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Abstract:

 

 The interdisciplinary tasks, which are required throughout a system’s life cycle to
transform customer needs, requirements, and constraints into a system solution, are defined. In
addition, the requirements for the systems engineering process and its application throughout the
product life cycle are specified. The focus of this standard is on engineering activities necessary to
guide product development while ensuring that the product is properly designed to make it
affordable to produce, own, operate, maintain, and eventually to dispose of, without undue risk to
health or the environment.
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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 develop-
ment 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 con-
tained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other dam-
age, 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 IS

 

.”

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 revi-
sion or reaffirmation. When a document is more than five years old and has not been reaffirmed, 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 the advice of a
competent professional in determining the exercise of reasonable care in any given circumstances.

 

I

 

nterpretations: 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. 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. Comments 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.

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.
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Introduction

 

History

 

IEEE Std 1220 was initially published in January 1995 as a trial-use standard. After the two-year trial-use
period, the document was revised and balloted in 1998 for full publication in 1999.

The International Organization for Standardization (ISO) and the International Electrotechnical Commission
(IEC) formed a joint body to collaborate in fields of mutual interest for worldwide standardization efforts.
ISO/IEC established a joint technical committee for international standards development, ISO/IEC JTC 1,
Information Technology. In parallel with IEEE Std 1220 developments, ISO/IEC JTC 1, Subcommittee 7
(SC7), Software and Systems Engineering, began generation of ISO/IEC 15288:2002 [B3].

 

a

 

 ISO/IEC
15288:2002 provides a framework based on a broad set of processes that an organization or project may
employ to perform or manage the stages of a system’s life cycle. ISO/IEC 15288:2002 supports the full life
cycle of systems—from conception through retirement—as well as the acquisition and supply of systems.

It is the intent of ISO/IEC 15288:2002 to establish standard life cycle process descriptions suitable for most
man-made systems. As such, the processes and terminology of the standard are defined at an appropriately
high level of abstraction. ISO/IEC 15288:2002 does not prescribe, nor provide, detailed system engineering
process definitions or methods and procedures to address detail process requirements derived from the
application of this standard. ISO/IEC TR 19760:2003 [B4], the companion guide for ISO/IEC 15288:2002,
lists several standards, including IEEE Std 1220-1998, that cover engineering disciplines at a lower-tier
level and are suitable for implementation with ISO/IEC 15288:2002.

This revision of IEEE Std 1220-1998 is a result of an ongoing harmonization of the standards of the IEEE
Computer Society’s Software and Systems Engineering Standards Committee (S2ESC) and the
corresponding international standards committee, ISO/IEC JTC1/SC7. This initial alignment of IEEE Std
1220-1998 with ISO/IEC 15288:2002 was developed in cooperation with ISO/IEC JTC1/SC7 and included
participation of the International Council on Systems Engineering (INCOSE). The next step towards
harmonization of these two standards would be the submission of IEEE Std 1220-2005 for a “fast-track”
ballot with ISO/IEC JTC1/SC7 followed by a coordinated revision.

The IEEE Computer Society has embraced the top-level framework provided by ISO/IEC 15288:2002 and
has adopted ISO/IEC 15288 as IEEE Std 15288

 

™

 

-2004. The IEEE Computer Society offered to align IEEE
Std 1220-1998 with ISO/IEC 15288:2002 to facilitate the joint use of the two standards to manage system
engineering efforts. The purpose of this revision of IEEE Std 1220-1998 is to identify key similarities and
differences in the two standards and demonstrate how they can be used together while minimizing the
impact of ISO/IEC 15288:2002 on current IEEE Std 1220-1998 users who may not employ ISO/IEC
15288:2002.

