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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 jomt technlcal commlttee is to prepare Internatlonal Standards Draft Internatlonal

Standards ado|
an Internationg

| Standard requires approval by at Ieast 75 % of the national bodies casting a vote

Attention is dra
rights. ISO and

wn to the possibility that some of the elements of this document may be the subjéct of]
IEC shall not be held responsible for identifying any or all such patent rights.

patent

ISO/IEC 15284
Subcommittee

was prepared by Joint Technical Committee ISO/IEC JTC 1, Infermation tech

SC 7, Systems and software engineering.

nology,

This second edlition cancels and replaces the first edition (ISO/IEC 15288:2002), which has been technically
revised.
The IEEE Co

mputer Society collaborated with ISO/IEC JTC 1 in/the” development of this International

Standard. /EEH
Processes, wa

Changes in th

ISO/IEC 12207.

their joint use.

E Std 15288-2004, Adoption of ISO/IEC 15288:2002,Systems Engineering—System Life
5 one of the base documents used in the development of this International Standard.

s revision of ISO/IEC 15288 were developed in conjunction with a corresponding revi

The purpose of these revisions is to better-align the two International Standards to fa
This alignment takes the first step toward*harmonization of the structures and contents
al Standards, while supporting the requirements of the assessment community. This ali

e Cycle

sion of
cilitate
of the

two Internation inment
provides the fgundation to facilitate evolution to -an integrated and fully harmonized treatment of lif¢ cycle
processes.

This Internatiopal Standard was developed with the following goals:

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

where apf of the

ISO/IEC 1

enable us
compatibil

licable, provide.common process names and process structure between the revision
288 and ISO/IEE 12207

er community to evolve towards fully harmonized standards, while maximizing bagkward

ty, and

leverage trn years of experience with the development and use of ISO/IEC 12207 and ISO/IEC 15288.

A subsequent revision is intended o achieve a fully harmonized view of the system and software Tife cycle
processes. Identified areas to consider in the future include: common process purposes and outcomes,
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 disclaims
apy express or implied warranty, including any implied warranty of merchantability or itness tor a specific] purpose, or
that the use of the material contained herein is free from patent infringement. IEEE Standards documents)pre supplied
“ASIS.”

The existence of an IEEE Standard does not imply that there are no other ways to produces test, measurg, purchase,
njarket, or provide other goods and services related to the scope of the IEEE Standard, Furthermore, the viewpoint
ekpressed at the time a standard is approved and issued is subject to change brought about/through developments in the
sfate of the art and comments received from users of the standard. Every IEEE Standard is subjected to reyiew at least
eyery five years for revision or reaffirmation. When a document is more than five years.old and has not beer] reaffirmed,
itlis reasonable to conclude that its contents, although still of some value, do not wholly reflect the present stage of the art.
Users are cautioned to check to determine that they have the latest edition of any [EEE Standard.

—

1 publishing and making this document available, the IEEE is not suggesting or rendering professional or ofher services
r, or on behalf of, any person or entity. Nor is the IEEE undertaking to jperform any duty owed by any other person or
htity to another. Any person utilizing this, and any other IEEE Standards document, should rely upon the|advice of a
mpetent professional in determining the exercise of reasonable-care in any given circumstances.

O O =h

Ipterpretations: Occasionally questions may arise regarding, the meaning of portions of standards as they relate to specific
bplications. When the need for interpretations is broughtvto the attention of IEEE, the Institute will initijte action to
epare appropriate responses. Since IEEE Standards-fepresent a consensus of concerned interests, it is jmportant to
hsure that any interpretation has also received the cencurrence of a balance of interests. For this reason, IEEE and the
njembers of its societies and Standards Coordinating Committees are not able to provide an instant [response to
infterpretation requests except in those cases wiiere the matter has previously received formal consideration.|At lectures,
symposia, seminars, or educational courses, an individual presenting information on IEEE standards shall make it clear
that his or her views should be considered the personal views of that individual rather than the fornjal position,
kplanation, or interpretation of the IEEE.

[CHs=ER"]

(¢}

)

omments for revision of IEEE-Standards are welcome from any interested party, regardless of membersh{p affiliation
ith IEEE. Suggestions fot,changes in documents should be in the form of a proposed change of text, tggether with
bpropriate supporting cemments. Comments on standards and requests for interpretations should be addressefl to:

o =

Secretary, IEEE-SA Standards Board
445 Hoes Lane

Piscataway, NJ 08854

USA

nthorizatton-to-photocopy-portions-of-any-individuat-standard-for-internat-or-personat-use—ts—granted-by—the Institute of
Electrical and Electronics Engineers, Inc., provided that the appropriate fee is paid to Copyright Clearance Center. To
arrange for payment of licensing fee, please contact Copyright Clearance Center, Customer Service, 222 Rosewood
Drive, Danvers, MA 01923 USA; +1 978 750 8400. Permission to photocopy portions of any individual standard for
educational classroom use can also be obtained through the Copyright Clearance Center.

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


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

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

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:

are constructed.

technology.

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

Almost every present-day system contains, and/or is modelled and supported by computer-based

There is &
managem

There is there
parties that creg
fashion.

This Internatig
systems. This|
processes for
improvement @

This revised |
integrated suit
aligns with the
guidelines for
corresponding

The processe
construct syste
purpose, can S

This Internatio

By an org
supported
organizati
through th
a declareq

lack of harmonization and integration of the involved disciplines, including science, engi
ent and finance.

fore a need for a common framework to improve communication and cogperation amg
ate, utilize and manage modern systems in order that they can work in afi-integrated, c

life cycle spans the conception of ideas through to the retirement of a system. It provi

heering,

ng the
bherent

nal Standard provides a common process framework covering.'thé life cycle of map-made

jes the

acquiring and supplying systems. In addition, this framework provides for the assessmént and

f the life cycle processes.

nternational Standard is an initial step in the SC7.%harmonization strategy to achieve
revision to ISO/IEC 12207 within the context,of.system life cycle processes and appli
brocess definition to support consistency, to improve usability and to align structure, tern
organizational and project processes.

5 in this International Standard formza' comprehensive set from which an organizati
m life cycle models appropriate to its products and services. An organization, dependin
elect and apply an appropriate subset to fulfil that purpose.

hal Standard can be used.inione or more of the following modes:

anization — to help_establish an environment of desired processes. These processes
bn may then employ this environment to perform and manage its projects and progress §

eir life cycle.stages. In this mode this International Standard is used to assess conform
, established-environment to its provisions.

By a proj
provide p
conforma

1oducts and services. In this mode this International Standard is used in the assess;

By an acquirer and a supplier — to help develop an agreement concerning processes and activities. Via

bct — {0 help select, structure and employ the elements of an established environn

by an infrastructure*of methods, procedures, techniques, tools and trained personng|.

a fully

b of system and software life cycle processes and“guidance for their application. This rfevision

ps SC7
s, and

bn can
j on its

can be
. The
ystems
ance of

hent to
nent of

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

agreemen

assessme

t.

nts that may be used to support organizational process improvement.

