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Abstract: This International Standard establishes a common process framework for describing the life
cycle of man-made systems. It defines a set of processes and associated terminology for the full life cycle,
including conception, development, production, utilization, support and retirement. This standard also
supports the definition, control, assessment, and improvement of these processes. These processes can
be applied concurrently, iteratively, and recursively to a system and its elements throughout the life cycle of
a system.
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International Standard ISO/IEC 15288:2008(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees established
by the respective organization to deal with particular fields of technical activity. ISO and IEC technical
committees collaborate in fields of mutual interest. Other international organizations, governmental and non-
governmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology,
ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main|task of the joint technical committee is to prepare International Standards. Draft InternatiorLaI
Standards| adopted by the joint technical committee are circulated to national bodies for voting. Publication ps
an Internajional Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patgnt
rights. IS and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 15288 was prepared by Joint Technical Committee ISO/IEC JTC 1, [hformation technology,
Subcommittee SC 7, Systems and software engineering.

This second edition cancels and replaces the first edition (ISO/IEC 15288:2002); which has been technicql
revised.

Yy

The IEEE| Computer Society collaborated with ISO/IEC JTC 1 in<the development of this International
Standard. [[EEE Std 15288-2004, Adoption of ISO/IEC 15288:2002, :Systems Engineering—System Life Cy¢le
Processed, was one of the base documents used in the development of this International Standard.

Changes in this revision of ISO/IEC 15288 were developed in conjunction with a corresponding revision|of
ISO/IEC 1R207. The purpose of these revisions is to better‘align the two International Standards to facilitate
their joint ise. This alignment takes the first step toward harmonization of the structures and contents of the
two International Standards, while supporting the requirements of the assessment community. This alignment
provides the foundation to facilitate evolution to @n’ integrated and fully harmonized treatment of life cygle
processes

This International Standard was developed ‘'with the following goals:

— provide a common terminology/between the revision of the ISO/IEC 15288 and ISO/IEC 12207;

— wherg applicable, provide_common process names and process structure between the revision of the
ISO/IEC 15288 and ISOAEC 12207,

— enablge user community to evolve towards fully harmonized standards, while maximizing backwdgrd
compatibility, and

— leverdge ten years of experience with the development and use of ISO/IEC 12207 and ISO/IEC 15288.

A subseqtrent revision is intended to achieve a fully harmonized view of the system and software life cy¢le
processes} “ldentified areas to consider in_the future include: common process purposes and outcomgs,
architecture of the standards, level of prescription of activities and tasks, life cycle treatments, treatment of
products and services, common verification and validation concepts, common configuration management
concepts, deferred recommendations, alignment with other applicable standards, and rationalization of
application guides.
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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
development 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 contained in its standards.

Use of an IEEE Standard is wholly voluntary. The IEEE disclaims liability for any personal injury, property or other
damage, 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. diJclaims
any express or implied warranty, including any implied warranty of merchantability or fitness for a specific\purppse, or
that the use of the material contained herein is free from patent infringement. IEEE Standards documents are sypplied
“AS1S.”

The existence of an IEEE Standard does not imply that there are no other ways to produce, t€st; measure, pufchase,
market, or provide other goods and services related to the scope of the IEEE Standard,.Furthermore, the viepvpoint
expressed at the time a standard is approved and issued is subject to change brought aboutithrough developments in the
state of the art and comments received from users of the standard. Every IEEE Standard.i$ subjected to review 1t least
every five years for revision or reaffirmation. When a document is more than five yéars‘old and has not been reaffirmed,
it is reasonable to conclude that its contents, although still of some value, do not whelly reflect the present state of fhe art.
Users are cautioned to check to determine that they have the latest edition of any IBEE Standard.

In publishing and making this document available, the IEEE is not suggesting or rendering professional or other s¢rvices
for, or on behalf of, any person or entity. Nor is the IEEE undertaking,to perform any duty owed by any other pefson or
entity to another. Any person utilizing this, and any other IEEE Statidards document, should rely upon the advi¢e of a
competent professional in determining the exercise of reasonable care in any given circumstances.

Interpretations: Occasionally questions may arise regardingthé’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 acfion to
prepare appropriate responses. Since IEEE Standards-tepresent a consensus of concerned interests, it is imporfant to
ensure that any interpretation has also received the‘cencurrence of a balance of interests. For this reason, IEEE gnd the
members of its societies and Standards Coordinating Committees are not able to provide an instant respopse to
interpretation requests except in those cases wliere the matter has previously received formal consideration. At lectures,
symposia, seminars, or educational coursesyan individual presenting information on IEEE standards shall make {t clear
that his or her views should be copsidered the personal views of that individual rather than the formal pgsition,
explanation, or interpretation of the IBEE.

Comments for revision of IEEE Standards are welcome from any interested party, regardless of membership afffliation
with IEEE. Suggestions for ehanges in documents should be in the form of a proposed change of text, togethqr 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 Instifute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Cenfer. To
1 1 > T " TCC; ewood
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.
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Introduction

The complexity of man-made systems has increased to an unprecedented level. This has led to new
opportunities, but also to increased challenges for the organizations that create and utilize systems. These
challenges exist throughout the life cycle of a system and at all levels of architectural detail. They arise from
several sources:

— There are inherent differences among the hardware, software and human elements from which systems
are constructed.

management and finance.

There is therefore a need for a common framework to improve communication and cooperation among re
parties that create, utilize and manage modern systems in order that they can work in an integrated, cohergnt
fashion.

This Interhational Standard provides a common process framework covering“the life cycle of man-made
systems. |This life cycle spans the conception of ideas through to the retirement of a system. It provides the
processeq for acquiring and supplying systems. In addition, this framewark provides for the assessment gnd
improvement of the life cycle processes.

This revised International Standard is an initial step in the SC7 harmonization strategy to achieve a fully
integrated| suite of system and software life cycle processes and“guidance for their application. This revision
aligns with the revision to ISO/IEC 12207 within the context.ofSystem life cycle processes and applies SC7
guidelineg for process definition to support consistency, to improve usability and to align structure, terms, and
corresponfding organizational and project processes.

The procgsses in this International Standard formCa comprehensive set from which an organization dan
construct pystem life cycle models appropriate to.its products and services. An organization, depending onlits
purpose, ¢an select and apply an appropriate subset to fulfil that purpose.

This Interpational Standard can be used in one or more of the following modes:

— By an organization — to help gstablish an environment of desired processes. These processes can pe
suppgrted by an infrastructure. of methods, procedures, techniques, tools and trained personnel. The
orgarfization may then employ this environment to perform and manage its projects and progress systems
through their life cycle stages. In this mode this International Standard is used to assess conformance] of
a decjared, established environment to its provisions.

— By a|project ==\to help select, structure and employ the elements of an established environment|to
provide products and services. In this mode this International Standard is used in the assessment|of
conformanceof the project to the declared and established environment.

— By an—acquirerand-asupptier—to hetpdevetopamagreemmernt ComncerTing processes and activities—Via
the agreement, the processes and activities in this International Standard are selected, negotiated,
agreed to and performed. In this mode this International Standard is used for guidance in developing the
agreement.

— By process assessors — to serve as a process reference model for use in the performance of process
assessments that may be used to support organizational process improvement.

This International Standard contains requirements in two clauses: Clause 6, that defines the requirements for
the system life cycle processes and Annex A that provides requirements for tailoring of this International
Standard. There are also several informative annexes contained in this International Standard:

© ISO/IEC 2008 — All rights reserved
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— Annex B provides information about use of the system life cycle processes as a process reference model
to support process assessment.

— Annex C provides a description of the process constructs used in this standard.

— Annex D provides an example of a process view for Specialty Engineering, intended to illustrate how a
project might assemble processes, activities and tasks of ISO/IEC 15288 to provide focused attention to
the achievement of product characteristics that have been selected as being of special interest.

— Annex E describes the alignment of the processes of ISO/IEC 15288 and ISO/IEC 12207.

— Annex F describes relationships to other IEEE standards.

NOQTE A future Technical Report (ISO/IEC TR 24748) will describe the relations between this InternationLl Standard
anfl ISO/IEC 12207:2008.

© ISO/IEC 2008 — All rights reserved
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IEEE Introduction

This introduction is not part of IEEE Std 15288™-2008, Systems and Software Engineering — Systems Life Cycle
Processes.

IEEE Std 12207™-2008 and IEEE Std 15288™-2008 are identical to ISO/IEC 12207:2008 and
ISO/IEC 15288:2008. Therefore, all references to ISO/IEC 12207 or ISO/IEC 15288 apply equally well to their
IEEE counterparts. Further details regarding relationships to IEEE standards can be found in Annex F.

This stancl!ard replaces IEEE Std 15288™-2004, Adoption of ISO/IEC 15288:2002, Systems Engineering—
System Life Cycle Processes. The original ISO/IEC 15288 was published in November 2002 and wasthe first
international standard to provide a comprehensive set of life cycle processes for systems.

This new fevision of ISO/IEC 15288 is the product of a coordinated effort by IEEE and ISO/JECJTC 1/SC|7.
The base|documents for the revision included the ISO/IEC standard and informative material from the 2004
IEEE adoption. Development of this revision was carefully coordinated with the parallel revision of ISO/IEC
12207:1995 to align structure, terms, and corresponding organizational and project processes.

This revisgd standard is a step in the SC7 harmonization strategy to achieve a fully-integrated suite of syst¢m
and software life cycle processes and guidance for their application. It is alsow@nsimportant step in the shared
strategy of ISO/IEC JTC 1/SC 7 and the IEEE to harmonize their respective collections of standards. The ngew
editions of ISO/IEC 12207 and ISO/IEC 15288, and their identical IEEE editions, will provide a single, sharned
baseline ¢f systems and software life cycle processes applicable to/both ISO/IEC and the IEEE standafds
collectiong.

Notice tp users

Errata

Errata, if|] any, for this and all other ‘standards can be accessed at the following URL: htti://
standardslieee.org/reading/ieee/updatesferrata/index.html. Users are encouraged to check this URL for errata
periodically.

Interpretations

Current infterpretations canybe accessed at the following URL: http://standards.ieee.org/reading/ieeelintefp/
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 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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Systems and software engineering — System life cycle
processes

1 Overview

1.1 Scope

THis International Standard establishes a common framework for describing the life cycle of systems created
byl humans. It defines a set of processes and associated terminology. These processes car’ be |applied at
any level in the hierarchy of a system’s structure. Selected sets of these processes can be&rapplied throughout
the life cycle for managing and performing the stages of a system's life cycle. This is~accomplished through
th¢ involvement of all interested parties, with the ultimate goal of achieving customer satisfaction.

This International Standard also provides processes that support the definition,~eontrol and improvement of
the life cycle processes used within an organization or a project. Organizations.and projects can useg these life
cyfle processes when acquiring and supplying systems.

This International Standard concerns those systems that are man-made and may be configured with one or
more of the following: hardware, software, data, humans, processes (e.g., processes for providing|service to
usgrs), procedures (e.g., operator instructions), facilities, materials;and naturally occurring entities.

When a system element is software, the software life cycle processes documented in ISO/IEC 12207:2008
may be used to implement that system element. The two standards are harmonized for concurrenf use on a
sirjgle project or in a single organization. When the system element is hardware, refer to other Infernational
Standards outside the scope of SC7.

1.2 Purpose

The purpose of this International Standard'is to provide a defined set of processes to facilitate cominunication
anmpong acquirers, suppliers and othef stakeholders in the life cycle of a system.

This International Standard applies to organizations in their roles as both acquirers and suppliers.| It can be
used by a single organizatien.in a self-imposed mode or in a multi-party situation. Parties can bg¢ from the
same organization or from different organizations and the situation can range from an informal agregment to a
fofmal contract.

THe processes in¢his’International Standard can be used as a basis for establishing business envfronments,

e.g., methods, procedures, techniques, tools and trained personnel. Annex A provides normative direction
regarding the taitoring of these system life cycle processes.

1.8 Field-of application

This—intermatiomat—Standard appiicb to—the—futttife L,yuis:: of bybtclllb, illuiudilly uunucptiun, u'melopment,
production, utilization, support and retirement of systems, and to the acquisition and supply of systems,
whether performed internally or externally to an organization. The life cycle processes of this International
Standard can be applied concurrently, iteratively and recursively to a system and its elements.

There is a wide variety of systems in terms of their purpose, domain of application, complexity, size, novelty,
adaptability, quantities, locations, life spans and evolution. This International Standard describes the
processes that comprise the life cycle of any man-made system. It therefore applies to one-of-a-kind systems,
mass-produced systems and customized, adaptable systems. It also applies to a complete stand-alone
system and to systems that are embedded and integrated into larger more complex and complete systems.
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This International Standard provides a process reference model characterized in terms of the process purpose
and the process outcomes that result from the successful execution of the activity tasks. This International
Standard can therefore be used as a reference model to support process assessment as specified in ISO/IEC
15504-2:2003. Annex B provides information regarding the use of the system life cycle processes as a
process reference model. Annex C describes the process constructs for use in the process reference model.

1.4 Limitations

This International Standard does not prescribe a specific system life cycle model, development methodology,
method, model or technique. This International Standard does not detail the life cycle processes in terms of
methods or procedures required to meet the requirements and outcomes of a process.

This Interhational Standard does not detail documentation in terms of name, format, explicit content(and
recording media.

This Interpational Standard is not intended to be in conflict with any organization’s policies, proeedures, gnd
standards|or with any national laws and regulations. Any such conflict should be resolved before using this
International Standard.

2 Conformance

2.1 Intended usage

The requifements in this International Standard are contained in Cladse/6 and Annex A. This International
Standard provides requirements for a number of processes suitable for usage during the life cycle of a systegm.
It is recoghized that particular projects or organizations may not fgeed to use all of the processes provided |by
this Interpational Standard. Therefore, implementation of this International Standard typically involJes
selecting |a set of processes suitable to the organization. or project. There are two ways that jan
implementation can be claimed to conform with the provisions of this International Standard. Any claim|of
conformarjce is cited in only one of the two forms below;

2.2 Full gonformance

A claim of full conformance declares the_set of processes for which conformance is claimed. Hull
conformarjce is achieved by demonstrating that all of the requirements of the declared set of processes hgve
been satigfied using the outcomes as evidence.

2.3 Tailored conformance

When thig International Standard is used as a basis for establishing a set of processes that do not qualify for
full conformance, the clauses of this International Standard are selected or modified in accordance with the
tailoring process preseribed in Annex A. The tailored text, for which tailored conformance is claimed,| is
declared. | Tailored‘conformance is achieved by demonstrating that requirements for the processes, as tailored,
have been satisfied"using the outcomes as evidence.

NOTE 1 When this International Standard is used to help develop an agreement between an acquirer and a supplfer,
clauses of IS INternational Standard can be selected for incorporation in the agreement with or without modiicaton.  In
this case, it is more appropriate for the acquirer and supplier to claim compliance with the agreement than conformance
with this International Standard.

NOTE 2  Any organization (for example, national, industrial association, company) imposing this International Standard,
as a condition of trade, should specify and make public the minimum set of required processes, activities, and tasks, which
constitute suppliers' conformance with this International Standard.

NOTE 3  Requirements of this International Standard are marked by the use of the verb "shall". Recommendations are
marked by the use of the verb "should". Permissions are marked by the use of the verb "may".
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3 Normative references
The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 12207:2008, Systems and software engineering — Software life cycle processes

4 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

acquirer
stgkeholder that acquires or procures a product or service from a supplier

NQTE Other terms commonly used for an acquirer are buyer, customer, owner, or purchaser,
4.2
agquisition

process of obtaining a system product or service

NOTE Adapted from ISO/IEC 12207:2008.

er, and to

ectively to

basis for further development and that can be changed only through formal change control procedures
4.8

customer

organization or person that receives a product or service

NOTE 1 A customer can be internal or external to the organization.

NOTE 2  Adapted from ISO 9000:2005.

NOTE 3  Other terms commonly used for customer are acquirer, buyer, or purchaser.
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4.9

enabling system

system that supports a system-of-interest during its life cycle stages but does not necessarily contribute
directly to its function during operation

NOTE 1 For example, when a system-of-interest enters the production stage, a production-enabling system is required.

NOTE 2 Each enabling system has a life cycle of its own. This International Standard is applicable to each enabling
system when, in its own right, it is treated as a system-of-interest.

