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| EEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Board. Members of the committees serve nidglamia without compensa-

tion. They are not necessarily members of the Institute. The standardspdel/within IEEE represent a
consensus of the broad expertise on the subject within the Institute as well as thosesamtigiile of IEEE

that have expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an IEEE Sdathokes not imply that there
are no other ways to produce, test, measure, purchase, market, or provide other goods and sezdites rela
the scope of the IEEE Standard. Furthermore, the viewpoint expressed at the time a stappesddd and
issued is subject to change brought about through developments in the state ofahé esmments
received from users of the standard. Every IEEE Standard is subjecésikto at least every five years for
revision or reaffirmation. When a document is more than five years old ambhiasen reaffirmed, it is rea-
sonable to conclude that its contents, although still of some value, do not wholly reflect the pagserfit s
the art. Users are cautioned to check to determine that they have the latest editjolE&EaStandard.

Comments for revision of IEEE Standards are welcome from any interestgd@gardless of membership
affiliation with IEEE. Suggestions for changes in documents should be in the form of a propasge of
text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the meaning of portioasdaids 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 repressensus of

all concerned interests, it is important to ensure that any interpretation has alsalrégmea@ncurrence of a
balance of interests. For this reason, IEEE and the members of its societies and StanddidatiGgor
Committees are not able to provide an instant response to interpretation requests exceptasésoshere

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

Note: 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 stajndard,
no position is taken with respect to the existence or validity of any patent rights in

connection therewith. The IEEE shall not be responsible for identifying patents for

which a license may be required by an IEEE standard or for conducting inquirigs into
the legal validity or scope of those patents that are brought to its attention.

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 thaipiwpriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearancg€uSenter
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA,; (508) 750-8400. Permission t@mhotoc
portions of any individual standard for educational classroom use can also be obtained thr@mpythe

right Clearance Center.
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Introduction

(This introduction is not part of IEEE Std 1430-1996, IEEE Guide for Information Technologywas®fReuse—Con-
cept of Operations for Interoperating Reuse Libraries.)

Reuse libraries are an essential element in the strategyde seftware and related information. Software
reuse has taken place in the past through personal and organizational information preserving skacture
malizing the preservation and location processes will make reuse possible for a wider range ofngeople a
activities. The reuse library is the proper center of activity for these formalized geecasd the proper
access point for sharable knowledge products.

The task of this document is to identify how reuse libraries can work together to create aneatttytgan

the sum of individual reuse libraries. The concept of software reuse is based uponetlué betis software
assets and knowledge. There are many different ways to represent and support knowledgevidawh pr
insights that are otherwise not apparent. Reuse library operators have selected certain knowleelgerepres
tions and services based on the needs of their user community. These representations and sengtes ma
be easily exchanged with other libraries. This knowledge is valuable to othepmsaunities, and making
these resources available to a wider user community is a primary driver for interoperation.

An infrastructure to promote the exchange of information will createarketplace and establish an eco-
nomic incentive for reuse. This infrastructure begins with a minimal set of common agreements @nd som
basic technical capabilities that support the exchange of diverse products and services. In paetiblgar, th
work of Interoperating Reuse Libraries (NIRL, pronounced as “niril”) described in this document will create
a marketplace based on the cooperation and capabilities of its member libraries.

There are already examples of NIRLs (some are described in an annex of this dpchuotehey are
incompatible because of a lack of standards. The concepts defining a NIRL need to be gdrsratirs
easy for outside libraries to “plug in” and offer expanded capabilities, products, and serteesdfiware
community. If this generalization is done in a way that reduces constraints and ctimroésulting infra-
structure will be attractive to many participants, including commercial interests)yhmeating a market-
place.

Basic concepts must be implemented to create a true marketplace that supportsr @modumonsumer
transactions with integrity. These concepts include the following:

— Interoperability mechanisms which make use of standard interfaces and protocols$.Heraasy to
add new libraries, technologies, and tools to a NIRL.

— Packaging that includes an information exchange model and a global identification scheme.

— Availability of information describing the relationships between assets that are simit#ifférgnt,
due to modification, versioning, etc.

— Commercial support through standard, trustworthy licensing and accounting mechanisms, and com-
mon business agreements.

— Protection from unauthorized access by security mechanisms and nonforgeable, nonrepudiable, audit
records of authorized user identification, location, and commerce, while still pnotéatiividual
privacy.

— Marketplace support through cooperative agreements among member libraries.

— Retailing through local user interfaces.

— Interoperability standards between member libraries, providing automated tsigppeteroperabil-
ity transactions and marketplace integrity.

— Training on the global capabilities and constraints of a NIRL for the staff of médibizeies.

When these concepts are implemented, users of the member librariesetilbreexpanding array of prod-
ucts and services from their own local, unique work environment. The resulting NIRL will be a nenhierar
chical network providing interoperability among independently managed libraries supporting government,
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commercial, and academic interests. This arrangement would not preclude indefibratérg from estab-
lishing hierarchical library structures for their local user community.