By process assessors — to serve as a process reference model for use in the performance of process

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:

vi
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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.

NOTE A future Technical Report (ISO/IEC TR 24748) will describe the relations between this International Standard
and ISQV/IEC 12207:2008.
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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 standard replaces IEEE Std 15288”"-2004 Adop’uon of ISO/IEC 15288 2002, Systems Engineering—
System Life Cy he first
international sta

ndard to prowde a comprehenswe set of life cycle processes for systems.

This new revisjon of ISO/IEC 15288 is the product of a coordinated effort by IEEE and ISO/IJECAJTC 1/SC 7.
The base docliiments 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 revised standard is a step in the SC7 harmonization strategy to achieve a fully integrated suite of system
and software life cycle processes and guidance for their application. It is also@n‘important step in the [shared
strategy of ISQ/IEC JTC 1/SC 7 and the IEEE to harmonize their respective (eollections of standards. The new
editions of ISQ/IEC 12207 and ISO/IEC 15288, and their identical IEEE editions, will provide a single, [shared
baseline of syptems and software life cycle processes applicable to-both ISO/IEC and the IEEE stgndards
collections.

Notice to users

Errata

Errata, if any, for this and all other standards can be accessed at the following URL:| http:/
standards.ieed.org/reading/ieee/updates/errata/index.html. Users are encouraged to check this URL fof errata
periodically.

Interpretatipns

Current interptetations can-be accessed at the following URL: http://standards.ieee.org/reading/ieed/interp/
index.html.

Patents

Attention is called to the possibility that implementation of this standard may require use of subject matter
covered by patent rights. By publication of this standard, no position is taken with respect to the existence or
validity of any patent rights in connection therewith. The IEEE shall not be responsible for identifying 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.

© ISO/IEC 2008 — All rights reserved
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Systems and software engineering — System life cycle
processes

1 Overview

1.1 Scope

This Internationa

more

may be used to implement that system element. The two standards are harmonized for concy

stems created
be applied at
ied throughout
lished through

n use these life

ed with one or
ding service to

C 12207:2008
rrent use on a

single project or in a single organization. When the system element is hardware, refer to other International

Standgrds outside the scope of SC7.

1.2 PUrpose

The purpose of this International Standard is to provide a defined set of processes to facilitate
among|acquirers, suppliers and otherstakeholders in the life cycle of a system.

This International Standard applies to organizations in their roles as both acquirers and suppl
used by a single organization in a self-imposed mode or in a multi-party situation. Parties ¢
same qrganization or from-different organizations and the situation can range from an informal
formal fontract.

The prpcesses in/his’ International Standard can be used as a basis for establishing business
e.g., methods, (procedures, techniques, tools and trained personnel. Annex A provides norn
regarding thestailoring of these system life cycle processes.

;

communication

ers. It can be
n be from the
greement to a

environments,
ative direction

1.3 Field-of application

This International Standard applies to the full life cycle of systems, including conception, development,
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 International Standard does not detail documentation in terms of name, format, explicit content and
recording med|a.

This Internatiopal Standard is not intended to be in conflict with any organization’s policies, procedurgs, and
standards or with any national laws and regulations. Any such conflict should be resolved bé&fore us|ng this
International Sfandard.

2 Conformance

2.1 Intended|usage

The requiremgnts in this International Standard are contained in Clause’6 and Annex A. This International
Standard provides requirements for a number of processes suitableforusage during the life cycle of a gystem.
It is recognized that particular projects or organizations may not need to use all of the processes prov|ded by
this International Standard. Therefore, implementation of this International Standard typically ipvolves
selecting a set of processes suitable to the organization-or project. There are two ways that an
implementatiop can be claimed to conform with the prquisions of this International Standard. Any daim of
conformance ig cited in only one of the two forms below,

2.2 Full confpbrmance

A claim of fyll conformance declares theiset of processes for which conformance is claimed, Full
conformance i$ achieved by demonstrating-that all of the requirements of the declared set of processgs have
been satisfied using the outcomes as evidence.

2.3 Tailored conformance

When this International Standard is used as a basis for establishing a set of processes that do not quglify for
full conformange, the clauseés of this International Standard are selected or modified in accordance With the
tailoring procepss preseribed in Annex A. The tailored text, for which tailored conformance is claimed, is
declared. Tailpred(Caonformance is achieved by demonstrating that requirements for the processes, as failored,
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 supplier,
clauses of this International Standard can be selected for incorporation in the agreement with or without modification. 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.
41

acquirbr
stakeholder that acquires or procures a product or service from a supplier

NOTE Other terms commonly used for an acquirer are buyer, customer, owner, or purchaser;

4.2
acquisiition
proces$ of obtaining a system product or service

NOTE Adapted from ISO/IEC 12207:2008.

4.3
activity
set of qohesive tasks of a process

4.4
agreement
mutual|acknowledgement of terms and conditions‘under which a working relationship is conduc{ed

4.5
architgcture
fundamental organization of a system*embodied in its components, their relationships to each other, and to
the enyironment, and the principles guiding its design and evolution

[ISO/IHC 42010:2007]
4.6
audit

systematic, independent and documented process for obtaining audit evidence and evaluating |t objectively to
determjne the extent to which audit criteria are fulfilled

[1SO 9(00:2005]

4.7
baseline

specification or work product that has been formally reviewed and agreed upon, that thereafter serves as the
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 means or equipment for facilitating the performance of an action, e.g., buildings, instruments, tools

4.1

life cycle
evolution of g system, product, service, project or other human-made entity from concéption through
retirement

412
life cycle model
framework of grocesses and activities concerned with the life cycle that may be arganized into stages, which
also acts as a fommon reference for communication and understanding

413
operator
entity that perfprms the operations of a system

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

NOTE 2 An individual operator combined with knowledge, sKills and procedures may be considered as an elgment of
the system.

NOTE 3 In the context of this specific definition, the term entity means an individual or an organization.
414

organization
person or a group of people and facilities-with an arrangement of responsibilities, authorities and relatiopships

NOTE 1 Adapted from ISO 9000:2005.

NOTE 2 A bgdy of persons_organized for some specific purpose, such as a club, union, corporation, or society, is an
organization.

NOTE 3 An |dentified~part of an organization (even as small as a single individual) or an identified group of
organizations cdn be'regarded as an organization if it has responsibilities, authorities and relationships.

415
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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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

observable result of the successful achievement of the process purpose

[ISO/IEC 12207:2008]

419
produgt
result qf a process

[ISO 9000:2005]

4.20
project
endeavyour with defined start and finish criteria undertaken to create & product or service in agcordance with
specifi¢d resources and requirements

NOTE 1 Adapted from ISO 9000:2005.