410
facility
physical njeans or equipment for facilitating the performance of an action, e.g., buildings, instruments, tools

4.1

life cycle
evolution |of a system, product, service, project or other human-made entity from congeption through
retirement

412
life cycle model
framework of processes and activities concerned with the life cycle that may be,organized into stages, which
also acts @s a common reference for communication and understanding

413
operator
entity that|performs the operations of a system

NOTE 1 [The role of operator and the role of user may be vested, simultaneously or sequentially, in the same individpal
or organization.

NOTE 2 [An individual operator combined with knowledge,.skills and procedures may be considered as an elemen{ of
the system

NOTE 3 [In the context of this specific definition, theterm entity means an individual or an organization.

414
organizatjon
person orja group of people and facilities:with an arrangement of responsibilities, authorities and relationships

NOTE 1 |Adapted from ISO 9000:2005.

NOTE 2 | A body of persons organized for some specific purpose, such as a club, union, corporation, or society, is|an
organizatiof.

NOTE 3 [An identified part of an organization (even as small as a single individual) or an identified group| of
organizatiops can bée.regarded as an organization if it has responsibilities, authorities and relationships.

4.15

party
organization entering into an agreement

NOTE In this International Standard, the agreeing parties are called the acquirer and the supplier.

4.16
process
set of interrelated or interacting activities which transforms inputs into outputs

[1SO 9000:2005]
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417

process purpose
high level objective of performing the process and the likely outcomes of effective implementation of the
process

NOTE The implementation of the process should provide tangible benefits to the stakeholders.

[ISO/IEC 12207:2008]

4.18
process outcome

ob

Nd

N(
co

4.

pr
co

4.]
qu
pri

[
4.1
qu
pa
[

4.]
re

qQ

J

qQ

I

servable result of the successful achievement of the process purpose

O/IEC 12207:2008]

19

pduct

sult of a process

0 9000:2005]

0

pject

deavour with defined start and finish criteria undertaken to create a. product or service in accorg

ecified resources and requirements
TE 1 Adapted from ISO 9000:2005.

TE 2 A project may be viewed as a unique process comprising co-ordinated and controlled activities g
mposed of activities from the Project Processes and Technical Processes defined in this International Standg

A
pject portfolio
lection of projects that addresses the strategic objectives of the organization

p2
alification
pcess of demonstrating whether anentity is capable of fulfilling specified requirements

O/IEC 12207:2008]
3

ality assurance

It of quality management focused on providing confidence that quality requirements will be fulfilled

0 9000:2005]

4
huest for tender

ance with

nd may be
rd.

pr

pposal

document used by the acquirer as the means to announce its intention to potential bidders to acquire a
specified system product or service

4.25
resource
asset that is utilized or consumed during the execution of a process

NOTE 1

util

ities such as power, water, fuel and communication infrastructures.

NOTE 2 Resources may be reusable, renewable or consumable.
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4.26

retirement

withdrawal of active support by the operation and maintenance organization, partial or total replacement by a
new system, or installation of an upgraded system

[ISO/IEC 12207:2008]

4.27

security

all aspects related to defining, achieving, and maintaining confidentiality, integrity, availability, non-repudiation,
accountability, authenticity, and reliability of a system

NOTE Adapted from ISO/IEC 13335-1: 2004.

4.28
stage
period within the life cycle of an entity that relates to the state of its description or realization

NOTE 1 As used in this International Standard, stages relate to major progress and achievement milestones of the
entity through its life cycle.

NOTE 2 |Stages may be overlapping.

4.29
stakeholder
individual [or organization having a right, share, claim, or interest-in_ja system or in its possession |of
characteristics that meet their needs and expectations

4.30

supplier
organizatipn or an individual that enters into an agreement with the acquirer for the supply of a product|or
service

NOTE 1 Other terms commonly used for supplier are eontractor, producer, seller or vendor.
NOTE 2 | The acquirer and the supplier may be.part of the same organization.

4.31
system
combination of interacting elements organized to achieve one or more stated purposes
NOTE 1 A system may be considered as a product or as the services it provides.

NOTE 2 |In practice, theinterpretation of its meaning is frequently clarified by the use of an associative noun, elg.

aircraft sysfem. Alternatively, the word “system” may be substituted simply by a context-dependent synonym, e.g., aircraft,
though this|may then obscure a system principles perspective.

4.32

system element

member i

NOTE A system element is a discrete part of a system that can be implemented to fulfil specified requirements. A

system element can be hardware, software, data, humans, processes (e.g., processes for providing service to users),
procedures (e.g., operator instructions), facilities, materials, and naturally occurring entities (e.g., water, organisms,
minerals), or any combination.

4.33
system-of-interest
system whose life cycle is under consideration in the context of this International Standard
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4.34
task
requirement, recommendation, or permissible action, intended to contribute to the achievement of one or more
outcomes of a process

4.35

trade-off

decision-making actions that select from various requirements and alternative solutions on the basis of net
benefit to the stakeholders

4.36
user

NQTE e individual

copfirmation, through the provision of objective evidence, that the requirements for a'specific intended use or

NQTE omplish its
intended use, goals and objectives (i.e., meet stakeholder requirements) in the intended operational environment.

4.38

\'/

copfirmation, through the provision of objective evidencethat specified requirements have been fulfilled
[190 9000:2005]
NOQTE Verification is a set of activities that compares a system or system element against the required chafacteristics.

Thjs may include, but is not limited to, specified requirements, design description and the system itself.

5| Key concepts and application of this International Standard
5.1 System concepts

5.1.1 Introduction

This clause is included to highlight and to help explain essential concepts on which this International Standard
is [based. Further elaboration of these concepts can be found in ISO/IEC TR 19760, A Guigle for the
application 0fYSO/IEC 15288 System life cycle processes.

NOTE A future Technical Report (ISO/IEC TR 24748, Guide for life cycle management) will also proyide further
gdboration.

o

5.1.2 Systems

The systems considered in this International Standard are man-made, created and utilized to provide products
and/or services in defined environments for the benefit of users and other stakeholders. These systems may
be configured with one or more of the following system elements: hardware, software, data, humans,
processes (e.g., processes for providing service to users), procedures (e.g., operator instructions), facilities,
materials and naturally occurring entities. In practice, they are thought of as products or services.

The perception and definition of a particular system, its architecture and its system elements depend on an
observer’s interests and responsibilities. One person's system-of-interest can be viewed as a system element in
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another person's system-of-interest.

environment of operation for another person's system-of-interest.

The followi

ing are key points regarding the characteristics of the systems-of-interest:

a) defined boundaries encapsulate meaningful needs and practical solutions;

b) there is hierarchical or other relationship between system elements;

c) an entity at any level in the system-of-interest can be viewed as a system;

d) asys
e) chara

f)  huma
a syst|

m-comprises an intearated. defined set of subordinate system elements:
Lo J 7 J L)

Furthermore, a system-of-interest can be viewed as being part of the

Cteristic properties at a system’s boundary arise from the interactions among system elements;

s can be viewed as both users external to a system and as system elements (i.e., operators) wit
em;

=

n

g) a system can be viewed in isolation as an entity, i.e., a product, or as a collection of functions capable| of

intera
Whatever
are gener
principles

In this Inte

Cting with its surrounding environment, i.e., a set of services.

the boundaries chosen to define the system, the concepts and modelsdn,this International Stand
¢ and permit a practitioner to correlate or adapt individual instances of life cycles to its syst

rd
m

rnational Standard humans are considered as users and as elements of a system. In the first cgse

the human user is a beneficiary of the operation of the system. In the second case the human is an operafor

carrying o
an elemer

Additional
their appli
ISO/IEC 1

NOTE
elaboration

t of a system.

5288 System life cycle processes.

A future Technical Report (ISO/IEC TR (24748, Guide for life cycle management) will also provide furt

5.1.3 Sysstem Structure

The syste
1) that is

respective
be delega

composed of a set ©f interacting system elements, each of which can be implemented to fulfil

ed to another party through an agreement.

System 7 Asystem

Lt specified system functions. An individual can be, simultaneously or sequentially, both a user and

detail and examples regarding the system-of-interest, system, and system element concepts and
cation throughout the life cycle can be foundin’ ISO/IEC TR 19760, A Guide for the application| of

her

m life cycle processes inithis International Standard are described in relation to a system (see Figdre

its

specified requirements. Responsibility for the implementation of any system element may therefgre

-~ .
is composed of

«— . .
‘ a set of interacting

System System System —

system elements
element element element 4

Figure 1 — System and system element relationship
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The relationship between the system and its complete set of system elements can typically be represented in

a two-level hierarchy for the simplest of systems-of-interest. For more complex systems-of-interest, a

prospective system element may itself need to be considered as a system (that in turn is comprised of system

elements) before a complete set of system elements can be defined with confidence (see Figure 2). In this

manner, the appropriate system life cycle processes are applied recursively to a system-of-interest to resolve

its structure to the point where understandable and manageable system elements can be implemented (made,

bought, or reused) from another party. The system of interest may include any type of system or combination
of systems. No specific hierarchical or horizontal representation is implied.

System-of-

Interest

LI System [System Sésr;(:n;t Ly =

I I
[ [ |

| |
[ System Lﬁéﬁm [ System I_:m Lﬁém System
| | |

s

Syst

[omen | Gl T [svoem KR (G550
| | |

System System System S System
element element element eleme element

Figure 2 — System-of-interest structure

5.1.4 Enabling systems

Throughout the life cycle-of a system-of-interest, essential services are required from systems that are not
directly a part of the-operational environment, e.g., mass-production system, training system, mgintenance
sygtem. Each ofdhese systems enables a part, e.g., a stage of the life cycle of the system-of-intgrest to be
cohducted. Termed "enabling systems", they facilitate progression of the system-of-interest throlfigh its life
cyfle.

The relationship between the services delivered to the operational environment by the system-of-interest and

interrelationships between the system-of-interest and the enabling systems can be bi-directional or a one-way
relationship. In addition to interacting with enabling systems, the system-of-interest may also interact with
other systems in the operating environment, shown as Systems A, B, and C. Requirements for interfaces with
enabling systems and other systems in the operational environment may need to be included in the
requirements for the system-of-interest.
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System A in
Operational <
Environment

Interaction with
systems comprising the
operational environment

System B in
Operational
Environment

System C in
Operational
Environment

/ Enab"ng SyStem A

System \o I /E
l Ll
of Interest

nabling System B

i Intergctlon Enabling System C
with enabling systems

Figure 3 — System-of-interest, its operational environment and enabling systems

During a [stage in the system life cycle, the relevant enabling systems and the system-of-interest are
considerefl together. Since they are interdependent, they can also. _be viewed as a system. Projg¢ct
responsibllity for a stage in the life cycle of the system-of-interest thus. extends to responsibility for acquiring
services ffom the relevant enabling system. When a suitable enabling system does not already exist, the
project that is responsible for the system-of-interest can also bedirectly responsible for creating and using the
enabling gystem. Creating the enabling systems can be viéwed as a separate project and subsequertly
another system-of-interest.

Additionall|detail regarding enabling systems can be found in ISO/IEC TR 19760, A Guide for the applicatior] of
ISO/IEC 15288 System life cycle processes.

NOTE A future Technical Report (ISO/IEC AR 24748, Guide for life cycle management) will also provide further
elaboration

5.2 Life gycle concepts

5.2.1 System life cycle model

Every sysiem has a life cycle. A life cycle can be described using an abstract functional model that represents
the conceptualization of@mneed for the system, its realization, utilization, evolution and disposal.

A system|progresses through its life cycle as the result of actions, performed and managed by people|in
organizatipns,cusing processes for execution of these actions. The detail in the life cycle model is expressed in
terms of tihese processes, their outcomes, relationships and sequence. This International Standard defineg a
set of pro ermedH i ystermstife-ey

5.2.2 System life cycle stages

Life cycles vary according to the nature, purpose, use and prevailing circumstances of the system. Each
stage has a distinct purpose and contribution to the whole life cycle and is considered when planning and
executing the system life cycle.

The stages represent the major life cycle periods associated with a system and they relate to the state of the
system description or the system itself. The stages describe the major progress and achievement milestones of
the system through its life cycle. They give rise to the primary decision gates of the life cycle. These decision
gates are used by organizations to understand and manage the inherent uncertainties and risks associated with
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costs, schedule and functionality when creating or utilizing a system. The stages thus provide organizations with

a framework within which organization management has high-level visibility and control of project and technical
processes.

Organizations employ stages differently to satisfy contrasting business and risk mitigation strategies. Using
stages concurrently and in different orders can lead to life cycle forms with distinctly different characteristics.

Additional detail regarding life cycle concepts and stages can be found in ISO/IEC TR 19760, A Guide for the
application of ISO/IEC 15288 System life cycle processes.

NOTE A future Technical Report (ISO/IEC TR 24748, Guide for life cycle management) will also provide further
elaboration.

5.|3 Process concepts

5.3.1 Description of processes

Egch process of this standard is described in terms of the following attributes:
—{ The title conveys the scope of the process as a whole;

—{ The purpose describes the goals of performing the process;

—{ The outcomes express the observable results expected from the successful performance of the|process;
—{ The activities are sets of cohesive tasks of a process;

—] The tasks are requirements, recommendations, ‘or.” permissible actions intended to sypport the
achievement of the outcomes.

Additional detail regarding this form of description.can be found in ISO/IEC TR 24774, Guidelines fpr process
definition.

5.3.2 Processes in this standard

5.3.21 Introduction

THis International Standard groups the activities that may be performed during the life cycle of a system into
folir process groups. Each of the life cycle processes within those groups is described in terms of ifs purpose
and desired outcomes and list activities and tasks which need to be performed to achieve those putcomes.
The four process groups and the processes included in each group are depicted in Figure 4. The processes
described in this International Standard are not intended to preclude or discourage the use of|additional
processes that erganizations find useful. A description of each process group is provided in the| four sub-
clguses that fallow.

Tq aid thezconcurrent use of ISO/IEC 15288 and ISO/IEC 12207, corresponding processes of Clayse 6 have
the¢ same subclause number (at the 6.x.x level).
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System Life Cycle Processes

Agreement
Processes

Project
Processes

Technical
Processes

Acquisition Process
(Clause 6.1.1)

Project Planning Process
(Clause 6.3.1)

Stakeholder
Requirements Definition
Process (Clause 6.4.1)

Supply Process

Project Assessment and
Control Process

Requirements Analysis
Process

(Clause 6.1.2)

(Clause 6.3.2)

(Clause 6.4.2)

Decision Management
Process
(Clause 6.3.3)

Architectural Design
Process
(Clause 6.4.3)

Organizational
Project-Enabling
Processes

Risk Management
Process (Clause 6.3.4)

Implementation Process
(Clause 6.4:4)

Life Cycle Model
Management Process
(Clause 6.2.1)

Configuration
Management Process
(Clause 6.3.5)

Integration Process
(Clause 6.4.5)

Infrastructure
Management Process
(Clause 6.2.2)

Information Management
Process
(Clause 6.3.6)

Verification Process
(Clause 6.4.6)

Project Portfolio
Management Process
(Clause 6.2.3)

Measurement Procéss
(Clause 6.3.7)

Transition Process
(Clause 6.4.7)

Human Resource
Management Process
(Clause 6.2.4)

Quality Management
Process
(Clause 6.2.5)

Validation Process
(Clause 6.4.8)

Operation Process
(Clause 6.4.9)

Maintenance Process
(Clause 6.4.10)

Disposal Process
(Clause 6.4.11)

Figure 4 — The system life cycle processes

5.3.2.2 Agreement Processes
Organizations are producers and users of systems. One organization (acting as an acquirer) can task another
(acting as a supplier) for products or services. This is achieved using agreements.

Generally, organizations act simultaneously or successively as both acquirers and suppliers of systems. The
Agreement Processes can be used with less formality when the acquirer and the supplier are in the same
organization. Similarly, they can be used within the organization to agree on the respective responsibilities of
organization, project and technical functions. Figure 4 lists the processes contained in this process group.
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5.3.2.3 Organizational Project-Enabling Processes

The Organizational Project-Enabling Processes are concerned with ensuring that the resources needed to
enable the project to meet the needs and expectations of the organization’s interested parties are met. The
Organizational Project-Enabling Processes are typically concerned at a strategic level with the management
and improvement of the organization’s business or undertaking, with the provision and deployment of
resources and assets, and with its management of risks in competitive or uncertain situations.

