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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Board. Members of the committees serve voluntarily and without compensa-
tion. 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 participating 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, 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. When a document is more than five years old and has not been reaffirmed, it is rea-
sonable 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 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.

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 patengs 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 that the appropriate fee is paid to Copyright
Clearance Center. To arrange for payment of licensing fee, please contact Copyright Clearance Center, Cus-
tomer Service, 222 Rosewood Drive, Danvers, MA 01923 USA; (508) 750-8400. Permission to photocopy
portions of any individual standard for educational classroom use can also be obtained through the Copy-
right Clearance Center.
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Introduction

(This introduction is not part of IEEE Std 1420.1a-1996, Supplement to IEEE Standard for Information Technology—
Software Reuse—Data Model for Reuse Library Interoperability: Asset Certification Framework.)

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 Society. The RIG
is a volunteer organization of experts from the industrial, government, and academic communities working
together to create consensus-based specifications for the interoperation of software reuse libraries. Under 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 Sponsor Balloting pro-
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 Proposed Standard, RPS-0003 (1996). It was prepared by
the RIG Technical Committee on Asset Evaluation and Certification, TC4. At the time the document was
approved, membership of the committee was as follows:

Edward R. Comer, Chair

Pam Arya Karen Fleming Kevin Marler
David Belva Lisa Florence John McClure
Peter Berggren Marcelle Hajjar Jim Moore

David Bower Kay Hohn Tim Niesen
Shirley Browne Stephen Huang Andy Sypolt
Scott Clark Peggy Lacey Wilson Tan

John Danley Christine Larcher Bob Terry

Karen Dennis Danielle Lee Jack Way
Cameron Donaldson Chuck Lillie David Whisler
David Dikel Thomas Loggia Kathryn Yglesias

Ken Lorensen

A balloting group formed of members of the Combined Technical Committee approved the document for
submission to the RIG Executive Board. Members of the balloting group were as follows:

Glen Adams David Dikel Margaretha Price

David Belva Eric Grosse Terri Ridge

Gary Boetticher Kay Hohn Robert Terry

Shirley Browne Dave Johnson Ravi Vedula

Ed Comer David Kane David Whisler
Jim Moore

The RIG Executive Board approved this document on 23 May 1996 with the following officers:

James W. Moore,Chair
David Dikel, Vice-Chair
Kay Hohn, Secretary
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When this standard was balloted in IEEE, the following persons were on the balloting committee:

When the IEEE Standards Board approved this standard on 10 December 1996, it had the following

Pamela K. Arya
Robert E. Barry
Peter A. Berggren
Richard E. Biehl
William J. Boll

A. Winsor Brown

M. Scott Buck
Michael Caldwell
Lawrence Catchpole

Richard C. Fries
John Garth Glynn
Julio Gonzalez Sanz
Eric Grosse

Ernesto Guierrieri
Lawrence M. Gunther
Mark Heinrich

Mark Henley

Fabrizio Imelio

Dennis Rilling

Patricia Rodriguez
Andrew P. Sage

Helmut Sandmayr
Stephen R. Schach
Norman Schneidewind
Gregory D. Schumacher
Robert W. Shillato
Katsutoshi Shintani

Keith Chan George Jackelen Raghu P. Singh
Antonio M. Cicu William S. Junk James M. Sivak
Theo Clarke David W. Kane Nancy M. Smith
Francois Coallier Jud Kerner Jag Sodhi

Sharon Cobb
Rosemary Coleman
Darrell Cooksey
Virgil Lee Cooper
Raymond Day
Bostjan K. Derganc
Michael P. DeWalt
Harpal Dhama

Dave Dikel

James Do

Verlynda Dobbs

Carl Einar Dragstedt
Leo Egan

Richard L. Evans
William Eventoff
Jonathan H. Fairclough
John W. Fendrich
Jay Forster

membership:

Also included are the following nonvoting IEEE Standards Board liaisons:

Donald C. Loughry, Chair

Gilles A. Baril

Clyde R. Camp
Joseph A. Cannatelli
Stephen L. Diamond
Harold E. Epstein
Donald C. Fleckenstein
Jay Forster*

Donald N. Heirman
Ben C. Johnson

*Member Emeritus

Robert J. Kierzyk
Dwayne L. Knirk
Thomas M. Kurihara
John B. Lane

J. Dennis Lawrence
Randal Leavitt

William Loftus

John Lord

Scott D. Matthews
Patrick McCray
Christopher McMacken
Jacques Meekel
Fatma Mili

Alan Miller

James W. Moore
Jeffrey S. Poulin
Lawrence S. Przybylski
Kenneth R. Ptack
Annette D. Reilly

James Solderitsch
Donald W. Sova

Luca Spotorno

Fred J. Strauss
Christine Brown Strysik
Michael Surratt

Toru Takeshita

Booker Thomas
Patricia Trellue
Leonard L. Tripp
Richard D. Tucker
Glenn D. Venables
Dolores Wallace

David M. Waxman
Camille S. White-Partain
Scott A. Whitmire
Natalie C. Yopconka
Weider D. Yu