NOTE 4 A project may be viewed as a unique process comprising co-ordinated and controlled activijies and may be
composed of activities from the Project Processes and Technical Processes defined in this International Sfandard.

4.21
project portfolio
collectipn of projects that addresses the strategdic objectives of the organization

4.22
qualification
proces of demonstrating whether-ansentity is capable of fulfilling specified requirements

[ISO/IHC 12207:2008]
4.23
quality assurance

part of quality management focused on providing confidence that quality requirements will be fulffilled

[ISO 9000:2005]

4.24
requestTor tender

proposal

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 Resources may include diverse entities such as funding, personnel, facilities, capital equipment, tools, and
utilities 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 milestonep of the
entity through itg life cycle.

NOTE 2  Stages may be overlapping.

4.29

stakeholder
individual or ¢rganization having a right, share, claim, or interest in)a system or in its possespion of
characteristics|that meet their needs and expectations

4.30

supplier
organization of an individual that enters into an agreement;with the acquirer for the supply of a profduct or
service

NOTE 1 Othgr terms commonly used for supplier are cortractor, producer, seller or vendor.
NOTE 2  Thelacquirer and the supplier may be partof the same organization.

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

NOTE 2 In pfactice, thelinterpretation of its meaning is frequently clarified by the use of an associative nodin, e.g.,

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

4.32
system element
member of a set of elements that constitutes a system

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
individual or group that benefits from a system during its utilization

NOTE he-rofe-oftser-and-therote-of-operator-may-be-rested—simuitaneousty-or-sequentiaty—n-the same individual
or organization.

4.37

validafion
confirmation, through the provision of objective evidence, that the requirements for|a’specific intended use or
application have been fulfilled

[1SO 9000:2005]

NOTE Validation is the set of activities ensuring and gaining confidence”that a system is able t¢p accomplish its
intendedl use, goals and objectives (i.e., meet stakeholder requirements) in the intended operational envirgnment.

4.38
verification
confirmation, through the provision of objective evidence; that specified requirements have been fulfilled

[1SO 9000:2005]

NOTE Verification is a set of activities that compares a system or system element against the requiredl characteristics.
This mgy 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 Syjstem concepts

5.1.1 |[Introduction

This clause is included to highlight and to help explain essential concepts on which this Internafional Standard
is bas¢d. Further elaboration of these concepts can be found in ISO/IEC TR 19760, A|Guide for the
applicdtion of ISO/IEC 15288 System life cycle processes.

NOTE
elaboration.

provide further

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

© ISO/IEC 2008 — All rights reserved
© |IEEE 2008 — All rights reserved 7


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

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

another person's system-of-interest.
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The following a

a) defined bo

Furthermore, a system-of-interest can be viewed as being part
operation for another person's system-of-interest.

re key points regarding the characteristics of the systems-of-interest:
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ISO/IEC 15288 System life cycle processes.
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5.1.3 System Structure
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be delegated t

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

a system comprises an integrated, defined set of subordinate system elements;

n be viewed as both users external to a system and as system elements (i.e., operators|

an be viewed in isolation as an entity, i.e., a product, or as a collection of functions cap
with its surrounding environment, i.e., a set of services.

d permit a practitioner to correlate or adapt individual instances of life cycles to its
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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

Ll LA System [System Sésr;(:n;t N\ =

I I
[ [ |

| |
[ System Se|yesmteemm [System Seygsmtegmm Sejyesmtegmm System
I | |
|

] | |
Syst Syst Syst S System
I [sysem | SR [SEET [system | Eoam] (Sen
| l |

dystem System System System | | System
ement element element n lement

Figure 2 — System-of-interest structure

5.1.4 |Enabling systems

Throughout the life cy€Cle of a system-of-interest, essential services are required from systenps that are not
directly a part of thetoperational environment, e.g., mass-production system, training systen], maintenance
system. Each ofdthese systems enables a part, e.g., a stage of the life cycle of the system-of-interest to be
condudted. Termed "enabling systems", they facilitate progression of the system-of-interest fthrough its life
cycle.

The re temiof-interest and
the services delivered by the enabling systems to the system-of-interest are shown in Figure 3. Enabling
systems can be seen to contribute indirectly to the services provided by the system-of-interest. The
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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Environment

System C in
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Environment

Enabling System A

System < I P
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WA

with enabling systems

Enabling System C

Vi

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-intergst are
considered together. Since they are interdependent, they can also_be viewed as a system. [Project
responsibility fpr a stage in the life cycle of the system-of-interest thus extends to responsibility for agquiring
services from [the relevant enabling system. When a suitable enabling system does not already exist, the
project that is fesponsible for the system-of-interest can also be:directly responsible for creating and uging the
enabling systgm. Creating the enabling systems can be viewed as a separate project and subsefjuently
another system-of-interest.

Additional detdil regarding enabling systems can be found in ISO/IEC TR 19760, A Guide for the applicgtion of
ISO/IEC 15288 System life cycle processes.

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

5.2 Life cyclé concepts

5.2.1 System life cycle model

Every system has a life cycle. A life cycle can be described using an abstract functional model that repfesents
the conceptualjzation of @ need 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
organizations, using pracesses for execution of these actions The detail in the life cycle model is expreksed in
terms of these processes, their outcomes, relationships and sequence. This International Standard defines a
set of processes, termed life cycle processes, that can be used in the definition of the system's life cycle.

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

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


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

ISO/IEC 15288:2008(E)

IEEE Std 15288-2008

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

Each 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 thelsuccessful performance of the process;
— The activities are sets of cohesive tasks of a process;

— The tasks are requirements, recommendations, ‘of ‘permissible actions intended t¢ support the
achievement of the outcomes.

Additiopal detail regarding this form of description,cah be found in ISO/IEC TR 24774, Guidelines for process
definitipn.

5.3.2 |Processes in this standard

5.3.21 Introduction

This Infernational Standard groups the activities that may be performed during the life cycle of a system into
four prpcess groups. Each«of the life cycle processes within those groups is described in termg of its purpose
and dsgsired outcomes and) list activities and tasks which need to be performed to achieve thpse outcomes.
The folir process groups’/and the processes included in each group are depicted in Figure 4. [The processes
descried in this International Standard are not intended to preclude or discourage the usg of additional
procesges that ordanizations find useful. A description of each process group is provided in the four sub-
clauses that follow.

To aid the/concurrent use of ISO/IEC 15288 and ISO/IEC 12207, corresponding processes of [Clause 6 have

mbala ERTZN SO 4 e davial)
the Sarne-stoeriausSefumoet (AT UTC U ATATTOVET)
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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
(Clause 6.1.2)

Project Assessment and
Control Process
(Clause 6.3.2)

Requirements Analysis
Process
(Clause 6.4.2)

Decision Management
Process
(Clause 6.3.3)

Architectural Design
Process
(Clause 6.4.3)

Drganizational
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
Nlanagement 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 Process
(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

customers.