The Organizational Project-Enabling Processes establish the environment in which projects are conducted.
The organization establishes the processes and life cycle models to be used by projects; establishes, redirects,
or cancels projects; provides resources required, including human and financial; and sets and monitors the
quality measures for systems and other deliverables that are developed by projects for internal and external
custamers

The Organizational Project-Enabling Processes create a strong business image for many organizations and
imply commercial and profit-making motives. Nevertheless, the Organizational Project-Erabling Processes
ar¢ equally relevant to non-profit organizations, since they are also accountable to(stakeholders, are
responsible for resources and encounter risk in their undertakings. This International Standard can bg applied to
-profit organizations as well as to profit-making organizations. Figure 4 lists the’processes cdntained in
this process group.

.2.4  Project Processes

The Project Processes are concerned with managing the resources<and assets allocated by organization
management and with applying them to fulfil the agreements into which’the organization or organizafions enter.
They relate to the management of projects, in particular tosplanning in terms of cost, timesgales and
ievements, to the checking of actions to ensure that they ecomply with plans and performance ciiteria, and
to the identification and selection of corrective actions that recever shortfalls in progress and achievgment.

ically several projects will co-exist in any one organization. The Project Processes can be employed at a

.2.5 Technical Processes

THe Technical Processes are concerned with technical actions throughout the life cycle. They trapsform the
ds of stakeholders first into a product and then, by applying that product, provide a sustainable service,
when and where needed in order to\achieve customer satisfaction. The Technical Processes are|applied in
orgler to create and use a systemy whether it is in the form of a model or is a finished product, and they apply
atjany level in a hierarchy of system structure. Figure 4 lists the processes contained in this process group.

.3.3 Process application

THe life cycle processes defined in this International Standard can be used by any organization when
acfyuiring, usingycreating, or supplying a system. They can be applied at any level in a system’s hiefarchy and
at pny stage inthe life cycle.

The life.Cycle processes are based on principles of modularity (maximal cohesiveness of the fungtions of a
process and minimal coupling among processes) and ownership (a process is associated with a responsibility).
THe“functions these processes perform are defined in terms of specific purposes, outcomes and |the set of
activities and tasks that constitute the process.

Each life cycle process in Figure 4 can be invoked, as required, at any time throughout the life cycle. The
order that the processes are presented in this standard does not imply any prescriptive order in their use.
However, sequential relationships are introduced by the definition of a life cycle model. The detailed purpose
and timing of use of these processes throughout the life cycle are influenced by multiple factors, including
social, trading, organizational and technical considerations, each of which can vary during the life of a system.
An individual system life cycle is thus a complex system of processes that will normally possess concurrent,
iterative, recursive and time dependent characteristics.
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Concurrent use of processes can exist within a project (e.g., when design actions and preparatory actions for
building a system are performed at the same time), and between projects (e.g., when system elements are
designed at the same time under different project responsibility).

When the application of the same process or set of processes is repeated on the same system, the application
is referred to as iterative. The iterative use of processes is important for the progressive refinement of process
outputs, e.g., the interaction between successive verification actions and integration actions can incrementally
build confidence in the conformance of the product. Iteration is not only appropriate but also expected. New
information is created by the application of a process or set of processes. Typically this information takes the
form of questions with respect to requirements, analyzed risks or opportunities. Such questions should be
resolved before completing the activities of a process or set of processes.

The recurgive use of processes, i.e., the repeated application of the same process or set of processes applied
to succespive levels of system elements in a system’s structure, is a key aspect of the applicatiop..of this
International Standard. The outputs of processes at any level, whether information, artefacts or sefvices, are
inputs to the same processes used at the level below (e.g., during top down design) or level ‘@bove (efg.,
during sygtem realization). The outcomes from one application are used as inputs to the next lower (or highgr)
system in the system structure to arrive at a more detailed or mature set of outcomes. Such,afapproach adds
value to sliccessive systems in the system structure.

The charljging nature of the influences on the system (e.g., operational environment changes, ngw
opportunifjes for system element implementation, modified structure and responsibilities in organizations)
requires gontinual review of the selection and timing of process use. Process.use in the life cycle is tHus
dynamic, fesponding to the many external influences on the system. The lifeycycle approach also allows for
incorporating the changes in the next stage. The life cycle stages _assist the planning, execution and
managemgent of life cycle processes in the face of this complexity in life.cycles by providing comprehensible
and recognizable high-level purpose and structure. The set of processes within a life cycle stage are applied
with the common goal of satisfying the exit criteria for that stage andfor the entry criteria of the formal progrgss
reviews w(thin that stage.

The discugsion in this section on iterative and recursive use\of the system life cycle processes is not mean{to
imply any [specific hierarchical or horizontal system structure. Additional guidance for system life cycle procgss
application is provided in ISO/IEC TR 19760, A Guide for the application of ISO/IEC 15288 System life cygle
processey.

NOTE A future Technical Report (ISO/IEC [TR."24748, Guide for life cycle management) will also provide further
elaboration

5.3.4 Prpcess tailoring

Annex A,|which is normatives defines the basic activities needed to perform tailoring of this Internatiopal
Standard.| It should be notedthat tailoring may diminish the perceived value of a claim of conformance to this
standard. [This is becausgit-is difficult for other organizations to understand the extent to which tailoring nmay
have deldted desirabl€ provisions. An organization asserting a single-party claim of conformance to this
standard fnay find it-advantageous to claim full conformance to a smaller list of processes rather than tailored
conformarjce to a larger list of processes.

6 Systemtife Gyele Processes
6.1 Agreement Processes

This subclause specifies the requirements for the establishment of agreements with organizational entities
external and internal to the organization.

The Agreement Processes consist of the following:
a) Acquisition Process — used by organizations for acquiring products or services;

b) Supply Process — used by organizations for supplying products or services.

© ISO/IEC 2008 — All rights reserved
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These processes define the activities necessary to establish an agreement between two organizations. If the
Acquisition Process is invoked, it provides the means for conducting business with a supplier: of products that
are supplied for use as an operational system, of services in support of operational activities, or of elements of
a system being developed by a project. If the Supply Process is invoked, it provides the means for conducting
a project in which the result is a product or service that is delivered to the acquirer.

6.1.1 Acquisition Process

6.1.1.1  Purpose

The purpose of the Acquisition Process is to obtain a product or service in accordance with the acquirer's
requirements.

6.

Ag

Th
po

N(

a)

.1.1.3  Activities and tasks

1.2 Outcomes

a result of the successful implementation of the Acquisition Process:
A strategy for the acquisition is established.

One or more suppliers are selected.

Communication with the supplier is maintained.

An agreement to acquire a product or service according to defined acceptance criteria is establighed.
A product or service complying with the agreement is accepted.

Payment or other consideration is rendered.

e acquirer shall implement the following activities and tasks in accordance with applicable organizational

icies and procedures with respect to the Acquisition Process.

TE The activities and tasks in this precess can apply to one or more suppliers.
Prepare for the acquisition._This activity consists of the following tasks:
1) Establish a strategy for how the acquisition will be conducted.

NOTE This strategy-includes reference to the life cycle model, a schedule of milestones and selection driteria if the
supplier is external to'the acquiring organization.

2) Prepare-arequest for the supply of a product or service that includes the definition of requiements.

NOTE Provide a definition of requirements to one or more suppliers. If a supplier is external to organigation, then
the request can include the business practices with which a supplier is expected to comply and the| criteria for
s€electing a supplier.

b)

Advertise the acquisition and select the supplier. This activity consists of the following tasks:
1) Communicate the request for the supply of a product or service to identified suppliers.

NOTE This may include supply chain management partnering which exchanges information with related suppliers
and acquirers to achieve a harmonized or collective approach to common technical and commercial issues.

2) Select one or more suppliers.

NOTE To obtain competitive solicitations, proposals to supply are evaluated and compared against the selection
criteria. Where proposals include offerings that are not covered by the criteria, then the proposals are compared with
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d)

6.1.2 Supply Process

6.1.2.1 Purpose

each other to determine their order of suitability and thus supplier preference. The justification for rating each
proposal is declared and suppliers may be informed why they were or were not selected.

Initiate an agreement. This activity consists of the following tasks:
1) Negotiate an agreement with the supplier.

NOTE  This agreement may range in formality from a written contract to a verbal understanding. Appropriate to
the level of formality, the agreement establishes requirements, development and delivery milestones, verification,
validation and acceptance conditions, exception-handling procedures, change control procedures and payment
schedules, so that both parties of the agreement understand the basis for executing the agreement. Rights and
restrictions associated with technical data and intellectual property are noted in the agreement. The negotiation is
complgtewhermtheacquireracceptstheterms of amagreement offered by thesupptier:

2) (Commence the agreement with the supplier.
Monitlor the agreement. This activity consists of the following tasks:
1) Assess the execution of the agreement.

NOTH  This includes confirmation that all parties are meeting their responsibilities accérding to the agreemgnt.
Projeqted cost, performance and schedule risks are monitored, and the impact of gnhdesirable outcomes on the
organigzation is evaluated regularly. Variations to the terms of the agreement are negotiated as necessary.

2) Rrovide data needed by the supplier and resolve issues in a timely manner.
Accept the product or service. This activity consists of the following'tasks:
1) Confirm that the delivered product or service complies with-the agreement.

NOTH  Exceptions that arise during the conduct of the agreement or with the delivered product or service fre
resolved according to the procedures established in the agreement.

2) Nake payment or provide other agreed caonsideration to the supplier for the product or service
rendered that is required for closure of the agreement.

The purpgse of the Supply ProCess is to provide an acquirer with a product or service that meets agreed

requirements.

6.1.2.2 |Outcomes

As a result of the sticcessful implementation of the Supply Process:

a)
b)
c)
d)

e)

f)

16

An acquirer for a product or service is identified.

A response to the acquirer's request is made.
An agreement to supply a product or service according to defined acceptance criteria is established.
Communication with the acquirer is maintained.

A product or service conforming to the agreement is supplied according to agreed delivery procedures
and conditions.

Responsibility for the acquired product or service, as directed by the agreement, is transferred.
Payment or other agreed consideration is received.
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6.1.2.3  Activities and tasks

The supplier shall implement the following activities and tasks in accordance with applicable organizational
policies and procedures with respect to the Supply Process.

a)

b)

c)

d)

f)

Identify opportunities. This activity consists of the following task:

1) Determine the existence and identity of an acquirer who has, or who represents an organization or
organizations having, a need for a product or service.

NOTE For a product or service developed for consumers, an agent, e.g., a marketing function within the supplier
organization, may represent the acquirer.

Respond to a tender. This activity consists of the following tasks:
1) Evaluate a request for the supply of a product or service to determine feasibility and how to]respond.
2) Prepare a response that satisfies the solicitation.

Initiate an agreement. This activity consists of the following tasks:
1) Negotiate an agreement with the acquirer.

NOTE This agreement may range in formality from a written contract to."a verbal understanding. Negotiate the
differences, where applicable, between the acquisition request or tasking)statement and the capability expressed in
the response. The Supplier confirms that the requirements, delivery milestones and acceptance corditions are
achievable, that exception handling and change control procedures.and payment schedules are acceptabje, and that
they establish a basis for executing the agreement without unnecessary risks. In the agreement or prpject plans,
the supplier should define or select a life cycle model appropriate to the scope, magnitude, and complexity of
the project. Ideally, this is performed by using an organizationally-defined life cycle model.

2) Commence the agreement with acquirer.
Execute the agreement. This activity consists of the following tasks:

1) Execute the agreement according-to the Supplier’s established project plans and in accordance with
the agreement.

NOTE 1 A supplier may adoptsor agree to use, acquirer processes.
NOTE 2 Communication’with'the acquirer is maintained throughout the execution of the agreement.
2) Assess the execution of the agreement.

NOTE Projected cost, performance and schedule risks are monitored and communicated to the acquirer as
appropriate. The impact of undesirable outcomes on the organization is evaluated.

Deliver.and support the product or service. This activity consists of the following tasks:

1)™ Deliver the product or service in accordance with the agreement criteria.

2) Provide assistance to the acquirer in support of the delivered system or service in accordance with
the agreement criteria.

Close the agreement. This activity consists of the following tasks:
1) Accept and acknowledge payment or other agreed consideration.

2) Transfer the responsibility for the product or service to the acquirer, or other party, as directed by the
agreement to obtain closure of the agreement.
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6.2 Organizational Project-Enabling Processes

The Organizational Project-Enabling Processes ensure the organization’s capability to acquire and supply
products or services through the initiation, support and control of projects. They provide resources a
infrastructure necessary to support projects and ensure the satisfaction of organizational objectives and
established agreements. They are not intended to be a comprehensive set of business processes that enable
strategic management of the organization's business.

The Organizational Project-Enabling Processes consist of the following:

a) Life Cycle Model Management Process;

b) Infras{ructure Management Process;

c) Projed

d) Human Resource Management Process;

e) Qualit

6.2.1 Lifle Cycle Model Management Process

6.2.1.1

The purpd
policies, li
scope of t

This proc
organizati

needs wit
methods 3

6.2.1.2

As a resul

t Portfolio Management Process;

y Management Process.

Purpose

se of the Life Cycle Model Management Process is to define,/maintain, and assure availability|
e cycle processes, life cycle models, and procedures for use\by the organization with respect to t
nis International Standard.

bss provides life cycle policies, processes, models,“and procedures that are consistent with 1
bn's objectives, that are defined, adapted, improved and maintained to support individual proj

nin the context of the organization, and that.are capable of being applied using effective, prov
nd tools.

Outcomes

t of the successful implementation, of the Life Cycle Model Management Process:

nd

of
he

he
pct

a) Polici¢s and procedures for the\management and deployment of life cycle models and processes are

provided.

b) Respgnsibility, accountability, and authority for life cycle management are defined.

c) Lifec
impro

d) Priorit

ed.

zed,precess, model, and procedure improvements are implemented.

cle process€s;-models, and procedures for use by the organization are defined, maintained, gnd

6.2.1.3

Activiti | tas)

The organization shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Life Cycle Model Management Process.

a) Establish the process. This activity consists of the following tasks:

1) Establish policies and procedures for process management and deployment that are consistent with
organizational strategies.

18
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NOTE The actual range and detail of the life cycle implementation within a project will be dependent upon the
complexity of the work, the methods used, and the skills and training of personnel involved in performing the work. A

project tailors policies and procedures according to its requirements and needs.

2) Establish the processes that implement the requirements of this international standard and are

consistent with organizational strategies.

3) Define, integrate, and communicate the roles, responsibilities and authorities to
implementation of processes and the strategic management of life cycles.

4) Define business criteria that control progression through the life cycle.

facilitate

NOTE Establish the decision-making criteria regarding entering and exiting each life cycle stage, and for other key

b)

milestones. Express these in terms of business achievement.

5) Establish standard life cycle models for the organization that are comprised ofystages and the

purposes and outcomes for each stage.

NOTE The life cycle model comprises one or more stage models, as needed. It is assembled as a sequence of
stages that may overlap and/or iterate, as appropriate for the system-of-interest's _scope, magnitude, [complexity,
changing needs and opportunities. Stages are illustrated in a future Technical Report (ISO/IEC TR 247#8) using a

commonly encountered example of life cycle stages. Specific examples for systems are provided

n ISO/IEC

TR 19760, A Guide for the application of ISO/IEC 15288 System life cycle proCesses. The life cycle progesses and
activities are selected, tailored as appropriate and employed in a stage tolfulfil the purpose and outcomes of that

stage.
Assess the process. This activity consists of the following tasks:

NOTE ISO/IEC 15504, Process Assessment, provides a more"detailed set of activities and tasks that
with the tasks shown below.

1) Monitor process execution, analyze process:.measures, and identify trends with respect tq
criteria.

NOTE This should include feedback from the projects regarding the effectiveness and efficiency of the
2) Conduct periodic reviews of the-life cycle model used by a project.

NOTE Confirm the continuing suitability, adequacy and effectiveness of the life cycle models used by &
and make improvements as appropriate. This includes the stages, processes and achievement criteria
progression through the life cycle.

3) Identify improvement opportunities from assessment results.
Improve the process. This activity consists of the following tasks:
1) Prioritize and plan improvement opportunities.