The future NIRL will be more than a technology structure. The concepts of macdkesplpport have orga-
nizational, policy, and business implications. For example, organizations cadeptiog minimal services
required for the network to function. These services bind autonomous member libraries into a network of
interoperating reuse libraries. Such services may range from evolution of interface and ptatatanis, to
maintaining common business agreements for participation in the madeetfphe objective is to create an
environment that is conducive to increasing the supply of software reuse products and services.

There may be services of a NIRL that are of limited use to a nonconfptibrary. For example, security
concerns dictate that users of a NIRL are authenticated. If a particular library does nottheppecessary
authentication, then security related services of a NIRL will not be availakketyfie of nonconformance
may be acceptable, since only a portion of a NIRL's services may serve the usemitynsopported by the
library.

It is expected that NIRLs, as envisioned in this document, will stimulatge$gale change in the way the
software community develops and maintains software. Software efforts can takexgdwainthe expertise

and products of prior projects. Duplicative learning and mistakes will be reduced. Maintainingjngpllect

and organizing data will become more important than creating new data. Creating new items may become
more difficult to justify economically. Enhanced prototyping capabilities will result in closer relaifiens
between engineering groups and users.

As NIRLs evolve, there will be sharing of technological, organizational, policy, antesgsinteroperability
solutions with the reuse community. The availability of this information, backeexpgrience, should
reduce the attractiveness of point-to-point solutions for nonmember libraries that wish to interoghrate wi
other nonmember libraries.

This guide was developed as the result of a collaboration between the Reuse Library Interoperability Group
(RIG) and the Software Engineering Standards Committee (SESC) of the IEEE Computer Toei&IG

is a volunteer organization of experts from the industrial, government, and academic corsnuarkiag
together to create consensus-based specifications for the interoperation of software reiese Ubder the

terms of a Memorandum of Understanding with the IEEE, the RIG develops specifications and other docu-
ments on this subject and submits them to SESC. The RIG then responds to the IEEE SponsagyBaHoti

cess in order to improve the documents and widen the community of consensus. Following normal IEEE
rules and procedures, the documents are finally published as IEEE standards.

This document was originally developed as a RIG Technical Report RTR-0005 (1995). It was prepared by
the RIG Technical Committee on System Architecture, TC6. At the timedthaital report was approved,
membership of the committee was as follows:

William L oftus, Chair
Carol L. Terry, Vice Chair

Pam Arya David Dikel James Moore
Peter Berggren Barbara Fleming Timothy Niesen
Eric Beser Karen Fleming Donald Parks
Eric Booth Lisa Florence Margie Price
Scott Clarke Marcelle Hajjar Donald Reifer
William Coleman Mark Heinrich James Solderitsch
Ed Comer Chuck Lillie Bob Terry
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Jag Sodhi
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JamesW. M oor e, Chair
David Dikel, Vice Chair

Kay Hohn, Secretary (acting)

When this standard was balloted in IEEE, the following persons were on the balloting cemmitte
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When the IEEE Standards Board approved this guide on 10 December 1996, it had the following

membership:
Donald C. Loughry, Chair Richard J. Holleman, Vice Chair
Andrew G. Salem, Secretary

Gilles A. Baril E. G. "Al" Kiener Jose R. Ramos
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Alan H. Cookson
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IEEE Standards Project Editor
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IEEE Guide for Information
Technology—Software Reuse—
Concept of Operations for
Interoperating Reuse Libraries

1. Overview

This guide is a concept of operations document that can serve as a reference for describingearsos$svar
marketplace achievable through the deployment of a Network of Interoperating Reused (INHRL). The
existence of NIRLs is a prerequisite for a marketplace operating under common agsderpesvide soft-
ware reuse products and services to customers throughout the software community.

1.1 Scope

There are many examples of large interoperability projects that have hadcaignifinpact on technology.

For a software component industry to exist, reuse libraries need to exchange information (Mod'r)e [B25]
Successful software information exchange will require the integration and extension of existinglstanda
for example, library science standards, Computer-Aided Software Engineering (CASE)ampenability
standards, and network protocol standards. Library science techniques address tieaitentnd cata-
loguing of information. CASE tool interoperability describes how different tools exchange information. The
World Wide Web (WWW) demonstrates the effects of large-scale exchange of informatitvange of
information particular to software reuse combines aspects of each of thaselart also introduces neces-
sary constraints for reuse to be the end result of the exchange of information.

This guide describes the concepts necessary and appropriate for NIRLs. Annex B describes NIRLs currently
in practice, and Annex C describes operational scenarios for proposed NIRLs. This guide is not a detailed
NIRL design, nor is it a plan of how to implement the concept it describes.

1.2 Purpose

The purpose of this guide is to describe the context of the standardization efforts for interoperating reuse
libraries. Although there is too little prior art to provide normative standards or guitlesame areas, it is
possible to describe the assumptions regarding the operation of software reuse librtawesettmaade in

the development of IEEE Std 1420.1-189d related documents.

1The numbers in brackets correspond to those of the bibliography in Annex A.
2Information on references can be found in Clause 2.
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