The Organt sct-Craotng T rocesses—create—a—strongpuSiess age—for-many-orggnizations and
imply gommercial and profit-making motives. Nevertheless, the Organizational Project-Enabling Processes
are equally relevant to non-profit organizations, since they are also accountable to\stakeholders, are
respongible for resources and encounter risk in their undertakings. This International Standard can be applied to
non-prgfit organizations as well as to profit-making organizations. Figure 4 lists the processgs contained in
this prqcess group.

5.3.2.4] Project Processes

The P y organization

management and with applying them to fulfil the agreements into which the organization or orgq

They
achievé
tothei

Typica

corporate level to meet internal needs. Figure 4 lists the processes contained in this process gr|

5.3.2.5

The T4
needs
when 4
order
at any

Eject Processes are concerned with managing the resources_and assets allocated 4

late to the management of projects, in particular to planning in terms of cost, t
ements, to the checking of actions to ensure that they gomply with plans and performan

ly several projects will co-exist in any one organization. The Project Processes can be

Technical Processes

chnical Processes are concerned with technical actions throughout the life cycle. They
of stakeholders first into a product and then, by applying that product, provide a susta
nd where needed in order to'achieve customer satisfaction. The Technical Processes
h create and use a system, \whether it is in the form of a model or is a finished product,
evel in a hierarchy of system structure. Figure 4 lists the processes contained in this pr:

nizations enter.
mescales and
Ce criteria, and

Hentification and selection of corrective actions that récover shortfalls in progress and achievement.

employed at a
bup.

transform the
inable service,
are applied in
and they apply
hbCcess group.

5.3.3 |Process application

e cycle proCesses defined in this International Standard can be used by any orges
Ng, using;-cfeating, or supplying a system. They can be applied at any level in a system’s
stage inthe life cycle.

The liff
acquiri

at any
functions of a

The lif¢ «Cycle processes are based on principles of modularity (maximal cohesiveness of the
procest;am-nﬁmmmmnwmmmssemmmmﬁmrwm 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.

nization when
hierarchy and

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 recursive use of processes, i.e., the repeated application of the same process or set of processes applied

laviala anliceat

of this

to successive
International S
inputs to the 4
during system
system in the 3
value to succe

The changing
opportunities f
requires contin
dynamic, resp
incorporating

management ¢
and recogniza
with the comm
reviews within

The discussior]
imply any speq
application is
processes.

NOTE A fu
elaboration.

5.3.4 Process tailoring

Annex A, whi
Standard. It s
standard. This
have deleted
standard may
conformance t

o
TCVCTS

tandard. The outputs of processes at any level, whether information, artefacts or servig
ame processes used at the level below (e.g., during top down design) or levelCabov
realization). The outcomes from one application are used as inputs to the next lower (or
ystem structure to arrive at a more detailed or mature set of outcomes. Suchcan’approad
5sive systems in the system structure.
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nature of the influences on the system (e.g., operational enyironment change
or system element implementation, modified structure and resporisibilities in organiz
ual review of the selection and timing of process use. Process\use in the life cycle
bnding to the many external influences on the system. The life,cycle approach also all
he changes in the next stage. The life cycle stages assist the planning, executi
f life cycle processes in the face of this complexity in life_cycles by providing compreh
ble high-level purpose and structure. The set of processes within a life cycle stage are
bn goal of satisfying the exit criteria for that stage and/er the entry criteria of the formal p
that stage.

in this section on iterative and recursive usg’of the system life cycle processes is not m
ific hierarchical or horizontal system structure. Additional guidance for system life cycle
rovided in ISO/IEC TR 19760, A Guide:for the application of ISO/IEC 15288 System lif

ure Technical Report (ISO/IEC.TR“24748, Guide for life cycle management) will also providg

h is normative/defines the basic activities needed to perform tailoring of this Intern
nould be noted\that tailoring may diminish the perceived value of a claim of conformance
is becausgiitiis difficult for other organizations to understand the extent to which tailori
desirable provisions. An organization asserting a single-party claim of conformance
find it advantageous to claim full conformance to a smaller list of processes rather than
b a/larger list of processes.
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6 System

6.1 Agreeme

Life Cycle Processes

nt 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.

14
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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.

6.1.1.2—Outcomeses

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

a)
b)
c)
d)
e)

f)

6.1.1.3| Activities and tasks

A dtrategy for the acquisition is established.
Onle or more suppliers are selected.
Communication with the supplier is maintained.
An|agreement to acquire a product or service according to defingd-acceptance criteria is esfablished.
A product or service complying with the agreement is accepted.

Payment or other consideration is rendered.

The adquirer shall implement the following activities and tasks in accordance with applicable| organizational

policie$ and procedures with respect to the Acquisition Process.

NOTE The activities and tasks in this process can apply to one or more suppliers.

a)

b)

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 selecfion criteria if the
sugplier is externaltto.the acquiring organization.

2)| Prepare a request for the supply of a product or service that includes the definition of requirements.

NOTE Provide a definition of requirements to one or more suppliers. If a supplier is external to ofganization, then
the| fequest can include the business practices with which a supplier is expected to comply and the criteria for
selecting a supplier.

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)

e)

6.1.

6.1.

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
complete when the acquirer accepts the terms of an agreement offered by the supplier.

2) Comrpence the agreement with the supplier.
Monitor the agreement. This activity consists of the following tasks:
1) Assess the execution of the agreement.

NOTE  This includes confirmation that all parties are meeting their responsibilities according to the agreement.
Projected ¢ost, performance and schedule risks are monitored, and the impact of .undesirable outcomes| on the
organizatiop is evaluated regularly. Variations to the terms of the agreement are negotiated as necessary.

2) Provifle 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) Confifm that the delivered product or service complies with the agreement.

NOTE  Hxceptions that arise during the conduct of the agreement or with the delivered product or seryice are
resolved adcording to the procedures established in the agregment.

2) Make| payment or provide other agreed consideration to the supplier for the product or gservice
rendered that is required for closure of the\agreement.

2 Supply Process

2.1 Purpose

The purpose 9¢f the Supply Process is to provide an acquirer with a product or service that meets [agreed

requirements.

6.1.

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

a)
b)
c)
d)

e)

f)

16

2.2 Outcomes

An acquirerTor 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-higw 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 contractte\a verbal understandind. Negotiate the
differences, where applicable, between the acquisition request or taskihg, statement and the capability expressed in
the| response. The Supplier confirms that the requirements, delivery milestones and acceptancg¢ conditions are
achlievable, that exception handling and change control procedures(and payment schedules are accg¢ptable, and that
they establish a basis for executing the agreement without unretessary risks. In the agreement pr project 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.
Expcute the agreement. This activity consists of the following tasks:

Execute the agreement according-to the Supplier's established project plans and in agcordance with
the agreement.