2) Implement improvement opportunities and communicate results through the organization.

are aligned

business

processes.

ach project
that control

6.1

.2 Infrastructure Management Process

6.2.2.1 Purpose

The purpose of the Infrastructure Management Process is to provide the enabling infrastructure and services

to

projects to support organization and project objectives throughout the life cycle.

This process defines, provides and maintains the facilities, tools, and communications and information
technology assets needed for the organization’s business with respect to the scope of this International
Standard.
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6.2.2.2 Outcomes

As a result of the successful implementation of the Infrastructure Management Process:
a) The requirements for infrastructure to support the organization’s projects are defined.
b) The infrastructure elements are identified and specified.

c) Infrastructure elements are developed or acquired.

d) The infrastructure elements are implemented.

e) A staljle and reliable infrastructure is maintained and improved.

NOTE The infrastructure may include hardware, software, services, methods, tools, techniques, standards, gnd
facilities forl development, operation, or maintenance.

6.2.2.3 |Activities and tasks

The orgarjization shall implement the following activities and tasks in accordance with*applicable organization
policies and procedures with respect to the Infrastructure Management Process.

a) Establish the infrastructure. This activity consists of the following tasks:

1) Define project infrastructure requirements and business constraints that influence and control
grovision of infrastructure resources and services for the projéect.

NOTH  Consider the infrastructure resource needs for the project’in-Context with other projects and resource within
the organization, as well as policies and strategic plans of the organization. Project plans and future business negds
contrifute to the understanding of the resource infrastructure that is required. Physical factors, such as facilities, gnd
human factors, such as ambient noise level, of the work environment are defined.

2) Identify, obtain and provide infrastructure resources and services that are needed to implement gnd
support projects.

b) Maintpin the infrastructure. This activity consists of the following tasks:

1) Continuously or routinely communicate with projects to determine the degree to which delivered
mfrastructure resources satisfy their needs.

2) lIdentify and provide-improvements or changes to the infrastructure resources as the project
requirements change,

6.2.3 Prpject Portfolio-Management Process

6.2.3.1 Purpose

d

=]

The purpqgse-of the Project Portfolio Management Process is to initiate and sustain necessary, sufficient a
suitable projectsimordertomeetthe strategic objectives of the organizatiom.

This process commits the investment of adequate organization funding and resources, and sanctions the
authorities needed to establish selected projects. It performs continued qualification of projects to confirm
they justify, or can be redirected to justify, continued investment.

NOTE This process is applied within the system context. The projects in question are focused on the
systems-of-interest for the organization.

6.2.3.2 Outcomes
As a result of the successful implementation of the Project Portfolio Management Process:
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a) Business venture opportunities, investments or necessities are qualified, prioritized and selected.
b) Resources and budgets for each project are identified and allocated.
c) Project management accountability and authorities are defined.
d) Projects meeting agreement and stakeholder requirements are sustained.
e) Projects not meeting agreement or stakeholder requirements are redirected or terminated.
6.2.3.3 Activities and tasks
The organization shattimpfement the fottowing activities and tasks fmaccordance Wit appiicabte onganization
palicies and procedures with respect to the Project Portfolio Management Process.
a)| Initiate projects. This activity consists of the following tasks:
1) Identify, prioritize, select and establish new business opportunities, ventures or unfertakings
consistent with the business strategy and action plans of the organization.
NOTE  Prioritize the projects to be started and establish thresholds to.'determine which projgcts will be
executed.
2) Define projects, accountabilities and authorities.
3) Identify the expected goals, objectives, and outcomes of the projects.
4) ldentify and allocate resources for the achievement.of project goals and objectives.
5) Identify any multi-project interfaces and depetidencies that must be managed or supporjed by the
project.
NOTE  This includes the use of enabling~systems used by more than one project and the use pf common
system elements by more than one project.
6) Specify the project reporting requirements and review milestones that will govern the execytion of the
project.
7) Authorize the project.to:eommence execution of approved project plans, including the technical plans.
b)| Evaluate the portfolio of projects. This activity consists of the following tasks:
1) Evaluate ongeing projects to confirm that:
i) prejects are making progress towards achieving established goals and objectives;
iDvprojects are complying with project directives;
iii) projects are being conducted according to system life cycle policies, processes, and prpcedures;

2)

iv) projects remain viable, as indicated by, for example, continuing need for the service, practicable

product implementation, acceptable investment benefits.

Act to continue or redirect projects that are satisfactorily progressing or can be expected to progress

satisfactorily by appropriate redirection.

c) Close projects. This activity consists of the following tasks:

1)

Where agreements permit, act to cancel or suspend projects whose disadvantages or ri
organization outweigh the benefits of continued investments.
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2) After completion of the agreement for products and services, act to close the project per
organizational policies and procedures and the agreement.

NOTE

Ensure project closure accounts for documentation retention by the organization after the project is closed.

6.2.4 Human Resource Management Process

6.2.4.1

Purpose

The purpose of the Human Resource Management Process is to ensure the organization is provided with
necessary human resources and to maintain their competencies, consistent with business needs.

This procgss provides a supply of skilled and experienced personnel qualified to perform life cycle process
to achievg organization, project and customer objectives.

6.2.4.2

As a resulf of the successful implementation of the Human Resource Management Process:

a)
b)
c)
d)

e)

Skills

Necegsary human resources are provided to projects.

Skills

Confl

Indivi

organ|zation.

6.2.4.3

The orgarjization shall implement the following activities and tasks in accordance with applicable organizat
policies and procedures with respect to the Human Resource Management Process:

a)

b)

c)

22

Identify skills. This activity consists,of the following tasks:

1)
2)

Develpp skills. This@gtivity consists of the following tasks:

1)

NOTE This-plan includes types and levels of training, categories of personnel, schedules, resource requiremer
and trgining'needs.

2)

Outcomes

required by projects are identified.

bf personnel are developed, maintained or enhanced.

icts in multi-project resource demands are resolved.

dual knowledge, information and skills are collected, shared, reused and improved throughout

Activities and tasks

Identify skill needs based en:current and expected projects.

Identify and record skills-of personnel.

Bstablish skills development plan.

Obtain or develop training, education or mentoring resources.

NOTE These resources include training materials that are developed by the organization or external parti
training courses that are available from external suppliers, computer based instruction, etc.

3)

4)

Provide planned skill development.

Maintain records of skill development.

Acquire and provide skills. This activity consists of the following tasks:

es,

© ISO/IEC 2008 — All rights reserved
© IEEE 2008 — All rights reserved


https://standardsiso.com/api/?name=226e672937e088ef60e3b4d445ec9c3b

NOTE

ISO/IEC 15288:2008(E)
IEEE Std 15288-2008

This includes: the recruitment and retention of personnel with experience levels and skills necessary to

properly staff projects; staff assessment and review, e.g., their proficiency, motivation, ability to work in a team
environment, as well as the need to be retrained, reassigned or reallocated.

d)

6.4

6.1

Th
lifg

6.1

1) Obtain qualified personnel when skill deficits are identified based on plans.

NOTE This includes using outsourced resources.

2) Maintain and manage the pool of skilled personnel necessary to staff ongoing projects.
3) Make project assignments based on project and staff-development needs.

4) Motivate personnel, e.g., through career development and reward mechanisms.

5) Control multi-project management interfaces to resolve multi-project schedule conflicts!

1)

2)

3)

Perform knowledge management. This activity consists of the following\tasks:

.5 Quality Management Process

.5.1

e purpose of the Quality Management\Rrocess is to assure that products, services and impleme
cycle processes meet organization quality objectives and achieve customer satisfaction.

p.5.2
a result of the successful.implementation of the Quality Management Process:
Organization quality_management policies and procedures are defined.
Organizatiomquality objectives are defined.

Accourtability and authority for quality management are defined.

The status of customer satisfaction is monitored.

i) of capacity in organizational infrastructure and supporting services and}resourc
ongoing projects;

i) from project personnel being over-committed.

Establish and maintain infrastructure for sharing common and domain information 3
organization.

Select an appropriate knowledge management strategy:

Capture and maintain information for access by the organization per the strategy.

Purpose

Outcomes

eS among

cross the

htations of

6.2.5.3

Appropriate action is taken when quality objectives are not achieved.

Activities and tasks

The organization shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Quality Management Process.

a)

Plan quality management. This activity consists of the following tasks:

1)

Establish quality management policies, standards and procedures.
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NOTE

A process model for quality management systems can be found in ISO 9001:2000. For organizations
wishing to move beyond ISO 9001:2000, in pursuit of continual improvement of performance, guidance is provided in
ISO 9004:2000.

2) Establish organization quality management objectives based on business strategy for customer
satisfaction.

3) Define responsibilities and authority for implementation of quality management.

b) Assess quality management. This activity consists of the following tasks:

1) Assess customer satisfaction and report.

NOTE

2) (Conduct periodic reviews of project quality plans.
NOTH  Assure that quality objectives based on the stakeholder requirements are established for-each project.
3) The status of quality improvements on products and services is monitored.

c) Perfofm quality management corrective action. This activity consists of the-following tasks:

1) Rlan corrective actions when quality management goals are not aChieved.

2) |

6.3 Project Processes

The Proje

actual ach

Individual

projects, gs required by project plans or unforeseen‘eévents. The Project Processes are applied with a level
rigour and| formality that depends on the risk and ¢omplexity of the project.

The Projg

NOTE
processes

technical processes can be conducted effectively. They should not be interpreted as being a comprehensive set

processes

a) Proje

1) Hroject Rlanning Process;

2) Rroject Assessment and Control Process.

mplement corrective actions and communicate results through the organization.

Project Processes may be invoked at any-time in the life cycle and at any level in a hierarchy

This set of project processes{ even though further divided into categories, are simply a set of non-engineer|
Conducted within the range of responsibility of a project that need to be defined in order that system-sped

or project management, as that is not the scope of this standard.

ct Management Processes. This category consists of the following processes:

The implementation of this International Standard provides the organization with an approach to a¢hieving
custorper satisfaction.

Ct Processes are used to establish and evolve project plans, to execute the project plans, to assgss
ievement and progress against the plans and t6’control execution of the project through to fulfilment.

of
of

ct Processes are divided intg two categories; Project Management and Project Support. These
process categories consist of the following*processes:

ng
ific
of

b) Project Support Processes. This category consists of the following processes:

1) Decision Management Process;

2) Risk Management Process;

3) Configuration Management Process;

4) Information Management Process;

5) Measurement Process.
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The Project Management processes (planning and assessment and control) are key to all management

practices. These processes establish the general approach for managing a project or a process. The Project

Support processes provide a specific focused set of tasks for performing a specialized management objective.

They are all evident in the management of any undertaking, ranging from a complete organization down to a

single life cycle process and its tasks. In this International Standard, the project has been chosen as the
context for describing processes concerned with planning, execution, and assessment and control.

6.3.1 Project Planning Process

6.3.1.1  Purpose

The purpose of the Project Planning Process is to produce and communicate effective and workable project
plgns.

This process determines the scope of the project management and technical activities, identifigs process
outputs, project tasks and deliverables, establishes schedules for project task conduct, ineludihg achievement
criferia, and required resources to accomplish project tasks.

6.3.1.2 Outcomes

D

Aq a result of the successful implementation of the Project Planning Process:
a)| Project plans are available.
b)| Roles, responsibilities, accountabilities, and authorities are defined.

c)| Resources and services necessary to achieve the .project objectives are formally requ¢sted and
committed.

d)| Project staff are directed in accordance with the project plans.

e)| Plans for the execution of the project are activated.

6.3.1.3  Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
palicies and procedures with respect to the Planning Process.

a)| Define the project. This activity consists of the following tasks:
1) Identify the project objectives and constraints.

NOTE  Objectives and constraints include performance and other quality aspects, cost, time and $takeholder
satisfaction.<_Each objective is identified with a level of detail that permits selection, tailoring and implementation of
the appropriate processes and activities.

2), -Define the project scope as established in the agreement.

NOTE _ The project includes all the relevant activities required to satisfy business decision criteria and complete the
project successfully. A project can have responsibility for one or more stages in the complete system life cycle.
Planning includes appropriate actions for maintaining project plans, performing assessments and controlling the
project.

3) Define and maintain a life cycle model that is comprised of stages using the defined life cycle models
of the organization.

4) Establish a work breakdown structure based on the evolving system architecture.

NOTE  Each element of the system architecture, and appropriate processes and activities are described with a
level of detail that is consistent with identified risks. Related tasks in the work breakdown structure are grouped into
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project tasks according to organizational responsibilities. Project tasks identify every work item being developed or
produced and its associated tasks.

Plan the project resources. This activity consists of the following tasks:
1) Define and maintain a project schedule based on project objectives and work estimates.

NOTE  This includes definition of the duration, relationship, dependencies and sequence of project activities,
achievement milestones, resources employed and the reviews and schedule reserves for risk management
necessary to achieve timely completion of the project.

2) Define project achievement criteria for the life cycle stage decision gates, delivery dates and major
ependencies on external inputs or outputs.

NOTHE  The time intervals between internal project reviews are defined in accordance with organizational ‘policy[on
issueq such as business and system criticality, schedule and technical risks.

3) Define the project costs and plan a budget.

NOTH Costs are based on, e.g., the project schedule, labour estimates, infrastructure costs, procurement items,
acquired service and enabling system estimates, and budget reserves for risk management:

4) Hstablish the structure of authorities and responsibilities for project work:

NOTH  This includes defining the project organization, staff acquisitions, the“development of staff skills and fhe
methods of team working. Responsibilities include the effective use of humahn resources, drawing on organizatiopal
functigns that contribute to all stages of the system life cycle. The structure’of authority is designated, including,|as
appropriate, the legally responsible roles and individuals, e.g., desigmauthorization, safety authorization, award| of
certifigation or accreditation.

5) Define the infrastructure and services required by the\project.
NOTH  This includes defining the capacity needed, its-availability and its allocation to project tasks. Also included
are fagilities, tools, communications and information technology assets. The requirements for enabling systems [for

each lfe cycle stage within the scope of the project are’also specified.

6) Rlan the acquisition of materials, goods and enabling system services supplied from outside the
groject.

NOTH This includes, as necessary; plans for solicitation, supplier selection, acceptance, contract administratjon
and cgntract closure. The agreementprocesses are used for the planned acquisitions.

Plan the project technical-and quality management. This activity consists of the following tasks:

1) Generate and communicate a plan for technical management and execution of the project, including

bnt
lity

standards.

Activate the project. This activity consists of the following tasks:

1) Obtain authorization for the project.

2) Submit requests and obtain commitments for necessary resources to perform the project.

3) Initiate the implementation of the project plans to satisfy the objectives and criteria set, exercising
control over the project.
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6.3.2 Project Assessment and Control Process

6.3.2.1  Purpose

The purpose of the Project Assessment and Control Process is to determine the status of the project and
direct project plan execution to ensure that the project performs according to plans and schedules, within
projected budgets, to satisfy technical objectives.

This process evaluates, periodically and at major events, the progress and achievements against
requirements, plans and overall business objectives. Information is communicated for management action
when significant variances are detected. This process also includes redirecting the project activities and tasks,
as appropriate, to correct identified deviations and variations from other project management or technical

= D H ' H [ | 1 H Y
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6.3.2.2 Outcomes

>
D

§ a result of the successful implementation of the Project Assessment and Control Process:
a)| Project performance measures or assessment results are available.

b)| Adequacy of roles, responsibilities, accountabilities, authorities and resourcés and services negessary to
achieve the project is assessed.

c)| Deviations in project performance indicators are analyzed.
d)| Affected parties are informed of project status.
e)| Corrective action is defined and directed, when project achievement is not meeting planned targegts.

f) | Project re-planning is initiated when project objectives or constraints have changed, or when planning
assumptions are shown to be invalid.

g)| Project action to progress (or not) from onescheduled milestone or event to the next is authorized.

h)| Project objectives are achieved.

6.3.2.3 Activities and tasks

THe project shall implement'\the following activities and tasks in accordance with applicable organization
palicies and procedures with-respect to the Project Assessment and Control Process.

a)| Assess the project: This activity consists of the following tasks:

1) Assess/project status against appropriate project plans to determine actual and projected cost,
schedule and quality variations.

2), v Rerform quality assurance in accordance with project plans.

3) Assess the effectiveness of project team structure roles, responsibilities, accountabilities, and
authorities.

