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IEEE Standards documents are developed within the IEEE Societies and the Standards Coordinating Com-
mittees of the IEEE Standards Association (IEEE-SA) Standards Board. Members of the committees serve
voluntarily 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 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-SA 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 standard,
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 inquiries into
the legal validity or scope of those patents that are brought to its attention.

IEEE is the sole entity that may authorize the use of certification marks, trademarks, or other designations to
indicate compliance with the materials set forth herein.

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; (978) 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 1471-2000, I[EEE Recommended Practice for Architectural Description of
Software-Intensive Systems.)

It has long been recognized that “architecture” has a strong influence over the life cycle of a system. In the
past, hardware-related architectural aspects were dominant, whereas software-related architectural integrity,
when it existed, often was to be sacrificed first in the course of system development. Today, software-
intensive systems are pervasive. The cost of software development and the increasing complexity of software
systems have changed the relative balance. Software technology is maturing rapidly. The practice of system
development can benefit greatly from adherence to architectural precepts.

However, the concepts of architecture have not been consistently defined and applied within the life cycle of
software-intensive systems. Despite significant industrial and research activity in this area, there is no single,
accepted framework for codifying architectural thinking, thereby facilitating the common application and
evolution of available and emerging architectural practices.

The IEEE Architecture Planning Group (APG) was formed in August 1995 to address this need. The APG
was chartered by the IEEE Software Engineering Standards Committee (SESC) to set a direction for incor-
porating architectural thinking into IEEE standards. The result of the APG’s deliberations was to recommend
an IEEE activity with the following goals:

— To define useful terms, principles and guidelines for the consistent application of architectural pre-
cepts to systems throughout their life cycle

— To elaborate architectural precepts and their anticipated benefits for software products, systems, and
aggregated systems (i.e., “systems of systems”)

— To provide a framework for the colilection and consideration of architectural attributes and related
information for use in IEEE standards

— To provide a useful road map for the incorporation of architectural precepts in the generation, revi-
sion, and application of IEEE standards

In April 1996 SESC created the Architecture Working Group (AWG) to implement those recommendations.
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IEEE Recommended Practice for
Architectural Description of
Software-Intensive Systems

1. Overview

1.1 Scope

This recommended practice addresses the architectural description of software-intensive systems. A
software-intensive system is any system where software contributes essential influences to the design,
construction, deployment, and evolution of the system as a whole.

The scope of this recommended practice encompasses those products of system development that capture
architectural information. This includes architectural descriptions that are used for the following:

a)  Expression of the system and its evolution
b) Communication among the system stakeholders
c) Evaluation and comparison of architectures in a consistent manner
d) Planning, managing, and executing the activities of system development
e) Expression of the persistent characteristics and supporting principles of a system to guide acceptable
change
f)  Verification of a system implementation’s compliance with an architectural description
g2) Recording contributions to the body of knowledge of software-intensive systems architecture
1.2 Purpose

The purpose of this recommended practice is to facilitate the expression and communication of architectures
and thereby lay a foundation for quality and cost gains through standardization of elements and practices for
architectural description.

Despite significant efforts to improve engineering practices and technologies, software-intensive systems
continue to present formidable risks and difficulties in their design, construction, deployment, and evolution.
Recent attempts to address these difficulties have focused on the earliest period of design decision-making
and evaluation, increasingly referred to as the architectural level of system development. The phrases archi-
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tectural level and architecture are widely, if imprecisely, used. Their use reflects acceptance of an architec-
tural metaphor in the analysis and development of software-intensive systems. A key premise of this
metaphor is that important decisions may be made early in system development in a manner similar to the
early decision-making found in the development of civil architecture projects.

Many innovations are resulting from this attention to the architectural level, among them architectural
description languages and associated tools and environments; architectural frameworks, models, and
patterns; and techniques for architectural analysis, evaluation, and architecture-based reuse. While these
efforts differ considerably in important aspects, sufficient commonality exists to warrant the development of
a recommended practice to codify their common elements.