—_
~

NOTE 1 A supplier may adopt;-oragree to use, acquirer processes.
NOITE 2 Communication With the acquirer is maintained throughout the execution of the agreement.
2)[ Assess the execution of the agreement.

NQTE 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.

Dejiver-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 and

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 Organizati
a) Life Cycle

b)

onal Project-Enabling Processes consist of the following:

Model Management Process;

Infrastructure Management Process;

c) Project Po

d) Human Re

e) Quality Mg

6.2.1 Life Cy

6.2.1.1 Pur
The purpose ¢
policies, life cyj
scope of this I

This process

organization's
needs within t
methods and t

6.21.2 Out

As aresult of t

a)
provided.

b) Responsib

c) Life cycle

improved.

Policies and procedures for the_management and deployment of life cycle models and process

tfolio Management Process;
source Management Process;

nagement Process.
cle Model Management Process

bose

f the Life Cycle Model Management Process is to defing,)maintain, and assure availa
cle processes, life cycle models, and procedures for use by the organization with respeg
ternational Standard.

provides life cycle policies, processes, models;yand procedures that are consistent
objectives, that are defined, adapted, improved and maintained to support individual

ne context of the organization, and that ‘are capable of being applied using effective,
bols.

comes

ne successful implementation.of the Life Cycle Model Management Process:

lity, accountability, and authority for life cycle management are defined.

bility of
t to the

ith the
project
proven

€S are

processes) models, and procedures for use by the organization are defined, maintaing¢d, and

d) Prioritized

proeess, model, and procedure improvements are implemented.

6.2.1.3

Activities and tasks

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

1)

the process. This activity consists of the following tasks:

organizational strategies.
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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)

3)

4)

NO

Establish the processes that implement the requirements of this international standard and are
consistent with organizational strategies.
Define, integrate, and communicate the roles, responsibilities and authorities to facilitate
implementation of processes and the strategic management of life cycles.
Define business criteria that control progression through the life cycle.

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

milestones. Express these in terms of business achievement.

5)

NO
sta
chd
con
TR
act
sta

Aspess the process. This activity consists of the following tasks:

NO

with the tasks shown below.

1)

NO

NO
and
pro
3)
Im
1)
2)

Establish standard life cycle models for the organization that are comprised of)s
purposes and outcomes for each stage.

TE The life cycle model comprises one or more stage models, as needed. It is assembled a
pes that may overlap and/or iterate, as appropriate for the system-of-interest's scope, magnit
nging needs and opportunities. Stages are illustrated in a future Technical Report(ISO/IEC TR
hmonly encountered example of life cycle stages. Specific examples for_systems are provi
19760, A Guide for the application of ISO/IEC 15288 System life cycle processes. The life cycl

vities are selected, tailored as appropriate and employed in a stage to:dlfil the purpose and ¢
je.

TE ISO/IEC 15504, Process Assessment, provides a more detailed set of activities and tasks
criteria.
TE This should include feedback from th& projects regarding the effectiveness and efficiency o

Conduct periodic reviews of the-life cycle model used by a project.

TE Confirm the continuing-sditability, adequacy and effectiveness of the life cycle models used
make improvements as appropriate. This includes the stages, processes and achievement cri
gression through the life cyclé.

Identify improvement opportunities from assessment results.
brove the process. This activity consists of the following tasks:
Prioritize' and plan improvement opportunities.

Implement improvement opportunities and communicate results through the organizati

fages and the

5 a sequence of
ide, complexity,
24748) using a
Hed in ISO/IEC
b processes and
utcomes of that

that are aligned

Monitor process execution, analyze process<measures, and identify trends with respgct to business

the processes.

by each project
eria that control

6.2.2

6.2.2.1

Infrastructure Management Process

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 stable and reliable infrastructure is maintained and improved.

NOTE The|infrastructure may include hardware, software, services, methods, tools, techniques, standards, and
facilities for devglopment, operation, or maintenance.

6.2.2.3  Actijvities and tasks

The organizatipn shall implement the following activities and tasks in accordance with ‘applicable organization
policies and prpcedures with respect to the Infrastructure Management Process.

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

1) Defing project infrastructure requirements and business copstraints that influence and |control
provigion of infrastructure resources and services for the projéct.

NOTE  (onsider the infrastructure resource needs for the project'in context with other projects and resourde within
the organizption, as well as policies and strategic plans of the orgahization. Project plans and future businesk needs
contribute tp the understanding of the resource infrastructure thatis required. Physical factors, such as facilijes, and
human factprs, such as ambient noise level, of the work enyifonment are defined.

2) Identify, obtain and provide infrastructure resources and services that are needed to implemegnt and
suppgrt projects.

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

1) Contihuously or routinely communicate with projects to determine the degree to which dglivered
infrasfructure resources satisfy their needs.

2) Identify and provideimprovements or changes to the infrastructure resources as the |project
requifements change.

6.2.3 Project Portfolio Management Process

6.2.3.1 Purpose

The purpose of the Project Portfolio Management Process is to initiate and sustain necessary, sufficient and
suitable projects in order to meet the strategic objectives of the organization.

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

a) Ini

1)

6)

7)

b) Evpluate the portfolio,of projects. This activity consists of the following tasks:

1)

2)

iate projects. This activity consists of the following tasks:

Identify, prioritize, select and establish new business opportunities, vehtures o
consistent with the business strategy and action plans of the organization

NOTE  Prioritize the projects to be started and establish thresholds to determine which
executed.

Define projects, accountabilities and authorities.
Identify the expected goals, objectives, and outcomes of-the projects.
Identify and allocate resources for the achievement.of project goals and objectives.

Identify any multi-project interfaces and dependencies that must be managed or su
project.

NOTE  This includes the use of enabling Systems used by more than one project and the
system elements by more than one project:

Specify the project reporting requirements and review milestones that will govern the €
project.

Authorize the project to.commence execution of approved project plans, including the

Evaluate angoing projects to confirm that:
i) projects are making progress towards achieving established goals and objectives;

i) ~projects are complying with project directives;

undertakings

projects will be

pported by the

use of common

xecution of the

echnical plans.

iii) projects are being conducted according to system life cycle policies, processes, and procedures;

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

6.2.4.2 Outcomes

As a result of the successful implementation of the Human Resource Management Process;
a) Skills requjred by projects are identified.

b) Necessary human resources are provided to projects.

c) Skills of pgrsonnel are developed, maintained or enhanced.

d) Conflicts i multi-project resource demands are resolved.

e) Individual knowledge, information and skills are collected, shared, reused and improved throughput the
organizatign.

6.2.4.3 Actijvities and tasks

The organizatipn shall implement the following activities and tasks in accordance with applicable organization
policies and prpcedures with respect to the Human Resource Management Process:

a) Identify skills. This activity consists.of .the following tasks:
1) Identify skill needs based on current and expected projects.
2) Identify and record skillsof personnel.

b) Develop skills. This(activity consists of the following tasks:

1) Establish skills development plan.