NOTE  This includes assessment of the adequacy of team member competencies to perform project roles and
accomplish project tasks. Use objective measures wherever possible, e.g., efficiency of resource use, project
achievement.

4) Assess the adequacy and availability of the project's supporting infrastructure.
NOTE  This includes confirming that intra-organizational commitments are satisfied.

5) Assess project progress using measured achievement and milestone completion.
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NOTE  Collect and evaluate at planned times the actual or estimated labour, material and service costs. Compare
against defined project measures of achievement. This includes conducting effectiveness assessments to determine
the adequacy of the evolving system against requirements. It also includes the readiness of enabling systems to
deliver their services when needed.

6) Conduct required management and technical reviews, audits and inspections to determine readiness
to proceed to the next stage of the system life cycle or project milestone.

7) Monitor critical processes and new technologies.

NOTE  This includes identifying and evaluating technology insertion according to project plans.

8) nalyze measurement results to identify deviations or variations from planned values or status,and
make appropriate recommendations for corrections.

—

NOTH  This includes, where appropriate, statistical analysis of measures that indicates trends, e.g., fault density to

indicate quality of outputs, distribution of measured parameters that indicate process repeatability.

9) Rrovide periodic status reports and required deviation reports as designated in.'the agreement,
policies and procedures.

Contrpl the project. This activity consists of the following tasks:
1) Nlanage project requirements and changes to requirements in accordance with the project plans.

2) Ipitiate the corrective actions needed to achieve the goals and)outputs of project tasks that hgve
deviated outside acceptable or defined limits.

NOTH| Corrective action may include re-planning or re-deployment and re-assignment of personnel, tools gnd
project infrastructure assets when inadequacy or unavailability hastbeen detected.

3) Initiate preventive actions, as appropriate, to _ensure achievement of the goals and outputs of the
groject.

4) Ipitiate problem resolution actions to correct' non-conformances.

NOTH  This includes performing corrective_actions to the implementation and execution of the life cycle procesges
when hon-conformances are traced to them. Actions are documented and reviewed to confirm their adequacy gnd
timelirless.

5) Rvolve with time the scope;“definition and the related breakdown of the work to be carried out by the
project in response to-the’corrective action decisions taken and the estimated changes they introdyce.

6) Ipitiate change actions when there is a contractual change to cost, time or quality due to the impact
f an acquirerorsupplier request.

@]

7) Act to correct defective provision of acquired goods and services through constructive interaction
with thessupplier.

ier

selection.

8) Authorize the project to proceed toward the next milestone or event if justified.
Close the project. This activity consists of the following tasks:

1) When all activities and tasks are completed, determine whether the project is complete, taking into
account the criteria as specified in the agreement or as part of organization's procedure.

2) Archive the results and records in a suitable environment as specified in the agreement.
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.3 Decision Management Process

.3.1  Purpose

The purpose of the Decision Management Process is to select the most beneficial course of project action
where alternatives exist.

This process responds to a request for a decision encountered during the system life cycle, whatever its

nature or source, in order to reach specified, desirable or optimized outcomes.

Alternative actions are

analyzed and a course of action selected and directed. Decisions and their rationale are recorded to support
future decision-making.

6.3.3.3  Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable or

b)

3.3.2 Outcomes

a result of the successful implementation of the Decision Management Process:
A decision management strategy is defined.

Alternative courses of action are defined.

A preferred course of action is selected.

The resolution, decision rationale and assumptions are captured andwreported.

icies and procedures with respect to the Decision Management Process.
Plan and define decisions. This activity consists of the following tasks:

1) Define a decision management strategy.

ganization

NOTE A decision management strategy includes the identification and allocation of responsibility for, and authority

to make, decisions and the identification-of decision categories and a prioritization scheme. Decisions ma
result of an effectiveness assessment;\a technical trade-off, a problem needing to be solved, an action n
response to risk exceeding the acceptable threshold, a new opportunity or approval for project progression
life cycle stage. Organization or\project guidelines should be followed for the determination of the degree
formality to apply to the decisien analysis.

2) Identify the circumstances and need for a decision.

NOTE Record,~categorize and promptly and objectively report problems or opportunities and the
courses of action that will resolve their outcome.

3) Involve relevant parties in the decision-making in order to draw on experience and knowled

Analyze the decision information. This activity consists of the following tasks:

arise as a
peded as a
to the next
pf rigor and

alternative

ge.
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2) Identify desired outcomes and measurable success criteria.

3) Evaluate the balance of consequences of alternative actions, using the defined

decision

management strategy, to arrive at an optimization of, or an improvement in, an identified decision

situation.
Track the decision. This activity consists of the following tasks:

1) Record, track, evaluate and report decision outcomes to confirm that problems have been

effectively

resolved, adverse trends have been reversed and advantage has been taken of opportunities.
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2)

Maintain records of problems and opportunities and their disposition, as stipulated in agreements or

organizational procedures and in a manner that permits auditing and learning from experience.

6.3.4 Risk Management Process

6.3.4.1

Purpose

The purpose of the Risk Management Process is to identify, analyze, treat and monitor the risks continuously.

The Risk Management Process is a continuous process for systematically addressing risk throughout the life
cycle of a system product or service. It can be applied to risks related to the acquisition, development,
maintenar

6.3.4.2

As a resul

a) Thes

b) Appro

c) Risks

d) Risks

ce or operation of a system.

Outcomes

| of the successful implementation of the Risk Management Process:
cope of risk management to be performed is determined.

priate risk management strategies are defined and implemented.

are identified as they develop and during the conduct of the project.

are analyzed, and the priority in which to apply resources to treatment of these risks is determined.

e) Risk measures are defined, applied, and assessed to determine ‘changes in the status of risk and the
progr

f)  Appro
CONSé

6.3.4.3

The proje
policies af

NOTE

aligned wi

pss of the treatment activities.

priate treatment is taken to correct or avoid the impact of risk based on its priority, probability, a
quence or other defined risk threshold.

Activities and tasks

ct shall implement the following activities and tasks in accordance with applicable organizat
d procedures with respect to the Risk Management Process.

5O/IEC 16085, Risk Management, provides a more detailed set of activities and tasks that 4
th the activities and tasks'shewn below.

a) Plan gisk management. This’activity consists of the following tasks:

1)
2)
3)
4)

5)

1

1

efine risk management policies.
ocumentthe risk management process to be implemented.

Hentifythe responsible parties and their roles and responsibilities.

d

>

d
I
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Define the process for evaluating and improving the Risk Management Process.

NOTE This includes the capture of lessons learned.

b) Manage the risk profile. This activity consists of the following tasks:

1)

Define and document the context of the Risk Management Process.

NOTE
reference) of the technical and managerial objectives, assumptions and constraints.

30

This includes a description of stakeholders’ perspectives, risk categories, and a description (perhaps

by
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2) Define and document the risk thresholds and conditions under which a level of risk may be accepted.

3) Establish and maintain a risk profile.

NOTE  The risk profile records: the risk management context; a record of each risk’s state including its probability,
consequences, and risk thresholds; the priority of each risk based on risk criteria supplied by the stakeholders; and
the risk action requests along with the status of their treatment. The risk profile is updated when there are changes in
an individual risk’s state. The priority in the risk profile is used to determine the application of resources for treatment.

4) Periodically communicate the relevant risk profile to stakeholders based upon their needs.

Analyze risks. This activity consists of the following tasks:

1) Identify risks in the categories described in the risk management context.
2) Estimate the probability of occurrence and consequences of each identified risk.
3) Evaluate each risk against its risk thresholds.

4) For each risk that is above its risk threshold, define and document recommended [treatment
strategies and measures indicating the effectiveness of the treatment dlternatives.

NOTE Risk treatment strategies include, but are not limited to, eliminating/the risk, reducing its probability of
occurrence or severity of consequence, or accepting the risk,

Treat risks. This activity consists of the following tasks:
1) Provide stakeholders with recommended alternatives for risk treatment in risk action requegts.

2) Implement risk treatment alternatives for which the stakeholders determine that actions |should be
taken to make a risk acceptable.

3) When the stakeholders accept a risk that’exceeds its threshold, consider it a high priority and monitor
it continuously to determine if any future risk treatment actions are necessary.

4) Once a risk treatment is selected; ensure management actions in accordance with the agsessment
and control activities in 6.3.2:3.0f this standard.

Monitor risks. This activity.consists of the following tasks:

1) Continuously monitor all risks and the risk management context for changes and evaluaté the risks
when their staté has changed.

2) Implemept-and monitor measures to evaluate the effectiveness of risk treatments.
3) Continuously monitor for new risks and sources throughout the life cycle.

Evaluate the Risk Management Process. This activity consists of the following tasks:

1) Throughout the life cycle, collect risk information for purposes of improving the Risk Mgnagement

Process and generating lessons learned.

NOTE The risk information includes the risks identified, their sources, their causes, their treatment, and the
success of the treatments selected.

2) Periodically review the Risk Management Process for its effectiveness and efficiency.

3) Periodically review risk information on the risks identified, their treatment, and the success of the
treatments for the purposes of identifying systemic project and organizational risks.
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6.3.5 Configuration Management Process

6.3.5.1  Purpose

The purpose of the Configuration Management Process is to establish and maintain the integrity of all
identified outputs of a project or process and make them available to concerned parties.

6.3.5.2 Outcomes

As a result of the successful implementation of the Configuration Management Process:

a) A configuration management strategy is defined.

b) Items|requiring configuration management are defined.

c) Configuration baselines are established.

d) Changes to items under configuration management are controlled.
e) The configuration of released items is controlled.

f) The sfatus of items under configuration management is made available throughout the life cycle.

6.3.5.3 |Activities and tasks

The projegct shall implement the following activities and tasks in<accordance with applicable organization
policies and procedures with respect to the Configuration Management Process.

a) Plan ¢onfiguration management. This activity consists*of the following tasks:
1) Define a configuration management strategy.

NOTH  This includes defining authorities for the disposition of, access to, release of and control of changes| to
configpration items; defining the locations and cenditions of storage, their environment and, in the case of informatjon,
storage media, in accordance with designated levels of integrity, security and safety; defining the criteria or events|for
commgncing configuration control and maintaining baselines of evolving configurations and defining the aydit
strategy and the responsibilities for_énsuring continuous integrity and security of the configuration definitjon
informtion. Additional guidance regarding configuration management activities can be found in ISO 10007.

2) Identify items that are subject to configuration control.

NOTH| Iltems are distinguished by unique, durable identifiers or markings, where appropriate. The identifiers arg in
accordance with relevant)standards and product sector conventions, such that the items under configuration confrol
are unfambiguously_traceable to their specifications or equivalent, documented descriptions.

b) Perfofm configuration management. This activity consists of the following tasks:

1) Maintain information on configurations with an appropriate level of integrity and security.

NOTE  This includes taking into account the nature of the items under configuration control. Configuration
descriptions conform, where possible, to product or technology standards. Ensure that configuration information
permits forward and backward traceability to other baselined configuration states. Consolidate the evolving
configuration states of configuration items to form documented baselines at designated times or under defined
circumstances. Record the rationale for the baseline and associated authorizations in configuration baseline data.
Maintain configuration records through the system life cycle and archive them according to agreements, relevant
legislation or best industry practice.

2) Ensure that changes to configuration baselines are properly identified, recorded, evaluated, approved,
incorporated, and verified.
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NOTE  Consolidate the evolving configuration states of configuration items to form documented baselines at

designated times or under defined circumstances. Record the steps of configuration, the rationale for the baseline

and associated authorizations in configuration baseline data. Maintain configuration records through the system life

cycle and archive them according to agreements, relevant legislation or best industry practice. Manage the recording,

retrieval and consolidation of the current configuration status and the status of all preceding configurations to confirm

information correctness, timeliness, integrity and security. Perform audits to verify conformance of a baseline to
drawings, interface control documents and other agreement requirements.

6.3.6 Information Management Process

6.3.6.1  Purpose

The_purpose of the Information Management Process is to provide relevant, time omplete, valid and, if
required, confidential information to designated parties during and, as appropriate, after the system-lfe cycle.
THis process generates, collects, transforms, retains, retrieves, disseminates and disposes of information. It
manages designated information, including technical, project, organizational, agreement and user information.

6.3.6.2 Outcomes

6.3.6.3  Activities and tasks

a result of the successful implementation of the Information Management Rfecess:
Information to be managed is identified.

The forms of the information representations are defined.

Information is transformed and disposed of as required.

The status of information is recorded.

Information is current, complete and valid.

Information is made available to designated parties.

The project shall implement the follewing activities and tasks in accordance with applicable organization

po

NQ
thd

a)

icies and procedures with respect to the Information Management Process.

TE ISO/IEC 15289 summarizes requirements for information items (documentation) and provides guidance on
ir development.

Plan informationymanagement. This activity consists of the following tasks:

1) Define the items of information that will be managed during the system life cycle and, agcording to
organizational policy, agreements, or legislation, maintained for a defined period beyond.

2)._ \Designate authorities and responsibilities regarding the origination, generation, capture] archiving
and disposal of items of information.

3) Define the rights, obligations and commitments regarding the retention of, transmission of and
access to information items.

NOTE Due regard is paid to information and data legislation, security and privacy, e.g., ownership, agreement
restrictions, rights of access, intellectual property and patents. Where restrictions or constraints apply, information is
identified accordingly. Staff having knowledge of such items of information are informed of their obligations and
responsibilities.

4) Define the content, semantics, formats and medium for the representation, retention, transmission
and retrieval of information.
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6.3.7 Megasurement Process

6.3.7.1 |Purpose

The purpdse.of the Measurement Process |s to collect, analyze and report data relatlng to the produ Cts

NOTE The information may originate and may terminate in any form (e.g., verbal, textual, graphical, numerical)
and may be stored, processed, replicated and transmitted using any medium (e.g., electronic, printed, magnetic,
optical). Pay due regard to organization constraints, e.g., infrastructure, inter-organizational communications,
distributed project working. Relevant information storage, transformation, transmission and presentation standards
and conventions are used according to policy, agreements and legislation constraints.

5) Define information maintenance actions.

NOTE This includes status reviews of stored information for integrity, validity and availability and any needs for
replication or transformation to an alternative medium. Consider the need to either retain infrastructure as technology
changes so that archived media can be read or the need to re-record archived media using newer technology.

Performinformatiommamagement—Thisactivity consistsof the-foltowing-tasks—
1) O@btain the identified items of information.
NOTE This may include generating the information or collecting it from appropriate sources.

2) Maintain information items and their storage records according to integrity, security and privdcy
requirements.

NOTE Record the status of information items, e.g., version description, record "of distribution, secufity
classification. Information should be legible and stored and retained in such a way-that it is readily retrievabld in
facilitigs that provide a suitable environment, and that prevent damage, deterioration and loss.

3) Retrieve and distribute information to designated parties as required by agreed schedules or defined
grcumstances.

NOTH| Information is provided to designated parties in an appropfiate form.
4) Rrovide official documentation as required.
NOTH  Examples of official documentation are certification, accreditation, license and assessment ratings.

5) Archive designated information, in accordance with the audit, knowledge retention, and project
dosure purposes.

NOTH  Select the media, location and protection of the information in accordance with the specified storage gnd
retrievial periods, and with organization\policy, agreements and legislation. Ensure arrangements are in place| to
retain hecessary documentation aftef project closure.

6) Dispose of unwanted, invalid or unverifiable information according to organization policy, and security
nd privacy requirements.

Q

processes, and to objectlvely demonstrate the qual|ty of the products

6.3.7.2 Outcomes

As a result of successful implementation of the Measurement Process:

a)
b)

c)

34

The information needs of technical and management processes are identified.
An appropriate set of measures, driven by the information needs are identified and/or developed.

Measurement activities are identified and planned.
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d) The required data is collected, stored, analyzed, and the results interpreted.
e) Information products are used to support decisions and provide an objective basis for communication.

f) The measurement process and measures are evaluated.

g) Improvements are communicated to the measurement process owner.

6.3.7.3  Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Measurement Process.

NOTE 1 ISO/IEC 15939, Measurement Process, provides a more detailed set of activities and tasks thabjpre aligned
with the activities and tasks shown below.

NQTE2 Clause 8 of ISO 9001:2000 specifies Quality Management System requirementsofor measuement and
maqnitoring of processes and products.

a)| Plan Measurement. This activity consists of the following tasks:

1) Describe the characteristics of the organization that are relevant to-mjeasurement.