Richard J. Holleman, Vice Chair

Andrew G. Salem,Secretary

E. G. "Al" Kiener
Joseph L. Koepfinger*
Stephen R. Lambert
Lawrence V. McCall
L. Bruce McClung
Marco W. Migliaro
Mary Lou Padgett
John W. Pope

Satish K. Aggarwal
Alan H. Cookson
Chester C. Taylor

Kristin M. Dittmann

Jose R. Ramos
Arthur K. Reilly
Ronald H. Reimer
Gary S. Robinson
Ingo Risch

John S. Ryan
Chee Kiow Tan
Leonard L. Tripp
Howard L. Wolfman

IEEE Standards Project Editor
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Supplement to IEEE Standard for
Information Technology—
Software Reuse—Data Model for
Reuse Library Interoperability:
Asset Certification Framework

1. Overview

This standard describes an Asset Certification Framework for defining the asset certification techniques of a
reuse library.

Clause 1 provides the scope and purpose of this document. Clause 2 provides related references that are
important for applying this standard. Additional references are listed in the bibliography in Annex A.
Clause 3 defines important terms used in this document. Clause 4 describes the Asset Certification Frame-
work. Clause 5 defines the Asset Certification Data Model that extends the Basic Interoperability Data
Model (BIDM) for certification.

1.1 Scope

The Asset Certification Framework defines a standard for the consistent structure, labeling, and description
of the evaluation and certification of software assets. An asset is any item of interest that is stored in a reuse
library, such as design documentation, specifications, source code, documentation, test suites, etc., or other
unit of potential value to a reuser. Asset evaluation and certification refers to the process of determining
whether an asset conforms to a predetermined criteria appropriate for that asset.

1.2 Purpose

The purpose of this document is to define a consistent structure for describing a reuse library’s asset certifi-
cation policy in terms of an Asset Certification Framework. This document defines a standard interoperabil-
ity data modefor interchange of asset certification information.

A reuse libraryis comprised of a collection of assets, a community of subscribers, a set of operational poli-
cies and procedures, a library mechanism, and support services (e.g., user’s manual, on-line help) for sub-
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scribers. A reuse library'sertification policy includes the definition of asset certification criteria and
processeslnteroperability the sharing of assets among reuse libraries, improves the value and impact of
reuse libraries and provides greater visibility and reuse of assets. A consistent certification standard will
improve the reuser’s understanding of what evaluation and certification criteria have been met, thereby
increasing confidence in assets and leading to higher levels of reuse.

1.3 Requirements

Several U.S. government and industry reuse libraries organize their certification policétfioation levels

The certification levels serve to organize the library’s certification activities and provide a quick reference
for the reuser. User response to the notion of certification levels has been universally positive. However, each
library has defined their levels differently. Thus for the users of multiple libraries, the different levels and
schemes are confusing. Asset interchange between libraries is complicated by such similar, but different cer-
tification levels. However, there is no agreement as to a standard set of levels at this time.

In addition, several commercial standards specify requirements for certification of software including the
ISO 9000 series, ISO/IEC 12119: 1994 [B35ind IEEE Std 1061-1992Even though these standards do

not have any notion of “levels,” each reuse library organization is likely to define certification policies that
are unique to its own particular situation and compliant with some subset of these standards. Particularly
with the Internet allowing broader user access to multiple reuse libraries, asset interchange should somehow
include information about what certification activities have been performed on an asset.

The requirement for the Asset Certification Framework is to allow each reuse library organization to define
asset certification policies particular to its needs, but to prescribe a standard way to organize and communi-
cate those policies. This will assist the potential asset reuser in the following ways:

— Provide a common basis for comparing the certification policies of different reuse libraries.
— Provide a common basis for understanding a reuse library’s certification policy.

— Provide a common basis for understanding what certification activities have been performed on a
specific asset.

— Define a standard interchange data model for exchanging certification policies.
— Define a standard interchange data model for exchanging certification information about an asset.

1.4 Relationship with other standards and projects

The Asset Certification Framework is designed to be a supplement to the Basic Interoperability Data Model
(BIDM) standard developed by the Reuse Library Interoperability Group (RIG) and published by IEEE as
IEEE Std 1420.1-1995. The BIDM defines the minimum set of information about assets that reuse libraries
should be able to exchange to support interoperability.

The Asset Certification Framework defines an annex of additional information that is used in addition to the
BIDM for describing reuse library certification policies.

This document follows the style of the BIDM by defining the classes, attributes, and relationships in a for-
mat compatible with EIA/IS-81, the CASE Data Interchange Format (CDIF) [B7].

The Asset Certification Framework is structured using certification quality factors that are based upon those
defined in ISO/IEC 9126: 1991 and of those software quality factors in IEEE Std 1061-1992.

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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1.5 Conformance

Use of this standard is a conforming usage if it adheres to the Asset Certification Framework data model pre-
sented in Clause 5. All other clauses of this standard are advisory in nature. The suggested terms defined for
Certification Quality Factors (4.2.2), Certification Method (4.2.4), and Element Type (4.2.5) are provided for
guidance and are not required for conformance.