NOTE Tlhis.plan includes types and levels of training, categories of personnel, schedules, resource requirements,
and training needs.

2) Obtain or develop training, education or mentoring resources.

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

3) Provide planned skill development.
4) Maintain records of skill development.

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

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;
i) of capacity in organizational infrastructure and supporting services and-res

ongoing projects;
i) from project personnel being over-committed.
d) Pefform knowledge management. This activity consists of the following tasks:

6.2.5

6.2.5.1

The pu
life cyc

6.2.5.2
As arg
a) Or
b) Or

c) Ac

Establish and maintain infrastructure for sharing common—~and domain informati
organization.

Select an appropriate knowledge management strategy.

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

Purpose

rpose of the Quality Management Process is to assure that products, services and impl
e processes meet organization quality objectives and achieve customer satisfaction.

Outcomes
sult of the successful-implementation of the Quality Management Process:
hanization quality-management policies and procedures are defined.
hanization-quality objectives are defined.

countability and authority for quality management are defined.

burces among

bn across the

ementations of

d) Th

e Stalus Of customer satistaction Is monitored.

e) Appropriate action is taken when quality objectives are not achieved.

6.2.5.3

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  The implementation o
customer shtisfaction.
2) Condpct periodic reviews of project quality plans.
NOTE  Assure that quality objectives based on the stakeholder requirements are establishedforeach project.
3) The status of quality improvements on products and services is monitored.
c) Perform quality management corrective action. This activity consists of the\following tasks:
1) Plan ¢orrective actions when quality management goals are not achieved.
2) Implement corrective actions and communicate results through the organization.
6.3 Project Processes

The Project Pr
actual achieve
Individual Proj
projects, as re

rigour and fornpality that depends on the risk and"eomplexity of the project.

The Project P

process categories consist of the following processes:

NOTE This
processes cond
technical proceq
processes for pr

a)

1)

Proje

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

pcesses are used to establish and evolve project plans, to execute the project plans, to
Ment and progress against the plans and to'control execution of the project through to fu
bct Processes may be invoked at anystime in the life cycle and at any level in a hiera
uired by project plans or unforeseen‘events. The Project Processes are applied with a

rocesses are divided into.two categories; Project Management and Project Support.

set of project processes; even though further divided into categories, are simply a set of non-eng
icted within the range’ of responsibility of a project that need to be defined in order that system
ses can be conducted effectively. They should not be interpreted as being a comprehensiv
bject management, as that is not the scope of this standard.

ct. Planning Process;

assess
filment.
rchy of
evel of

These

neering
specific
b set of

2)
b)
1)
2)
3)
4)

5) Meas
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Project Assessment and Control Process.

Project Support Processes. This category consists of the following processes:
Decision Management Process;

Risk Management Process;

Configuration Management Process;

Information Management Process;

urement 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
plans.

This pfocess determines the scope of the project management and technical activities, ideptifies process
outputg, project tasks and deliverables, establishes schedules for project task conduct, including achievement
criteria] and required resources to accomplish project tasks.

6.3.1.2] Outcomes

As a rgsult of the successful implementation of the Project Planning Process;
a) Project plans are available.

b) Roles, responsibilities, accountabilities, and authorities are defined.

c) Repources and services necessary to achieve theproject objectives are formally fequested and
committed.

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

e) PIgns for the execution of the project are activated.
6.3.1.3] Activities and tasks

The project shall implement the follewing activities and tasks in accordance with applicable organization
policieg and procedures with respectto the Planning Process.

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

NQTE  Objectives and constraints include performance and other quality aspects, cost, time pnd stakeholder
salisfaction.( Each objective is identified with a level of detail that permits selection, tailoring and implementation of
thg 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
dependencies on external inputs or outputs.

NOTE  Tlhe time intervals between internal project reviews are defined in accordance with organizational.policy on
issues such as business and system criticality, schedule and technical risks.

3) Defing the project costs and plan a budget.

NOTE CGosts are based on, e.g., the project schedule, labour estimates, infrastructure costs; procurement items,
acquired sdrvice and enabling system estimates, and budget reserves for risk management.

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

NOTE  Tlhis includes defining the project organization, staff acquisitions, the_development of staff skills fand the
methods of| team working. Responsibilities include the effective use of human resources, drawing on organjzational
functions that contribute to all stages of the system life cycle. The strugture’of authority is designated, inclufing, as
appropriatg, the legally responsible roles and individuals, e.g., desigmauthorization, safety authorization, gward of
certification| or accreditation.

5) Defing the infrastructure and services required by the project.

NOTE  Tihis includes defining the capacity needed, its availability and its allocation to project tasks. Also included
are facilitieg, tools, communications and information technology assets. The requirements for enabling sysfems for
each life cycle stage within the scope of the project aré’also specified.

6) Plan the acquisition of materials, goeds and enabling system services supplied from outsjde the
projegt.

NOTE This includes, as necessary, plans for solicitation, supplier selection, acceptance, contract adminjstration
and contragt closure. The agreement processes are used for the planned acquisitions.

Plan the groject 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
reviews.

2) Generate aproject quality plan.

NOTE  This includes defining and documenting project quality objectives that assure that the quality management
policies and procedures of the organization are attained. Plan in accordance with ISO 9001:2000 or other quality
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
processes. Redirection may include re-planning as appropriate.

6.3.2.2] Outcomes
As a result of the successful implementation of the Project Assessment and Control Process:
a) Project performance measures or assessment results are available.

b) Adpquacy of roles, responsibilities, accountabilities, authorities and respurces and servicep necessary to
achieve the project is assessed.

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

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

g) Prgject action to progress (or not) from oneischeduled milestone or event to the next is authorized.

h) Project objectives are achieved.

6.3.2.3] Activities and tasks

The prpject shall implement, the following activities and tasks in accordance with applicable organization
policies and procedures with:respect to the Project Assessment and Control Process.

a) Aspess 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)| “Pérform 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) Analyze measurement results to identify deviations or variations from planned values or status and
make appropriate recommendations for corrections.

NOTE WLhis includes, where appropriate, statistical analysis of measures that indicates trends, e.g., fault dénsity to
indicate quality of outputs, distribution of measured parameters that indicate process repeatability.

9) Provifle periodic status reports and required deviation reports as designated-in) the agrgdement,
polici¢s and procedures.

Control the project. This activity consists of the following tasks:
1) Manage project requirements and changes to requirements in accopdance with the project plafs.

2) Initiate the corrective actions needed to achieve the goals and outputs of project tasks that have
deviafed outside acceptable or defined limits.

NOTE  (orrective action may include re-planning or re-deployment and re-assignment of personnel, tqols and
project infrastructure assets when inadequacy or unavailability has'been detected.

3) Initiate preventive actions, as appropriate, to ensure achievement of the goals and outputq of the
proje

—

4) Initiate problem resolution actions to correct non-conformances.