2) Identify and prioritize the information needs.

3) Select and document measures that satisfy the information.needs.

4) Define data collection, analysis, and reporting procedures.

5) Define criteria for evaluating the information préducts and the Measurement Process.
6) Review, approve, and provide resources.for'measurement tasks.

7) Acquire and deploy supporting technologies.

b)| Perform measurement. This activify'consists of the following tasks:

1) Integrate procedures for .data generation, collection, analysis and reporting into th¢ relevant
processes.

2) Collect, store, and verify data.

3) Analyze data‘and develop information products.

4) Document and communicate results to the measurement users.
c)| Evaluate’'measurement. This activity consists of the following tasks:

1) * Evaluate information products and the Measurement Process.

2) Identify and communicate potential improvements.

6.4 Technical Processes

The Technical Processes are used to define the requirements for a system, to transform the requirements into
an effective product, to permit consistent reproduction of the product where necessary, to use the product to
provide the required services, to sustain the provision of those services and to dispose of the product when it
is retired from service.

The Technical Processes define the activities that enable organization and project functions to optimize the
benefits and reduce the risks that arise from technical decisions and actions. These activities enable products
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and services to possess the timeliness and availability, the cost effectiveness, and the functionality, reliability,
maintainability, producibility, usability and other qualities required by acquiring and supplying organizations.
They also enable products and services to conform to the expectations or legislated requirements of society,
including health, safety, security and environmental factors.

The Technical Processes consist of the following processes:

a) Stakeholder Requirements Definition Process;

b) Requirements Analysis Process;

C) Architectural nncign Process:;

d) Implementation Process;
e) Integration Process;

f)  Verifidation Process;

g) Transition Process;

h) Validgtion Process;

i) Operdtion Process;

j)  Maint¢nance Process;

k) Dispogal Process.

NOTE
system deg

processes for stakeholder requirements definition, requirementtanalysis, architecture design, integration, and verificat|

(qualificatig

6.4.1 Stakeholder Requirements Definition Process

6.4.1.1
The purpq
It identifie
needs, ex

requireme
that are th

6.4.1.2

For software and hardware system elements, these processes can be applied at recursively lower levels
ign and recursively higher levels for system realization:to obviate the need to have separate, discipline-sped

n testing).

Purpose

5 stakeholders, ofstakeholder classes, involved with the system throughout its life cycle, and th
pectations, and )desires. It analyzes and transforms these into a common set of stakeholg

e reference, against which each resulting operational service is validated.

Outcomes

for
fic

se of the Stakeholder Requitements Definition Process is to define the requirements for a systém
that can pfovide the services needed by users and other stakeholders in a defined environment.

eir
er

nts that express the intended interaction the system will have with its operational environment and

As a resul

of the successtul implementation of the Stakeholder Requirements Definition Process:

a) The required characteristics and context of use of services and operational concepts are specified.

b) The constraints on a system solution are defined.

c) Traceability of stakeholder requirements to stakeholders and their needs is achieved.

d) The stakeholder requirements are defined.

e) Stakeholder requirements for validation are identified.
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6.4.1.3 Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Stakeholder Requirements Definition Process.

a) Elicit stakeholder requirements. This activity consists of the following tasks:

1) Identify the individual stakeholders or stakeholder classes who have a legitimate interest in the
system throughout its life cycle.

NOTE This includes, but is not limited to, users, operators, supporters, developers, producers, trainers,
maintainers, disposers, acquirer and supplier organizations, parties responsible for external interfacing entities,

requlatory bodies and members of society. Where direct communication is not practicable (e.g., for consumer

products and services), representatives or designated proxy stakeholders are selected.
2) Elicit stakeholder requirements from the identified stakeholders.

NOTE Stakeholder requirements describe the needs, wants, desires, expectations and~perceived constraints of
identified stakeholders. They are expressed in terms of a model that may be textual or formal, that concentrates on
system purpose and behaviour, and that is described in the context of the operational environment and conditions. A
product quality model and quality requirements, such as found in ISO/IEC 9126-1 and ISO/IEC 25030, mgy be useful
for aiding this activity. Stakeholder requirements include the needs and requiréments imposed by gociety, the
constraints imposed by an acquiring organization and the capabilities and opérational characteristics of users and
operator staff. It is useful to cite sources, including solicitation documents of-agreements, and, where pogsible, their
justification and rationale, and the assumptions of stakeholders and the value they place on the satisfacjion of their
requirements. For key stakeholder needs, the measures of effectiveness are defined so that operational performance
can be measured and assessed. If significant risks are likely to arise from issues (i.e., needs, wants, fonstraints,
limits, concerns, barriers, factors or considerations) relating to~people (users and other stakeholders) and their
involvement in or interaction with a system at any time in the life cycle of that system, recommendations fof identifying
and treating human-system issues can be found in ISO PAS\18152, A specification for the process asgessment of
human-system issues.

b)| Define stakeholder requirements. This activity consists of the following tasks:

1) Define the constraints on a system, “solution that are unavoidable consequences qf existing
agreements, management decisions_and technical decisions.

NOTE These may result from 1) instances or areas of stakeholder-defined solution; 2) implementatiop decisions
made at higher levels of system hierarchical structure; 3) required use of defined enabling systems, respurces and
staff.

2) Define a representative set of activity sequences to identify all required services that corjespond to
anticipated operational and support scenarios and environments.

NOTE Scenarios.are used to analyze the operation of the system in its intended environment in order to identify
requirements that,may not have been formally specified by any of the stakeholders, e.g., legal, regulatory and social
obligations. dhe“context of use of the system is identified and analyzed. Include in the context analysis the activities
that users ‘perform to achieve system objectives, the relevant characteristics of the end users of the system (e.g.,
expected. training, degree of fatigue), the physical environment (e.g., available light, temperature) and any equipment
to be ‘used (e.g., protective or communication equipment). The social and organizational influences on| users that
could affect system use or constrain its design are analyzed when applicable.

o) ldaentty the Interaction between users ana tne system.

NOTE Usability requirements are determined, establishing, as a minimum, the most effective, efficient, and
reliable human performance and human-system interaction. The interaction should take into account human
capabilities and skills limitations. Where possible, applicable standards, e.g., ISO 9241, and accepted professional
practices are used in order to define:

i) Physical, mental, and learned capabilities.

i) Work place, environment and facilities, including other equipment in the context of use.
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iii) Normal, unusual, and emergency conditions.
iv) Operator and user recruitment, training and culture.

If usability is important, usability requirements should be planned, specified, and implemented through the life cycle
processes, and the following standards or technical reports may be applicable:

i) 1SO 9241-11:1998, Ergonomic requirements for office work with visual display terminals (VDTs)
— Part 11: Guidance on usability.

i) 1SO 13407:1999, Ergonomics — Ergonomics of human-system interaction — Human-centred

ol H £ HY 3 eH £
uUO'y” MITULCOoOo TUIN ITneractive OyOLUIIIO.

4)

[ds)

pecify health, safety, security, environment and other stakeholder requirements and functions that
relate to critical qualities.

NOTE Identify safety risk and, if warranted, specify requirements and functions to provide safety,, This includes
risks associated with methods of operations and support, health and safety, threats to propertj. and environmertal
influenges. Use applicable standards, e.g., IEC 61508, and accepted professional practices. Identify security risk apd,
if warfanted, specify all applicable areas of system security, including physical, proCedural, communicatiops,
compufers, programs, data and emissions. Identify functions that could impact the securityof the system, includ|ng
accesqy and damage to protected personnel, properties and information, compromise.of sensitive information, gnd
denial fof approved access to property and information. Specify the required securify/functions, including mitigatfon
and conhtainment, referencing applicable standards and accepted professional practices where mandatory or relevant.

Analyze and maintain stakeholder requirements. This activity cofisists of the following tasks:
1) Analyze the complete set of elicited requirements.

NOTH  Analysis includes identifying and prioritizing the conflicting, missing, incomplete, ambiguous, inconsistent,
incongruous or unverifiable requirements.

2) Resolve requirements problems.
NOTE This includes requirements that cannot\be realized or are impractical to achieve.

3) Heed back the analyzed requirements to applicable stakeholders to ensure that the needs dnd
xpectations have been adequately captured and expressed.

(0]

NOTH| Explain and obtain agreement to the proposals to resolve conflicting, impractical and unrealisaple

stakeholder requirements.
4) HBstablish with stakeholders that their requirements are expressed correctly.

NOTH  This includes-confirming that stakeholder requirements are comprehensible to originators and that the
resolution of conflict/in the requirements has not corrupted or compromised stakeholder intentions.

5) Recordsthe stakeholder requirements in a form suitable for requirements management through the
life-Cycle and beyond.

NOTE  These records establish the stakeholder requirements baseline, and retain changes of need and their origin
throughout the system life cycle. They are the basis for traceability to the system requirements and form a source of
knowledge for requirements for subsequent system entities.

6) Maintain stakeholder requirements traceability to the sources of stakeholder need.

NOTE  The stakeholder requirements are reviewed at key decision times in the life cycle to ensure that account is
taken of any changes of need.
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6.4.2 Requirements Analysis Process

6.4.2.1 Purpose

The purpose of the Requirements Analysis Process is to transform the stakeholder, requirement-driven view
of desired services into a technical view of a required product that could deliver those services.

This process builds a representation of a future system that will meet stakeholder requirements and that, as

far

as constraints permit, does not imply any specific implementation. It results in measurable system

requirements that specify, from the supplier's perspective, what characteristics it is to possess and with what
magnitude in order to satisfy stakeholder requirements.

6.4.2.3 Activities and tasks

.2.2 Outcomes
a result of the successful implementation of the Requirements Analysis Process:

The required characteristics, attributes, and functional and performance requirements for ja product
solution are specified.

Constraints that will affect the architectural design of a system and the means-1o realize it are spgcified.
The integrity and traceability of system requirements to stakeholder requirements is achieved.

A basis for verifying that the system requirements are satisfied is defined.

e project shall implement the following activities andktasks in accordance with applicable organization

icies and procedures with respect to the Requirements;Analysis Process.
Define system requirements. This activity cofsists of the following tasks:
1) Define the functional boundary of the.system in terms of the behaviour and properties to be provided.

NOTE  This includes the system’s stimuli and its responses to user and environment behaviour, and pn analysis
and description of the required interactions between the system and its operational environment in terms fof interface
constraints, such as mechanical, electrical, mass, thermal, data, and procedural flows. This establishes tHe expected
system behaviour, expressed in\guantitative terms, at its boundary.

2) Define each functionythat the system is required to perform.

NOTE 1 This includés how well the system, including its operators, is required to perform that function, the
conditions under(which the system is to be capable of performing the function, the conditions under which|the system
is to commente Jperforming that function and the conditions under which the system is to cease perfprming that
function.

NOTE-2,¥Conditions for the performance of functions may incorporate reference to required states angl modes of
operation of the system. System requirements depend heavily on abstract representations of propoged system
eharacteristics and may employ multiple modelling techniques and perspectives to give a sufficiently complete
description of the desired system requirements.

3) Define necessary implementation constraints that are introduced by stakeholder requirements or are
unavoidable solution limitations.

NOTE This includes the implementation decisions that are allocated from design at higher levels in the structure of
the system.

4) Define technical and quality in use measures that enable the assessment of technical achievement.

NOTE This includes defining critical performance parameters associated with each effectiveness measure
identified in the stakeholder requirements. The critical performance measures are analyzed and reviewed to ensure
stakeholder requirements are met and to ensure identification of project cost, schedule or performance risk associated
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with any non-compliance. ISO/IEC 15939 provides a process to identify, define and use appropriate measures. The
ISO/IEC 9126 series of standards provides relevant quality measures.

5) Specify system requirements and functions, as justified by risk identification or criticality of the
system, that relate to critical qualities, such as health, safety, security, reliability, availability and
supportability.

NOTE This includes analysis and definition of safety considerations, including those relating to methods of
operation and maintenance, environmental influences and personnel injury. It also includes each safety related
function and its associated safety integrity, expressed in terms of the necessary risk reduction, is specified and
allocated to designated safety-related systems. Applicable standards are used concerning functional safety, e.g., IEC
61508, and environmental protection, e.g., ISO 14001. Analyze security considerations including those related to
including, but not limited to, administrative, personnel, physical, computer, communication, network, emissjongnd
enviropmment factors using, as appropriate, applicable security standards.

b) Analyze and maintain system requirements. This activity consists of the following tasks:

1) Analyze the integrity of the system requirements to ensure that each requirement, pairs |of
requirements or sets of requirements possess overall integrity.

NOTH  Each system requirement statement is checked to establish that it is unigque,*complete, unambiguops,
consigtent with all other requirements, implementable and verifiable. Deficiencies;.Conflicts and weaknesses Ere
identifled and resolved within the complete set of system requirements. The gesulting system requirements gre
analyged to confirm that they are complete, consistent, achievable (given current technologies or knowledge| of
technglogical advances) and expressed at an appropriate level of detail.{/Refer to ISO/IEC 26702:2007, IEEE
Standard for Application and Management of the Systems Engineering‘Process for additional detailed guidarjce
regarding the attributes and qualities of good requirements.

2) Heed back the analyzed requirements to applicable stakeholders to ensure that the specified systg¢m
bquirements adequately reflect the stakeholder requiréments to address the needs and expectatigns.

—

NOTH Confirmation is made that they are a necessary, and*sufficient response to stakeholder requirements and a
necespary and sufficient input to other processes, in particular architectural design.

3) Demonstrate traceability between the system requirements and the stakeholder requirements.

NOTE Maintain mutual traceability between the system requirements and the stakeholder requirements, i.e.,|all
achievpble stakeholder requirements are,met by one or more system requirements, and all system requirements mget
or confribute to meeting at least one_stakeholder requirement. The system requirements are held in an approprigte
data rgpository that permits traceability to stakeholder needs and architectural design.

4) Naintain throughout the_system life cycle the set of system requirements together with the associated
rationale, decisions.and assumptions.

6.4.3 Arrhitectural Design Process

6.4.3.1 Purpose

The purpdsé-of the Architectural Design Process is to synthesize a solution that satisfies system requirements.

This process encapsulates and defines areas of solution expressed as a set of separate problems of
manageable, conceptual and, ultimately, realizable proportions. It identifies and explores one or more
implementation strategies at a level of detail consistent with the system’s technical and commercial
requirements and risks. From this, an architectural design solution is defined in terms of the requirements for
the set of system elements from which the system is configured. The specified design requirements resulting
from this process are the basis for verifying the realized system and for devising an assembly and verification
strategy.

6.4.3.2 Outcomes
As a result of the successful implementation of the Architectural Design Process:
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a) An architectural design baseline is established.

b) The implementable set of system element descriptions that satisfy the requirements for the system are
specified.

c) The interface requirements are incorporated into the architectural design solution.
d) The traceability of architectural design to system requirements is established.
e) A basis for verifying the system elements is defined.

f) A basis for the integration of system elements is established.

6.4.3.3 Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
palicies and procedures with respect to the Architectural Design Process.

NOTE For more information on architecture representation, refer to ISO/IEC 42010y Architecture Description
of|Software-Intensive Systems.

a)| Define the architecture. This activity consists of the following tasks:
1) Define appropriate logical architectural designs.

NOTE  This includes identifying and defining derived requirements for describing functional and pgrformance
requirements, services and attributes, timeline requirements, data’flow requirements, etc., as appropriate|to a logical
architecture. Prior to partitioning logical architecture to physical elements, conflicts among and betwgen various
logical descriptions are resolved and each logical architecture is shown to be complete and consistent| by making
mutual traceability checks with the defined system requirements.

2) Partition the system functions identified in“requirements analysis and allocate them to elements of
system architecture. Generate derived requirements as needed for the allocations.

3) Define and document the interfaces between system elements and at the system boupdary with
external systems.

NOTE Definitions are made with a level of detail and control appropriate to the creation, use and evolution of the
system entity and with interface~documentation from parties responsible for external interfacing entities. Human-
system and human-human linterfaces are also defined and controlled. Interface definitions conform to [recognized
product sector or international standards where these exist, e.g., ISO 9241 for human-computer interface ¢r the Open
System Interconnect seven layer model for data communications in ISO/IEC 7498-1.

b)| Analyze and evaluate the architecture. This activity consists of the following tasks:

1) Analyze the resulting architectural design to establish design criteria for each element.