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

IEEE Std 1420.1-1995, IEEE Standard for Information Technology—Software Reuse—Data Model for
Reuse Library Interoperability: Basic Interoperability Data Model (BIDM) (ANSI).

ISO/IEC 9126: 1991, Information technology—Software product evaluation—Quality characteristics and
guidelines for their usé.

IEEE Std 1061-1992, IEEE Standard for a Software Quality Metrics Methodology (ANSI).

3. Definitions

3.1 assetAn item of interest that is stored in a reuse library, such as design documentation, specifications,
source code, documentation, test suites, etc., or any other unit of information of potential value to a reuser.

3.2 Asset Certification Framework: A technique and associated data model used for organizing, selecting,
communicating, and guiding the process of certifying assets.

3.3 certificate: A statement that an asset has been assessed according to specified certification criteria.

3.4 certification artifact: The tangible results from a certification process (e.g., inspection checklists, met-
rics, problem reports).

3.5 certification criteria: A set of standards, rules, or properties to which an asset must conform in order to
be certified to a certain level. Certification criteria are defined by a certification policy. Certification criteria
may be specified as a set of certification properties that must be met.

3.6 certification levels: The step-wise organization of a certification policy by a reuse library into increas-
ingly more stringent certification processes and criteria.

3.7 certification method: A documented technique applied as part of a certification process (e.g., inspec-
tions, static analysis, testing, or formal verification).

3.8 certification policy: The statement of a reuse library’s standard process for asset certification, the levels
of certification, the properties and criteria for each level, and the methods employed.

SIEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box tag8hyPisca
NJ 08855-1331, USA.

4SO/IEC publications are available from the ISO Central Secretariat, Case Postale 56, 1 rue de Varembé, CH-1211, Gernéve 20, Swi
zerland/Suisse. ISO/IEC publications are also available in the United States from the Sales Department, American Nataisl Stand
Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036, USA.
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3.9 certification process:The process of assessing whether an asset conforms to predetermined certification
criteria appropriate for that class of asset.

3.10 certification property: A statement about some feature or characteristic of an asset that may be
assessed as being true or false during a certification process. Properties may relate to what an asset is, what
it does, or how it relates to its operating environment. An assessment of a certification quality factor is
accomplished by assessing the underlying certification properties.

3.11 certification quality factor: A high-level aspect of an asset (e.g., completeness, correctness, or reus-
ability) that is assessed during a certification process. A certification quality factor is a manifestation of one
or more certification properties.

3.12 elementsThe discrete pieces that make up an asset (e.g., documents, requirements specifications, test
cases, source code, installation information, and read-me files).

3.13 element typeA category or class of elements.

4. Asset Certification Framework

The Asset Certification Framework defines a standard representation for describing and comparing certifica-
tion policies and for reporting what certification activities have been accomplished on specific assets. This
clause describes the Asset Certification Framework. Clause 5 provides the associated data model for the
Asset Certification Framework as a compatible extension to the BIDM.

4.1 Overview of the asset certification process

Assets are composed of one or melementsrepresenting the individual pieces of the asset, often stored in
separate files. Elements may include source code, executables, test cases, and documentation. A specific ver-
sion of an asset is therefore composed of specific versions of each element. Changing one or more of an
asset’s elements results necessarily in a new asset version.

Certifying an asset involves performingertification proces®n its elements, as shown in Figure 1.

The certification process is specified in the reuse librasftfication policy which is organized according to
certification levelsthat prescribe increasingly more stringent certification methods. The certification policy
defines, for each level, the process for that level, the methods and tools to be employed, and the criteria to be met.

The result of the certification process is a setatification artifacts(e.g., inspection checklists, metrics,

and problem reports) that result from applying the methods and tools. These certification artifacts could
include the results from the standard classification for anomalies defined in IEEE Std 1044-1993 [B13] and
IEEE Std 1044.1-1995 [B14].

A certificate summarizes the results of the certification process. The certificate and associated certification
artifacts only apply to a specific version of an asset and its elements. New versions of that asset are treated
like new assets and must be recertified.

4.2 Framework definition

The Asset Certification Framework prescribes the specification of a reuse library’s certification policy. A
tabular view of this information is depicted in Figure 2.

Documents

4 Document Sharing Hub
Authorized licensed use limited to: Tsinghua University. Downloaded on February 24,2026 at 15:37:31 UTC from IEEE Xplore. Restrictions apply.

Full document details: IEEE 1420.1a-1996


http://www.avadocuments.com/doc/ieee-1420-1a-1996
http://www.avadocuments.com/doc/ieee-1420-1a-1996

IEEE
ASSET CERTIRICATION FRAMEWORK Std1420.1a-1996

Element
IsMadeOf

Executable

Asset Test Cases

User
Manual

Certification Policy

(" Levelt Y\ Llevel2 N/ level3 N

“““““““ Certification Process
. Certification
Certification criteria
process
definition
Certification ’
methods
|
|
|
Certificate o
Certification
Artifacts
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Figure 2—Tabular view of the Asset Certification Framework
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