NOTE  Tlhis includes performing correctiyeractions to the implementation and execution of the life cycle prpcesses
when non-¢onformances are traced to them:. Actions are documented and reviewed to confirm their adequpcy and
timeliness.

5) Evolve with time the scope;*definition and the related breakdown of the work to be carried ou{ by the
projegt in response tosthe“corrective action decisions taken and the estimated changes they infroduce.

6) Initiate change attions when there is a contractual change to cost, time or quality due to the|impact
of an pcquirer(or supplier request.

7) Act t¢ correct defective provision of acquired goods and services through constructive intgraction
with the.stpplier.

NOTE  This may include consideration of modified terms and conditions for supply or initiating new supplier
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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Decision Management Process

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
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.

nature

6.3.3.2

Outcomes

As a rgsult of the successful implementation of the Decision Management Process:

a) Ad

b) A

c) Ag
d) Th
6.3.3.3

The pn
policies

a) Plan and define decisions. This activity consists.of the following tasks:

1)

N
to
res
res
life
for]

2)

NO
cou

3)

ternative courses of action are defined.

ecision management strategy is defined.

referred course of action is selected.

b resolution, decision rationale and assumptions are captured and,reported.

Activities and tasks

oject shall implement the following activities and tasks in accordance with applicab
and procedures with respect to the Decision Management Process.

Define a decision management strategy.

TE A decision management strategy\includes the identification and allocation of responsibility f
make, decisions and the identification-of decision categories and a prioritization scheme. Decision
ult of an effectiveness assessment, a technical trade-off, a problem needing to be solved, an act
ponse to risk exceeding the acceptable threshold, a new opportunity or approval for project progre
cycle stage. Organization qrproject guidelines should be followed for the determination of the de
Mality to apply to the decision-analysis.

Identify the circdimstances and need for a decision.

TE Record,.\categorize and promptly and objectively report problems or opportunities ang
rses of action-that will resolve their outcome.

Inyolve relevant parties in the decision-making in order to draw on experience and kno

b) Analyse the decision inf ion. This acfivi ists of the followi '

e organization

or, and authority
5 may arise as a
on needed as a
5sion to the next
gree of rigor and

the alternative

wledge.

Select and declare the decision management strategy for each decision situation.

Identify desired outcomes and measurable success criteria.

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.

c) 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,
maintenance or operation of a system.

6.3.4.2 Outcomes

As a result of the successful implementation of the Risk Management Process:
a) The scope|of risk management to be performed is determined.

b) Appropriate risk management strategies are defined and implemented.

c) Risks are identified as they develop and during the conduct of the project.
d) Risks are analyzed, and the priority in which to apply resources to treatment of these risks is deternfined.

e) Risk meagqures are defined, applied, and assessed to determine.changes in the status of risk gnd the
progress gf the treatment activities.

f) Appropriate treatment is taken to correct or avoid the impact of risk based on its priority, probabilfty, and
consequence or other defined risk threshold.

6.3.4.3  Actijvities and tasks

The project shall implement the following activities and tasks in accordance with applicable organization
policies and prpcedures with respect to the Risk Management Process.

NOTE ISO/IEC 16085, Risk Management, provides a more detailed set of activities and tasks that are
aligned with thg activities and tasks shown below.

a) Plan risk management. This activity consists of the following tasks:
1) Defing risk management policies.

2) Document-therisk management process to be implemented.

3) Identifythe responsible parties and their roles and responsibilities

4) Provide the responsible parties with adequate resources to perform risk management.
5) 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  This includes a description of stakeholders’ perspectives, risk categories, and a description (perhaps by
reference) of the technical and managerial objectives, assumptions and constraints.
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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 alternatives.

NQTE Risk treatment strategies include, but are not limited to, eliminating the risk, reducing [ts probability of
ocgurrence or severity of consequence, or accepting the risk,

Treat risks. This activity consists of the following tasks:
1)| Provide stakeholders with recommended alternativesfor risk treatment in risk action rgquests.

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 priorjty 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 thhe assessment
and control activities in 6.3.2,3"of this standard.

Manitor risks. This activity consists of the following tasks:

1)| Continuously monitar all risks and the risk management context for changes and evgluate the risks
when their state\has changed.

2)[ Implemepfiand monitor measures to evaluate the effectiveness of risk treatments.

3)[ Contintiously monitor for new risks and sources throughout the life cycle.

Evpluate 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 Management
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.

f)

6.3.5.3  Activities and tasks

Items requiiring configuration management are defined.
Configuratjon baselines are established.

Changes tp items under configuration management are controlled.
The configuration of released items is controlled.

The status|of items under configuration management is made available throughout the life cycle.

The project shall implement the following activities and tasks insaccordance with applicable organization

policies and prpcedures with respect to the Configuration Management Process.

a)

b)

32

Plan configuration management. This activity consists’efthe following tasks:

1) Defing a configuration management strategy.

his includes defining authorities for the\disposition of, access to, release of and control of chgnges to
configuratign items; defining the locations and ceonditions of storage, their environment and, in the case of infgrmation,
ia, in accordance with designated levels of integrity, security and safety; defining the criteria or eyents for
commencirlg configuration control and maintaining baselines of evolving configurations and defining the audit
strategy amd the responsibilities for cénsuring continuous integrity and security of the configuration definition
information| Additional guidance regarding configuration management activities can be found in ISO 10007.

2) Identify items that are s@bject to configuration control.

NOTE ms are distinguiished by unique, durable identifiers or markings, where appropriate. The identifiefs are in
accordancg with relevant-standards and product sector conventions, such that the items under configuratior] control
are unambiguously traceable to their specifications or equivalent, documented descriptions.

Perform cpnfiguration 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, timely, complete, valid and, if
required, confidential information to designated parties during and, as appropriate, after the system life cycle.

This prlocess generates, collects, transforms, retains, retrieves, disseminates and disposes-of| information. It
managps designated information, including technical, project, organizational, agreement and-usgr information.

6.3.6.2] Outcomes

As a rgsult of the successful implementation of the Information Management Process:

a)
b)
c)
d)
e)

f)

6.3.6.3] Activities and tasks

Infprmation to be managed is identified.

The forms of the information representations are defined.
Infprmation is transformed and disposed of as required.
The status of information is recorded.

Infprmation is current, complete and valid.

Infprmation is made available to designated\parties.

The prpject shall implement the .following activities and tasks in accordance with applicable organization

policies and procedures with respeet to the Information Management Process.

NOTE ISO/IEC 15289 summarizes requirements for information items (documentation) and provides guidance on

their deyelopment.

a)

PIgn information'management. This activity consists of the following tasks:

1)| Define\the items of information that will be managed during the system life cycle angl, according to
orgahizational policy, agreements, or legislation, maintained for a defined period beyorjd.