NOTE The design criteria include the physical, performance, behavioural, durability and sustainaple service
characteristics. Typically, Stakeholder Requirements Definition, Requirements Analysis and Architectyral Design

2) Determine which system requirements are allocated to operators.

NOTE 1 This determination takes account of the context of use factors and considers, as a minimum, the following
factors for the most effective, efficient and reliable human-machine interaction:

i) Limitations of human capabilities;
i) Human actions critical to safety and how the consequences of error are addressed;

ii) Integration of human performance into systems and their operation.
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NOTE 2 Guidance on user-centred design is given in ISO 13407.

3) Determine whether hardware and software elements that satisfy the design and interface criteria are

available off-the-shelf.

NOTE This includes evaluation of design elements that are not readily available in order to determine if

an

element is to be developed, or if existing system elements will be re-used or adapted. Establish the costs, schedule,

and technical risks associated with these make/modify/buy decisions.

4) Evaluate alternative design solutions, modelling them to a level of detail that permits comparison
against the specifications expressed in the system requirements and the performance, costs, time

scales and risks expressed in the stakeholder requirements.

NOTE This includes:

i assessing and communicating the emergence of adverse system properties resulting)from t
interaction of candidate system elements or from changes in a system element;

i) ensuring that the constraints of enabling systems are taken account of in the design;

realizing a feasible, effective, stable and optimized design.
c) Document and maintain the architecture. This activity consists of the following tasks:

1) $pecify the selected physical design solution as an architectural design baseline in terms of
inctions, performance, behaviour, interfaces and unavoidable)implementation constraints.

=

NOTH  These specifications are the basis of the system solution_and an origin for system element acquisit
agreements, including acceptance criteria. They may be in theform of sketches, drawings or other descriptig
appropriate to the maturity of the development effort, e.g., feasibility design, conceptual design, pre-fabrication des
They pre the basis for deciding whether to produce, re-usg, of acquire system elements, for verifying the syst
elemepts and for defining an integration strategy for the system.

2) Record the architectural design information!

NOTH  This records the structural and fungtional partitioning, interface and control definitions and the des
decisipns and conclusions, with traceability to the requirements baseline. The architectural design baseline enab)
review in the event of change throughout the life cycle, as well as providing information for any subsequent re-usg
the arghitecture. It is also the information source from which tests during integration are defined.

3) Maintain mutual traceability-between specified design and system requirements.
6.4.4 Implementation Process

6.4.4.1 [Purpose

The purpgse of the tmplementation Process is to realize a specified system element.

iif) performing effectiveness assessments, trade-off analyses and risk analyses that lead toward

its

gn
es
of

This procgsstransforms specified behaviour, interfaces and implementation constraints into fabrication actig

ns

that create a sysfem element according to the practices of the selected implementation technology.

e

system element is constructed or adapted by processing the materials and/or information appropriate to the
selected implementation technology and by employing appropriate technical specialties or disciplines. This

process results in a system element that satisfies specified design requirements through verification a
stakeholder requirements through validation.

6.4.4.2 Outcomes
As a result of the successful implementation of the Implementation Process:

a) Animplementation strategy is defined.

nd
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b) Implementation technology constraints on the design are identified.
c) A system element is realized.

d) A system element is packaged and stored in accordance with an agreement for its supply.

6.4.4.3 Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Implementation Process.

a) Plan the implementation. This activity consists of the following tasks:

1) Generate an implementation strategy.

NOTE  This includes implementation procedures, fabrication processes, tools and equipment, implementation
tolerances and verification uncertainties. In the case of repeated system element impleémentation, [e.g., mass
production, replacement system elements, the implementation procedures and fabrication' processes arg defined to
achieve consistent and repeatable producibility.

2) Identify the constraints that the implementation strategy and implementation technology impose on
the design solution.

NOTE This includes current or anticipated limitations of the chosen implementation technology, acquirgr furnished
materials or system elements for adaptation and limitations resulting from the use of required implementatipn enabling
systems.

b)| Perform implementation. This activity consists of the following tasks:

1) Realize or adapt system elements using the implementation enabling systems and| specified
materials according to the defined implementation procedures for hardware fabrication] software
creation and/or operator training.

NOTE  Adaptation includes configuration_of* hardware and software elements that are reused of acquired.
Realization or adaptation is conducted withiregard to standards that govern applicable safety, security, privacy and
environmental guidelines or legislation and-the practices of the relevant implementation technology.

i) Hardware Fabrication
Fabricate hardware €lements using the conditioning, forming and fabrication techniques felevant to
the physical implefnentation technology and materials selected. As appropriate, hardwarg elements
are tested to confirm specified product quality characteristics.
i) Software Creation

Develop software elements and, as appropriate, compile, inspect and test to asgure their

conformance to the design criteria. ISO/IEC 12207:2008 applies to system elements fealized in
Software.

iii) Operator Training

Deliver appropriate training to prepare operators for performing tasks in accordance with required
performance standards and operational procedures and, as appropriate, confirm that the specified
range and level of competence has been attained. This may include awareness of the operational
environment, including appropriate failure detection and isolation instruction.

2) Record evidence that the system element meets supplier agreements, legislation and organizational
policy.

NOTE This provides objective evidence that the requirements from architectural design have been fulfilled by the
implemented system element. Evidence is provided in accordance with supply agreements, legislation and
organization policy,
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3) Package the system element and store as appropriate.

NOTE  Contain the system element in order to achieve continuance of its characteristics. Conveyance and
storage media, and their durations, influence the specified containment.

6.4.5 Integration Process

6.4.51 Purpose

The purpose of the Integration Process is to assemble a system that is consistent with the architectural design.

This procgss TOMbDINES SYStEnT efements to form compliete or partia systenT configurations fimorder to creatg a

product specified in the system requirements.

6.4.5.2 [Outcomes

As a resulf of the successful implementation of the Integration Process:

a) A sysfem integration strategy is defined.

b) Unavgidable constraints of integration that influence requirements are defined:

is

c) A sydtem capable of being verified against the specified requirements: from architectural design
assenpbled and integrated.

d) Non-conformances due to integration actions are recorded.

6.4.5.3 |Activities and tasks

The projegct shall implement the following activities and-tasks in accordance with applicable organization
policies and procedures with respect to the Integration Rrocess.

a) Plan integration. This activity consists of the following tasks:
1) Define an assembly sequence and strategy that minimizes system integration time, costs, and risks.

NOTE This strategy may permit verification against a sequence of progressively more complete system elemgnt
configyrations. It is dependent on-system element availability and is consistent with a fault isolation and diagnosis
strateqy. Wherever possible, an integrated configuration includes its human operators. Successive applicationg of
the Intggration Process and thé Verification Process, and when appropriate the Validation Process, are repeated [for
systenjs at successive levels yntil the system-of-interest has been realized.

2) Identify the copstraints on the design arising from the integration strategy.

NOTE This . <includes factors such as accessibility, integration enabling systems and requifed
interfaging/interconnections for intermediate assembly configurations.

b) Perfofm-integration. This activity consists of the following tasks:

1) Obtain integration enabling systems and specified materials according to the defined integration
procedures.

NOTE The enabling system for integration may include integration facilities, jigs, conditioning facilities and
assembly equipment. Integration enabling system requirements, constraints and other limitations are defined.

2) Obtain system elements in accordance with agreed schedules.

NOTE  System elements can be received from suppliers or be withdrawn from storage. System elements are
handled in accordance with relevant health, safety, security and privacy considerations.
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3) Assure that the system elements have been verified and validated against acceptance criteria
specified in an agreement.

NOTE  System elements that do not pass verification are identified as such and handled in accordance with
defined procedures.

4) Integrate system elements in accordance with applicable interface control descriptions and defined
assembly procedures, using the specified integration facilities.

5) Analyze, record, and report integration information, including results of integration actions, non-
conformances, and corrective actions taken.

NOTE _ This includes resolution of problems due to the integration strateqy, the integration enabling systems or
manual assembly errors. The data is analyzed to enable corrective or improvement actions to the integratfon strategy
and its execution. Lessons learned should also be recorded.

The purpose of the Verification Process is to confirm that the specified design.requirements are fulfilled by the

This process provides the information required to effect the remedial agtions that correct non-conformances in

6.4

Th
po

a)

.4.6.2 Outcomes

1.6.3  Activities and tasks

realized system or the processes that act on it.

a result of the successful implementation of the Verification Process:
A verification strategy is defined.

Verification constraints are provided as inputs to requirements.
Data providing information for corrective action is reported.

Objective evidence that the realized product satisfies the system requirements and the architectural
design is provided.

e project shall implement the following activities and tasks in accordance with applicable organization

icies and procedures with respect to the Verification Process.
Plan verification. This activity consists of the following tasks:

1) «Define the strategy for verifying the system entities throughout the life cycle.

NOTE This strategy applies to the system and to its descriptions, e.g., requirements, design defjnitions. It

includes the context and purpose for each instance of verification action, e.g., verifying the design, ability to build the
design correctly, ability to reproduce the system, ability to correct a fault arising, ability to predict failures. Verification
demonstrates, through assessment of the product, that the system is made "right", i.e., fulfils the specified design
against which the product was realized. During verification, wherever possible, the system includes its human
operators. The nature and scope of the verification action, e.g., review, inspection, audit, comparison, static test,
dynamic test, demonstration (or a combination of these) depend on whether a model, prototype or actual product is
being verified, and on the perceived risks, e.g., safety, commercial criticality.

2) Define a verification plan based on system requirements.
NOTE  The plans account for the sequence of configurations defined in the integration strategy and, where

appropriate, take account of disassembly strategies for fault diagnosis. The schedule typically defines risk-managed
verification steps that progressively build confidence in compliance of the fully configured product.
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3) Potential constraints on design decisions are identified and communicated.

NOTE This includes practical limitations of accuracy, uncertainty, repeatability that are imposed by the verification
enabling systems, the associated measurement methods, the need for system integration, and the availability,
accessibility and interconnection with enabling systems.

b) Perform verification. This activity consists of the following tasks:

1) Ensure that the enabling system for verification is available and associated facilities, equipment and
operators are prepared to conduct the verification.

2) Conduct verification to demonstrate compliance to the specified design requirements.

NOT Non-compliance identifies the existence of random faults and/or design errors, and corrective actions Lre
initiatgqd as appropriate. Verification is undertaken in a manner, consistent with organizational constraints; such that
uncerfainty in the replication of verification actions, conditions and outcomes is minimized. Approved récords| of
verificgtion actions and outcomes are made.

3) Nlake available verification data on the system.
NOTH  This is conducted in accordance with agreements and legal, regulatory or produgt‘s€ctor requirements.
4) Analyze, record and report verification, discrepancy and corrective action‘information.

NOTH| In accordance with agreement terms or organizational objectives, conduct verification to isolate that par{ of
the syptem that is giving rise to a non-conformance. Fault diagnosis is conducted to a level of resolution consistgnt
with cpst effective remedial action, including re-verification following defectcorrection, and/or organizational quaity
improyement actions. Verification data is collected, classified and-collated according to criteria defined in the
verification strategy. This categorizes non-conformances according<ta’their source and corrective action and owrler.
The verification data is analyzed to detect essential features sueh as trends and patterns of failure, evidence| of
design errors and emerging threats to services.

6.4.7 Transition Process

6.4.7.1 [Purpose

The purpgse of the Transition Process is to ‘establish a capability to provide services specified by stakeholder
requirements in the operational environment.

This procgss installs a verified system, together with relevant enabling systems, e.g., operating system,
support system, operator training, system, user training system, as defined in agreements. This process| is

used at each level in the system.structure and in each stage to complete the criteria established for exiting the
stage. It includes preparing@pplicable storage, handling, and shipping enabling systems.

6.4.7.2 |Outcomes

As a resulf of thetsuccessful implementation of the Transition Process:

a) A system transition strategy is defined.

b) A system is installed in its operational location.

c) A system, when operated, is capable of delivering specified services.
d) The configuration as installed is recorded.

e) Corrective action reports are recorded.

f) A service is sustainable by enabling systems.
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6.4.7.3  Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Transition Process.

a) Plan the transition. This activity consists of the following tasks:
1) Prepare a transition strategy.

NOTE The ftransition strategy includes installation and commissioning of the system in accordance with
agreements. Wherever possible this includes human operators.

2) Prepare the site of operation in accordance with installation requirements

NOTE Site preparation is conducted in accordance with applicable health, safety, security and._enyironmental
regulations.

b)| Perform the transition. This activity consists of the following tasks:
1) Deliver the system for installation at the correct location and time.
NOTE It may be necessary to account for intermediate storage prior to delivery.

2) Install the system in its operational location and interfaced to its.environment according to fits system
specification.

NOTE The system is configured with required operational data-
3) Demonstrate proper installation of the system.

NOTE Acceptance tests defined in the agreement {0 _deliver can demonstrate satisfactory installation. | Where the
exact location or environment of operation is not available, a representative example is selected.

4) Activate the system.
5) Demonstrate the installed system:-is capable of delivering its required services.

NOTE  Acceptance tests, as speeified in agreements, can define the criteria that demonstrate that fhe system
entity possesses the capability to deliver the required services when installed in its operational location angl staffed by
operators.

6) Demonstrate the-services provided by the system are sustainable by the enabling systems.

7) Analyze, record, and report the transition information, including results of transition actjons, non-
conformanges, and corrective actions taken.

NOTE ~Post-implementation reporting includes flaws in the system requirements as well as technichl features.
Where.inconsistencies exist at the interface between the system, its specified operational environmeht and any
systemis that enable the utilization stage, the deviations lead to corrective actions and/or requiremernt changes.
Lessons learned should also be recorded.

6.4.8 Validation Process

6.4.8.1 Purpose

The purpose of the Validation Process is to provide objective evidence that the services provided by a system
when in use comply with stakeholders’ requirements, achieving its intended use in its intended operational
environment.

This process performs a comparative assessment and confirms that the stakeholders’ requirements are
correctly defined. Where variances are identified, these are recorded and guide corrective actions. System
validation is ratified by stakeholders.
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6.4.8.2 Outcomes

As a result of the successful implementation of the Validation Process:

a)
b)
c)

d)

6.4.8.3 |Activities and tasks

A validation strategy is defined.
The availability of services required by stakeholders is confirmed.

Validation data is provided.

Data capable of providing information for corrective action is reported.

The project shall implement the following activities and tasks in accordance with applicable orgahization

policies and procedures with respect to the Validation Process.

a)

b)

48

Plan yalidation. This activity consists of the following tasks:

1) Define the strategy for validating the services in the operational environment and achieving
stakeholder satisfaction.

NOTH  Validation demonstrates, through assessment of the services presentedto the stakeholders, that the "right"
system entity has been created, i.e., is fit for its purpose and satisfies the customer. Validation takes place from the
earliegt stage of a life cycle. For example paper prototypes, simulations. or mock-ups of the system undler
develgpment in a corresponding representation of its environment may be used to validate at the concept stage. The
naturg and scope of the validation action depends on whether a model,\prototype or actual system is being validatgd,
on risks, (e.g., novelty, safety, technical and commercial criticality«issues), on the agreement and organizatiopal
constrpints, and on the stakeholder requirements. The suppliersthe acquirer, or an agent of the acquirer may |do
validation of the realized product. The responsibility is designated'in the agreement.

2) Rrepare a validation plan.

NOTE Validation is based on the stakeholder ‘requirements. Where appropriate, define validation steps, elg.,
varioug operational states, scenarios and missionsithat progressively build confidence in conformance of the installed
systen] and assist diagnosis of any discrepancies. Methods and techniques needed to implement the validatjon
stratedy are specified, as are the purpose,) conditions and conformance criteria for each validation. Where
stakehplder requirements cannot be specified comprehensively or change frequently, repeated validation of (offen
rapidly| developed) increments in system-evolution may be employed to refine stakeholder requirements and mitigate
risks irl the correct identification of peed, e.g., ISO 13407 describes an iterative life cycle that involves users.

Perfofm validation. This activity consists of the following tasks:

1) HBnsure that any.operators, enabling system for validation and associated facilities are ready in order
td conduct validation.

2) (Conduct validation to demonstrate conformance of services to stakeholder requirements.