The key differences between this version of the standard, IEEE Std 1220-2005, and the 1998 version are as
follows:

a) Inclusion of explanations regarding key differences between IEEE Std 1220-1998 and ISO/IEC
15288:2002 in areas such as terminology and structure 

b) Minimal adjustments to some IEEE Std 1220-1998 terms and definitions for alignment with ISO/
IEC publication requirements

c) Clarification of the distinction between requirements and recommendations of the standard

 

a

 

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

 

This introduction is not part of IEEE Std 1220-2005, IEEE Standard for Application and Management of the Systems
Engineering Process.
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d) Update of the conformance clause for alignment with IEEE standards style and rules

Most of the IEEE Std 1220-1998 content remains the same in this version. Explanations to facilitate use of
IEEE Std 1220 with ISO/IEC 15288:2002 are contained in a new Annex C.

 

Purpose

 

This standard defines the requirements for an enterprise’s total technical effort related to development of
products (including computers and software) and processes that will provide life cycle support (sustain and
evolve) for the products. It prescribes an integrated technical approach to engineering a system and requires
the application and management of the systems engineering process throughout a product life cycle. The
systems engineering process is applied recursively to the development or incremental improvement of a
product to satisfy market requirements and to simultaneously provide related life cycle processes for product
development, manufacturing, test, distribution, operation, support, training, and disposal.

The concept of systems engineering embodied in this standard provides an approach for product
development in a system context. It is not meant to describe what an organizational entity called systems
engineering does or a job position for which a systems engineer is responsible. Rather, it encompasses what
all organizational entities and all enterprise and project personnel must accomplish to produce a quality,
competitive product that will be marketable, will provide an acceptable return on investment to the
enterprise, will achieve stakeholder satisfaction, and will meet public expectations.

The fundamental systems engineering objective is to provide high-quality products and services, with the
correct people and performance features, at an affordable price, and on time. This involves developing,
producing, testing, and supporting an integrated set of products (hardware, software, people, data, facilities,
and material) and processes (services and techniques) that is acceptable to stakeholders, satisfies enterprise
and external constraints, and considers and defines the processes for developing, producing, testing,
handling, operating, and supporting the products and life cycle processes. This objective is achieved by
simultaneous treatment of product and process content to focus project resources and design decisions for
the establishment of an effective system design. This involves an integrated handling of all elements of a
system, including those related to manufacturing, test, distribution, operations, support, training, and
disposal.

 

Notice to users

 

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/ieee/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 shall not be responsible for identifying
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patents or patent applications for which a license may be required to implement an IEEE standard or for
conducting inquiries into the legal validity or scope of those patents that are brought to its attention.
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IEEE Standard for Application and 
Management of the Systems 
Engineering Process

 

1. Overview

 

1.1 Scope

 

This standard defines the interdisciplinary tasks that are required throughout a system’s life cycle to
transform stakeholder needs, requirements, and constraints into a system solution. This standard is intended
to guide the development of systems for commercial, government, military, and space applications. The
information applies to a project within an enterprise that is responsible for developing a product design and
establishing the life cycle infrastructure needed to provide for life cycle sustainment.

This standard specifies the requirements for the systems engineering process (SEP) and its application
throughout the product life cycle. It does not attempt to define the implementation of each system life cycle
process, but addresses the issues associated with defining and establishing supportive life cycle processes
early and continuously throughout product development. In addition, the standard does not address the many
cultural or quality variables that should be considered for successful product development. The standard
focuses on the engineering activities necessary to guide product development while ensuring that the
product is properly designed to make it affordable to produce, own, operate, maintain, and eventually to
dispose of, without undue risk to health or the environment.

The requirements of this standard are applicable to new products as well as incremental enhancements to
existing products. It applies to one-of-a-kind products, such as a satellite, as well as products that are mass-
produced for the consumer marketplace. The requirements of this standard should be selectively applied for
each specific system-development project. The role of systems engineering within the enterprise
environment is described in Annex A.

The content of this standard describes an integrated approach to product development, which represents the
total technical effort for the following:

a) Understanding the environments and the related conditions in which the product may be utilized and
for which the product should be designed to accommodate

b) Defining product requirements in terms of functional and performance requirements, quality factors,
usability, producibility, supportability, safety, and environmental impacts

c) Defining the life cycle processes for manufacturing, test, distribution, support, training, and
disposal, which are necessary to provide life cycle support for products
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