~ftw xre and system life cycle processes. This
standard provides additional life cycle activities and task: wiat acgment 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 systemctic reuse activities, this standard may be used to determine
the conformity of those activities to.this stziidard and as a basis for improvement of those activities where
warranted. When establishing or imp.ovi.z systematic reuse activities, organizations are encouraged to
assess the business case. Although sys.>matic reuse fosters significant benefits such as those already
described, certain costs and risks .22 * prevent benefits of reuse from being fully realized. These factors
include the following:

—  The degree t5 which reuse benefits are relevant to the organization. For example, a small
organization, or :a organization that has few resources allocated to developing and maintain
software produc's, may not be in a position to benefit sufficiently from systematic reuse to justify
the re/juli »d commitments and investments.

—  The ava.lability 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.

== 1%e 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 a>d
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 + hole or in part
with reuse assets;

— Manage and improve the organization’s life cycle processes with rczvect ‘o the practice of reuse;
Establish software management and engineering environments based o1 “exse activities;

— Foster improved understanding among customers and vendo.z . nd 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 prcduc.» 27.d systems;

— Facilitate the development of reuse assets.

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

Notice to users

Laws and regulations

Users of these documenis si.ow!d consult all applicable laws and regulations. Compliance with the
provisions of this stendaid does not imply compliance to any applicable regulatory requirements.
Implementers of th> stai dard are responsible for observing or referring to the applicable regulatory
requirements. IEEE ac=s not, by the publication of its standards, intend to urge action that is not in
compliance wiu. applicab.e laws, and these documents may not be construed as doing so.

Copyrights

This docament is copyrighted by the IEEE. It is made available for a wide variety of both public and
p.ivate 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 proc-ss,
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. folowing URL:
http://standards.ieee.org/reading/ieee/updates/errata/index.html. Users are encouraged to cu:ck this URL
for errata periodically.

Interpretations

Current interpretations can be accessed at the following URL: htt, ://st: ndards.ieee.org/reading/ieee/interp/
index.html.

Patents

Attention is called to the possibility that implen ew.*: fion of this standard may require use of subject matter
covered by patent rights. By publication c£+his' = andard, no position is taken with respect to the existence
or validity of any patent rights in-conecticn therewith. The IEEE is not responsible for identifying
Essential Patent Claims for which a licunse iay be required, for conducting inquiries into the legal validity
or scope of Patents Claims or de erm.aing whether any licensing terms or conditions provided in
connection with submission of = Leui= : of Assurance, if any, or in any licensing agreements are reasonable
or non-discriminatory. Users Hfni~ standard are expressly advised that determination of the validity of any
patent rights, and the ricl- ot liringement of such rights, is entirely their own responsibility. Further
information may be ok“>ined from the IEEE Standards Association.
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