NOTE VAalidation is undertaken in a manner, consistent with organizational constraints, such that uncertainty in the
replication/of validation actions, conditions and outcomes is minimized. Obijectively record and approve validatjon
actions and results. Validation may also be conducted to confirm that the system not only satisfies all operational,
functional and usability requirements, but also satisfies the often less formally expressed, but sometimes overriding,
attitudes, experience and subjective tests that comprise customer satisfaction.

3) Make available validation data on the system according to legal, regulatory or product sector
requirements.

4) As appropriate to agreement terms or organizational objectives, conduct validation to isolate that part
of the system giving rise to a non-conformance.

NOTE Fault diagnosis is conducted to a level of resolution consistent with cost effective remedial action, including
re-validation following defect correction and/or organizational quality improvement actions.
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5) Analyze, record and report validation data according to criteria defined in the validation plan.

NOTE This activity categorizes non-conformances according to their source and corrective action owner. The
validation data is analyzed to detect essential features such as trends and patterns of failure, evidence of design
errors and emerging threats to services.

6.4.9 Operation Process

6.4.9.1 Purpose

The purpose of the Operation Process is to use the system in order to deliver its services.

Tt

[S—ProCESS asSigns Personmet 1o operate the SystenT, and—Tmomnitors  theServices andoperajor-system

performance. In order to sustain services it identifies and analyzes operational problems~inDfelation to

agreements, stakeholder requirements and organizational constraints.

6.4.9.2 Outcomes

As
a)
b)
c)
d)
6.4

Th
po

a)

1.9.3  Activities and tasks

b)

a result of the successful implementation of the Operation Process:
An operation strategy is defined.

Services that meet stakeholder requirements are delivered.
Approved corrective action requests are satisfactorily completed.

Stakeholder satisfaction is maintained.

e project shall implement the following activitiés and tasks in accordance with applicable organization

icies and procedures with respect to the Operation Process.
Prepare for operation. This activity consists of the following tasks:

1) Prepare a strategy for operation.

NOTE  This defines 1) Thetavailability of services as they are introduced, routinely operated and withdrawn from
service. Where appropriate it includes co-ordination with pre-existing, concurrent or continuing services delivered by
other systems that provide’identical or similar services. 2) The staffing strategy and schedules for operators. 3)
Where appropriate, the release and re-acceptance criteria and schedules of the system to permit modifications that
sustain existing or enhanced services.

2) Obtain.ether services related to operation of the system.
3) AsSsign trained, qualified personnel to be operators.

NOTE This may include awareness of the system in its operational environment and a defined prdqgramme of
familiarization, with appropriate failure detection and isolation instruction. Operator knowledge, skill and|experience

IGL{U;ICIIICIIlb HU;UIC .liIU pCIbUIIIIUi acicbiiuu bl;.lcl;d, dlld VViIUIU IC;CVdIIi, i.i ICiI aui.i IUI;Ldi.iUII i.U Upv::laic ib Conflrmed
Selection and training of instructors to perform training that employs the operational system may be an aspect of
staffing. A training mode of the operational system may impact service availability.

Perform operational activation and check-out. This activity consists of the following task:

1) Activate the system in its intended operational situation to deliver instances of service or continuous
service according to its intended purpose.

NOTE Where agreed, maintain continuous service capacity and quality when the system replaces an existing
system that is being retired. During a specified period of changeover or concurrent operation, manage the transfer of
services so that continuing conformance to persistent stakeholder needs is achieved.
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c)

d)

e)

6.4.10 M3intenance Process

6.4.10.1
The purpgse of the Maintenance Process is to sustain the capability of the system to provide a service.

This process monitors the system’s capability to deliver services, records problems for analysis, tak
corrective| adaptive, perfective and preventive actions and confirms restored capability.

6.4.10.2

Use system for operations. This activity consists of the following tasks:

1) Consume materials, as required, to sustain the services.

NOTE This includes energy sources for hardware and provisions for operators.

2) Monitor operation to ensure that the system is operated in accordance with the operations plans, in a
safe manner and compliant with legislated guidelines concerning occupational safety and
environmental protection.

3) Monitor the system operation to confirm that service performance is within acceptable parameters.

NOTE The system may exhibit unacceptable performance when system elements implemented in hardware_hgve

exceeded their useful life or the system’s operational environment affects the operating and maintenance personpel

(includjng staff turnover, operator stress and fatigue).

Perform operational problem resolution. This activity consists of the following tasks:

1) Rerform failure identification actions when a non-compliance has occurred in the-delivered serviceg.

2) [Determine the appropriate course of action when corrective action is required.to remedy failings due
to changed need.

NOTE The appropriate course of action may include, but not be limited to, introducing minor hardware or software

adaptdtions or modified operator action, changes to the stakeholder requiréments, changes to the design and
implementation of the system, or tolerating diminished services.

3)

Suppert the customer. This activity consists of the following task:

1)

NOTH  The results are analysed and requiréd-action to restore or amend services in order to provide continy
stakeholder satisfaction is identified. Wherever'possible the benefit of such action is agreed with stakeholders or th
repredentatives.

Introduce remedial changes to operating procedures, the-operational environment, human-mach
mterfaces and operator training as appropriate when human error contributed to failure.

Continuously or routinely communicate withiusers to determine the degree to which deliven
services satisfy their needs.

Purpose

or

Qutcomes

As a result of the successful implementation of the Maintenance Process:

a)
b)
c)

d)
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A maintenance strategy is developed.

Maintenance constraints are provided as inputs to requirements.

Replacement system elements are made available.

Services meeting stakeholder requirements are sustained.
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The need for corrective design changes is reported.

Failure and lifetime data is recorded.

6.4.10.3 Activities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and procedures with respect to the Maintenance Process.

a)

b)

Plan maintenance. This activity consists of the following tasks:

1) Prepare a maintenance strategy.

NOTE  This defines schedules and resources required to perform corrective and preventive mairtenance in
conformance with operational availability requirements. It should include:

i) The corrective and preventive maintenance strategy to sustain service.'in the dperational
environment in order to achieve customer satisfaction;

i) The scheduled preventive maintenance actions that reduce the(likelihood of system failure
without undue loss of services, e.g., suspension or restriction of the services;

iii) The number and type of replacement system elements to be stored, their storage locations and
conditions, their anticipated replacement rate, their storage life and renewal frequency;

iv) The skill and personnel levels required to effect™repairs and replacements, accdunting for
maintenance staff requirements and any relevantiegislation regarding health and safety, security
and the environment. These proceduresinclude disassembly strategy, fault |diagnosis
techniques, re-assembly and testing sequences.

2) Define the constraints on system requirements that are unavoidable consequencés of the
maintenance strategy.

NOTE These may result from the need toy 1) re-use existing maintenance enabling systems; 2) re-Uyse existing
holdings of replaceable system element.andvaccommodate re-supply limitations; 3) conduct maintenancg in specific
locations or environments.

Perform maintenance. This activity consists of the following tasks:

1) Obtain the enabling'systems, system elements and services to be used during maintenapce of the
system.

2) Implementproblem reporting and incident recording to guide diagnosis of individual events and
histories to support future corrective, adaptive, perfective and preventive maintenance.

3) Implement the procedures for correction of random faults and/or scheduled replacement|of system
elements.

NOTE For random system failures, the fault is isolated down to the planned level of system element rgplacement,
the system element is replaced and correct system performance is verified. Actions are recorded in order|to estimate

the useful life of degradable system elements.
4) Initiate corrective action to remedy previously undetected design errors.

NOTE Record and communicate to relevant parties the need for potential corrective action to development, e.g.,
defect, and/or to production actions. This can have consequences on relevant enabling systems.

5) Confirm that logistics actions satisfy the required replenishment levels so that stored system
elements meet repair rates and planned schedules.

NOTE Monitor the quality and availability of spares, their transportation and their continued integrity during
storage. Acquire, train and accredit, as necessary, personnel to maintain operator numbers and skills.
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7)
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Perform preventive maintenance by replacing or servicing system elements prior to failure,

according to planned schedules and maintenance procedures.
Perform failure identification actions when a non-compliance has occurred in the system.

Maintain a history of problem reports, corrective actions and trends to inform operations a
maintenance personnel, and other projects that are creating or utilizing similar system entities.

6.4.11 Disposal Process

6.4.11.1

Purpose

The purpgse of the Disposal Process is to end the existence of a system entity.

This procq

a final condition and returning the environment to its original or an acceptable condition.~This procs

destroys,
accordand
required,
environms

6.4.11.2

As a resulf of the successful implementation of the Disposal Process:

a) A sysfem disposal strategy is defined.

b) Dispo
c) Thes
d) Thee

e) Recorn
availa

6.4.11.3

The proje
policies af

a) Plan disposal. This@ctivity consists of the following tasks:

1) 0
P

NOTH|

ss deactivates, disassembles and removes the system and any waste products, consigning them
stores or reclaims system entities and waste products in an environmentally sbund manner,

it maintains records in order that the health of operators and users, and) the safety of f
nt, can be monitored.

Outcomes

bal constraints are provided as inputs to requirements;
stem elements or waste products are destroyed,istored, reclaimed or recycled.
nvironment is returned to its original or an agreed state.

ds allowing knowledge retention of disposal actions and the analysis of long-term hazards 4
ble.

Activities and tasks

ct shall implement the-following activities and tasks in accordance with applicable organizat
d procedures with respect to the Disposal Process.

efine a disposal strategy for the system, to include each system element and any resulting wa
roducts.

nd

to
SS
n

e with legislation, agreements, organizational constraints and stakeholder requirements. Where

he

bte

of

This defines schedules, actions and resources that: 1) permanently terminate the system's delivery

servic

ha-

ng

subsequent adverse effects on stakeholders, society and the environment; 3) take account of the health, safety,
security and privacy applicable to disposal actions and to the long term condition of resulting physical material and

inform

ation.

2) Unavoidable constraints on the system design arising from the disposal strategy are communicated.

NOTE

This includes issues of disassembly, including their associated enabling systems, access to and availabi

of storage locations and available skill levels.

lity

3) Specify containment facilities, storage locations, inspection criteria and storage periods if the system
is to be stored.
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Perform disposal. This activity consists of the following tasks:
1) Acquire the enabling systems or services to be used during disposal of a system.

2) Deactivate the system to prepare it for removal from operation.

NOTE Interfaces to other systems are considered, e.g., power, fuel, are disconnected in accordance with
disassembly instructions and relevant health, safety, security and privacy legislation.

3) Withdraw operating staff from the system and record relevant operating knowledge.

NOTE This is conducted in accordance with relevant safety, security, privacy and environmental standards,
directives and laws.

4) Disassemble the system into manageable elements to facilitate its removal for reuse;|recycling,
reconditioning, overhaul, archiving or destruction.

5) Remove the system from the operational environment for reuse, recycling, reconditioning, overhaul
or destruction.

NOTE This is conducted in accordance with relevant safety, security, privaCy~and environmental|standards,
directives and laws. Elements of the system that have useful life remaining,\either in their current gondition or
following overhaul, are transferred to other systems-of-interest or organizations. Where appropriate, |recondition
system elements to extend their useful life. Reallocate, redeploy or retire operators.

6) Conduct destruction of the system, as necessary, to reduce the amount of waste treatment or to
make the waste easier to handle.

NOTE This activity includes obtaining the destruction services required in order to melt, crush, incinerate or
demolish the system or its elements as necessary. Act to safeguard and secure knowledge and skills pogsessed by
operators.

Finalize the disposal. This activity consists of-the following tasks:

1) Confirm that no detrimental health, safety, security and environmental factors exist following disposal.

2) Archive information gathered.through the lifetime of the system to permit audits and reviews in the
event of long-term hazard§_to health, safety, security and the environment, and to pefmit future
system creators and users to build a knowledge base from past experiences.
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Annex A
(normative)
Tailoring Process

A.1 Introduction

This Annex provides requirements for the tailoring of this International Standard.

NOTE 1 Tailoring is not a requirement for conformance to the standard. In fact, tailoring is not permitted if a claim
"full conformance" is to be made. If a claim of "tailored conformance" is made, then this process is applied to perform

tailoring.

NOTE 2 Additional guidance for tailoring can be found in a future Technical Report (ISO/IEC TR 24748, Guide for

cycle mandgement).

A.2 Tailoring Process

A.2.1 Purpose

The purpgse of the Tailoring Process is to adapt the processes aof)this International Standard to sati
particular gircumstances or factors that:

a)

b)

c)

A.2.2 Oytcomes
As a resulf of the successful implementation of the Tailoring Process:

a) Modifiled or new life cycle processes are defined to achieve the purposes and outcomes of a life cy
mode].

A.2.3 Adtivities andtasks

If this International Standard is tailored, then the organization or project shall implement the following tasks
accordange with-applicable policies and procedures with respect to the Tailoring Process, as required.

a)

54

Surrolind an organization that is employing this International/Standard in an agreement;

Influemce a project that is required to meet an agreement in which this International Standard
referenced;

Reflegt the needs of an organization in order.to supply products or services.

of
he

ife

o
<

is

Cle

in

Identify ‘and document the circumstances that influence tailoring. These influences include, but are ot
limited to:

1) stability of, and variety in, operational environments;

2) risks, commercial or performance, to the concern of interested parties;

3) novelty, size and complexity;

4) starting date and duration of utilization;

5) integrity issues such as safety, security, privacy, usability, availability;
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6) emerging technology opportunities;

7) profile of budget and organizational resources available;

8) availability of the services of enabling systems;

9) roles and responsibilities in the overall life cycle of the system;
10) the need to conform to other standards.

In the case of properties critical to the system, take due account of the life cycle structures reco
or mandated by standards relevant to the dimension of the criticality.

d)

N(
ma
an

N(
Pr
st

N(
prq
Cy

e)

NQ
ad

NQ
Int
prd
ap
ac

Obtain input from all parties affected by the tailoring decisions. This includes, but may not belin|
1) the system stakeholders;

2) the interested parties to an agreement made by the organization;

3) the contributing organizational functions.

Make tailoring decisions in accordance with the Decision Management Rrocess to achieve the
and outcomes of the selected life cycle model.

TE 1 Organizations establish standard life cycle models as a part of the' Life Cycle Model Management
y be appropriate for an organization to tailor processes of this Interpatiénal Standard in order to achieve th
 outcomes of the stages of a life cycle model to be established.

TE 2 Projects select an organizationally-established life cycle:model for the project as a part of the Projg
cess. It may be appropriate to tailor organizationally adopted processes to achieve the purposes and outcq
ges of the selected life cycle model.

TE 3 In cases where projects are directly applying this International Standard, it may be approprig
cesses of this International Standard in order to~achieve the purposes and outcomes of the stages of a
le model.

Select the life cycle processes thatrequire tailoring and delete selected outcomes, activities, or {

TE 1 Irrespective of tailoring, erganizations and projects are always permitted to implement processes t
Hitional outcomes or implement-additional activities and tasks beyond those required for conformance to this

TE 2  An organization-or,project may encounter a situation where there is the desire to modify a prov
brnational Standard. Modification should be avoided because it may have unanticipated consequence
cesses, outcomes,-activities or tasks. If necessary, modification is performed by deleting the provision (
bropriate claim of-tailered conformance) and, with careful consideration of consequences, implementing a f
hieves additional.outcomes or performs additional activities and tasks beyond those of the tailored standard.

mmended

ited to:

purposes
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ct Planning
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Suitable life

Asks.

hat achieve
standard.

sion of this
5 on other
making the
rocess that

©l
©l

SO/IEC 2008 — Al rights reserved
EEE 2008 — All rights reserved

55


https://standardsiso.com/api/?name=226e672937e088ef60e3b4d445ec9c3b

	ISO/IEC 15288:2008(E) — IEEE Std 15288-2008
	Systems and software engineering — System life cycle processes
	International Standard ISO/IEC 15288:2008(E)
	Introduction
	IEEE Introduction
	Notice to users
	Errata
	Interpretations
	Patents


	CONTENTS
	1 Overview
	2 Conformance 
	3 Normative references
	4 Terms and definitions
	5 Key concepts and application of this International Standard
	6 System Life Cycle Processes
	Annex A (normative) Tailoring Process
	Annex B (informative) Process Reference Model for Assessment Purposes
	Annex C (informative) Process Integration and Process Constructs
	Annex D (informative) Process views
	Annex E (informative) ISO/IEC 15288 and ISO/IEC 12207 Process alignment
	Annex F (informative) Relationship to other IEEE standards
	Annex G (informative) Bibliography
	Annex H (informative) List of participants



