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Introduction

This introduction is not part of IEEE Std 1220-2005, IEEE Standard for Application and Management of the Systems
Engineering Process.

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 Commi’ssio.:
(IEC) formed a joint body to collaborate in fields of mutual interest for worldwide standardization ~ffo.*s.
ISO/IEC established a joint technical committee for international standards development, ISO/IEC J1 7 1,
Information Technology. In parallel with IEEE Std 1220 developments, ISO/IEC JTC 1, Sut omu it‘ee 7
(SC7), Software and Systems Engineering, began generation of ISO/IEC 15288:2002 [B3].“ 'SO/IEC
15288:2002 provides a framework based on a broad set of processes that an organizatior. or project may
employ to perform or manage the stages of a system’s life cycle. ISO/IEC 15288:2002 suy < rts the full life
cycle of systems—from conception through retirement—as well as the acquisition 2nd s:oply of systems.

It is the intent of ISO/IEC 15288:2002 to establish standard life cycle process = escr otions suitable for most
man-made systems. As such, the processes and terminology of the standard are (=rined at an appropriately
high level of abstraction. ISO/IEC 15288:2002 does not prescribe, no. orvide, detailed system engineering
process definitions or methods and procedures to address detail »=occ s requirements derived from the
application of this standard. ISO/IEC TR 19760:2003 [B4], tke co nparon guide for ISO/IEC 15288:2002,
lists several standards, including IEEE Std 1220-1998, thw.* co er cugineering disciplines at a lower-tier
level and are suitable for implementation with ISO/IEC 15288:200.

This revision of IEEE Std 1220-1998 is a result of an ongu..ig harmonization of the standards of the IEEE
Computer Society’s Software and Systems Yngineering Standards Committee (S2ESC) and the
corresponding international standards committ: 2 1SO/1IC JTC1/SC7. This initial alignment of IEEE Std
1220-1998 with ISO/IEC 15288:2002 was durelopeu in cooperation with ISO/IEC JTC1/SC7 and included
participation of the International Council un Systems Engineering (INCOSE). The next step towards
harmonization of these two standards:wo. !d e the submission of IEEE Std 1220-2005 for a “fast-track”
ballot with ISO/IEC JTC1/SC7 follo vea "y a coordinated revision.

The IEEE Computer Society 1as embraced the top-level framework provided by ISO/IEC 15288:2002 and
has adopted ISO/IEC 152838 as '"FLE Std 15288™-2004. The IEEE Computer Society offered to align IEEE
Std 1220-1998 with ISO/IL < 15288:2002 to facilitate the joint use of the two standards to manage system
engineering efforts. " he ¢ wrpose 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 ISC/17C 15283:2002 on current IEEE Std 1220-1998 users who may not employ ISO/IEC
15288:2002.

The ke v differences between this version of the standard, IEEE Std 1220-2005, and the 1998 version are as
C()ll\, A

o> D clusion 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

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

#The numbers in brackets correspond to those of the bibliography in Annex D.
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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. 1he
systems engineering process is applied recursively to the development or incremental improvement ~f a
product to satisfy market requirements and to simultaneously provide related life cycle processes for p.aduct
development, manufacturing, test, distribution, operation, support, training, and disposal.

The concept of systems engineering embodied in this standard provides an approich for product
development in a system context. It is not meant to describe what an organizational e=tity called systems
engineering does or a job position for which a systems engineer is responsible. Rather, it encc mpasses what
all organizational entities and all enterprise and project personnel must accomplis™ to procace a quality,
competitive product that will be marketable, will provide an acceptablc retuir ou investment to the
enterprise, will achieve stakeholder satisfaction, and will meet public expectatic 2s.

The fundamental systems engineering objective is to provide high-qu<'i ;=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‘ha. 'wzce, software, people, data, facilities,
and material) and processes (services and techniques) that is . <ce, table to stakeholders, satisfies enterprise
and external constraints, and considers and defines ths procsses for developing, producing, testing,
handling, operating, and supporting the products and lii> cy le 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. Vhis involves an integrated handling of all elements of a
system, including those related to manufactu-i.g. 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/reac ne, ieee/updates/errata/index.html. Users are encouraged to check this URL for
errata periodicai'v.

Interpreta.’ons

Jurrent aterpretations can be accessed at the following URL: http://standards.ieee.org/reading/ieee/interp/
indev M _1

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 rcquit»d ti roughout a system’s life cycle to
transform stakeholder needs, requirements, and constraints 1. to a ~ystem solution. This standard is intended
to guide the development of systems for commercial, gerrern.2ent, military, and space applications. The
information applies to a project within an enterprise that ‘s res»onsible for developing a product design and
establishing the life cycle infrastructure needed to provide 1u: life cycle sustainment.

This standard specifies the requirements for (.2 svstenis engineering process (SEP) and its application
throughout the product life cycle. It does not «*tempt to define the implementation of each system life cycle
process, but addresses the issues associa ed with defining and establishing supportive life cycle processes
early and continuously throughout proctict =7 ’elopment. In addition, the standard does not address the many
cultural or quality variables that shculd e considered for successful product development. The standard
focuses on the engineering activii=s 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 (1sk .2 '.calth or the environment.

The requirements of his . tandard are applicable to new products as well as incremental enhancements to
existing products. It apy.‘ies to one-of-a-kind products, such as a satellite, as well as products that are mass-
produced for tae 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 ‘s described in Annex A.

The van ent of this standard describes an integrated approach to product development, which represents the
tot.! techical effort for the following:

<) 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

¢) 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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