These innovations are occurring, and maturing, rapidly within many research and application communities,
and they reflect differing interests, influences, insights, and intentions. There is a general consensus on the
importance of the architectural level of systems development, and that that level consists of early decision-
making about overall design structure, goals, requirements, and development strategies. However, there has
not yet emerged any reliable consensus on a precise definition of a system’s architecture, i.e., how it should
be described, what uses such a description may serve, or where and when it should be defined. The bound-
aries and relationships between architectural trends and practices, and other practices; and between architec-
tural technology and other technology, are not yet widely recognized.

In such situations, progress often depends on mediating influences. Potential adopters of architectural
practices and technology need a frame of reference within which to address implementation and adoption
decisions. Technology developers need a frame of reference within which to communicate the motivating
concepts of their technology, and to accumulate and appreciate feedback from early adoption.

To these ends, this recommended practice is intended to reflect generally accepted trends in practices for
architectural description and to provide a technical framework for further evolution in this area.
Furthermore, it establishes a conceptual framework of concepts and terms of reference within which future
developments in system architectural technology can be deployed. This recommended practice codifies
those elements on which there is consensus; specifically the use of multiple views, reusable specifications
for models within views, and the relation of architecture to system context.

1.3 Intended users

The principal class of users for this recommended practice comprises stakeholders in system development
and evolution, including the following:

— Those that use, own, and acquire the system (users, operators, and acquirers, or clients)
— Those that develop, describe, and document architectures (architects)

— Those that develop, deliver, and maintain the system (architects, designers, programmers, maintain-
ers, testers, domain engineers, quality assurance staff, configuration management staff, suppliers,
and project managers or developers)

— Those who oversee and evaluate systems and their development (chief information officers, auditors,
and independent assessors)

A secondary class of users of this recommended practice comprises those involved in the enterprise-wide
infrastructure activities that span multiple system developments, including methodologists, process and pro-
cess-improvement engineers, researchers, producers of standards, tool builders, and trainers.
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1.4 Conformance to this recommended practice

An architectural description conforms to this recommended practice if that description meets the require-
ments listed in Clause 5.

2. References

This recommended practice shall be used in conjunction with the following publications. When the follow-
ing standards are superseded by an approved revision, the revision shall apply.

IEEE Std 610.12—1990, IEEE Standard Glossary of Software Engineering Terminology.1

IEEE/EIA Std 12207.0-1996, IEEE/EIA Standard —Industry Implementation of ISO/IEC 12207: 1995,
Information Technology — Software life cycle processes.

3. Definitions

For the purposes of this standard, the following terms and definitions apply. The IEEE Standard Dictionary
of Electrical and Electronics Terms [B2] ,2 IEEE Std 610.12—-1990, or IEEE/EIA Std 12207.0—1996 should
be referenced for terms not defined in this clause.

3.1 acquirer: An organization that procures a system, software product, or software service from a supplier.
(The acquirer could be a buyer, customer, owner, user, or purchaser.)

3.2 architect: The person, team, or organization responsible for systems architecture.

3.3 architecting: The activities of defining, documenting, maintaining, improving, and certifying proper
implementation of an architecture.

3.4 architectural description (AD): A collection of products to document an architecture.

3.5 architecture: The fundamental organization of a system embodied in its components, their relationships
to each other, and to the environment, and the principles guiding its design and evolution.

3.6 life cycle model: A framework containing the processes, activities, and tasks involved in the develop-
ment, operation, and maintenance of a software product, which spans the life of the system from the defini-
tion of its requirements to the termination of its use.

3.7 system: A collection of components organized to accomplish a specific function or set of functions.

3.8 system stakeholder: An individual, team, or organization (or classes thereof) with interests in, or con-
cerns relative to, a system.

3.9 view: A representation of a whole system from the perspective of a related set of concerns.

IEEE publications are available from the Institute of Electrical and Electronics Engineers, 445 Hoes Lane, P.O. Box 1331, Piscataway,
NJ 08855-1331, USA (http://standards.ieee.org/).

2The numbers in brackets correspond to those of the bibliography in Annex A.
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