2) L Designate—autherities—and—respensibilities—regarding—the—origination—generatior—eapture, 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 Measufement Process

6.3.7.1 Purpose

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.

Perform information management. This activity consists of the following tasks:

1) Obtaip the identified items of information.
NOTE his may include generating the information or collecting it from appropriate sources.

2) Maintain information items and their storage records according to integrity, s€eurity and rivacy
requifements.

NOTE Record the status of information items, e.g., version description, record of distribution, |security
classificatiop. Information should be legible and stored and retained in such a way that it is readily retriejable in
facilities thaf provide a suitable environment, and that prevent damage, deterioration and loss.

3) Retrigve and distribute information to designated parties as required by agreed schedules or flefined
circumstances.

NOTE Ipformation is provided to designated parties in an appropfiate form.
4) Provigle official documentation as required.
NOTE  Hxamples of official documentation are certification, accreditation, license and assessment ratings.

5) Archiye designated information, in accordance with the audit, knowledge retention, and [project
closufe purposes.

NOTE  Select the media, location and:protection of the information in accordance with the specified storgge and
retrieval pdriods, and with organization policy, agreements and legislation. Ensure arrangements are in place to
retain necepsary documentation after-project closure.

6) Dispgse of unwanted, invalid or unverifiable information according to organization policy, and gecurity
and pfivacy requirements.

The purpose of the Measurement Process is to collect, analyze, and report data relating to the products
developed and processes implemented within the organization, to support effective management of the
processes, and to objectively demonstrate the quality 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 that are aligned
with the[aclivities and tasks shown below.

NOTE 2 Clause 8 of ISO 9001:2000 specifies Quality Management System requirements-for measurement and
monitor{ng 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 measurement.
2)| Identify and prioritize the information needs.
3)| Select and document measures that satisfy the information needs.
4)| Define data collection, analysis, and reporting procédures.
5)| Define criteria for evaluating the information products and the Measurement Process.
6)| Review, approve, and provide resources.for'measurement tasks.
7)| Acquire and deploy supporting technologies.
b) Pefform measurement. This activify’consists of the following tasks:

1)| Integrate procedures for\data generation, collection, analysis and reporting int¢ the 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) Evpluate’'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 Design Process;

d) ImplementgtiomProcess;

e) Integration| Process;

f)  Verification Process;
g) Transition Process;
h) Validation Process;
i) Operation Process;
j)  Maintenange Process;
k) Disposal

NOTE For oftware and hardware system elements, these processes can be applied at recursively lower Ig
system design gnd recursively higher levels for system realization46 obviate the need to have separate, discipline

vels for
specific

processes for stakeholder requirements definition, requirement.analysis, architecture design, integration, and vefification

(qualification tesfting).

6.4.1 Stakeholder Requirements Definition Process

6.4.1.1 Purpose

The purpose df the Stakeholder Requirements Definition Process is to define the requirements for a
that can provide the services needed by users and other stakeholders in a defined environment.

System

It identifies stgkeholders, or.stakeholder classes, involved with the system throughout its life cycle, and their

needs, expecfations, and~desires. It analyzes and transforms these into a common set of stak
requirements
that are the reference.against which each resulting operational service is validated.

bholder

at express the intended interaction the system will have with its operational environmg¢nt and

6.4.1.2 Out
As a result of the successful 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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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)

b)

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

1)

NOTE

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

interest in the

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,
regulatory 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)

NO
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Define stakeholder requirements. This activity, consists of the following tasks:

1)

NOTE

ma
sta

2)

NOTE
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3)

NOTE

Elicit stakeholder requirements from the identified stakeholders.

TE Stakeholder requirements describe the needs, wants, desires, expectations and‘perceivg
htified stakeholders. They are expressed in terms of a model that may be textual or formal, that

Huct quality model and quality requirements, such as found in ISO/IEC 9126-1 andSO/IEC 2503
aiding this activity. Stakeholder requirements include the needs and requirements imposed
straints imposed by an acquiring organization and the capabilities and operational characterist
rator staff. It is useful to cite sources, including solicitation documents or agreements, and, whe
ification and rationale, and the assumptions of stakeholders and the yalue they place on the sa
Lirements. For key stakeholder needs, the measures of effectiveness-are defined so that operatig
be measured and assessed. If significant risks are likely to afise:from issues (i.e., needs, w3
ks, concerns, barriers, factors or considerations) relating to people (users and other stakehg
Ivement in or interaction with a system at any time in the life’eycle of that system, recommendatio]
treating human-system issues can be found in ISO PAS\18152, A specification for the proces
han-system issues.

Define the constraints on a system, solution that are unavoidable consequenc
agreements, management decisions’and technical decisions.

He at higher levels of system higerarchical structure; 3) required use of defined enabling systems
i

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

Scenarids_are used to analyze the operation of the system in its intended environment in
Lirements that'may not have been formally specified by any of the stakeholders, e.g., legal, regu
gations. The context of use of the system is identified and analyzed. Include in the context analy

users-perform to achieve system objectives, the relevant characteristics of the end users of

pe‘Used (e.g., protective or communication equipment). The social and organizational influence

d constraints of
concentrates on

tem purpose and behaviour, and that is described in the context of the operational environment apd conditions. A

D, may be useful
by society, the
cs of users and
e possible, their
isfaction of their
hal performance
nts, constraints,
Iders) and their
hs for identifying
5 assessment of

s of existing

These may result from 1) instances or areas of stakeholder-defined solution; 2) implementation decisions

, resources and

correspond to

order to identify
atory and social
sis the activities
he system (e.g.,

ected training, degree of fatigue), the physical environment (e.g., available light, temperature) angl any equipment

s on users that

Identify the interaction between users and the system.

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

pra

ctices are used in order to define:

i)
i)

Physical, mental, and learned capabilities.

Work place, environment and facilities, including other equipment in the context of
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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
design process for interactive systems.

4) Specify health, safely, security, environment and other stakeholder requirements and functigns that
relatg] to critical qualities.

NOTE Identify safety risk and, if warranted, specify requirements and functions to provide safety,"” This |ncludes
risks associated with methods of operations and support, health and safety, threats to propert{-and environmental
influences. |Use applicable standards, e.g., IEC 61508, and accepted professional practices. ldentify security fisk and,
if warrantedl, specify all applicable areas of system security, including physical, procedural, communications,
computers, [programs, data and emissions. Identify functions that could impact the secdrity of the system, ipcluding
access and| damage to protected personnel, properties and information, compromisé-of sensitive information, and
denial of agproved access to property and information. Specify the required security: functions, including mijtigation
and containment, referencing applicable standards and accepted professional practices where mandatory or rglevant.

Analyze apd maintain stakeholder requirements. This activity consists of the following tasks:
1) Analygze the complete set of elicited requirements.

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

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

3) Feed|back the analyzed requirements to applicable stakeholders to ensure that the neefls and
expegtations have been adequately captured and expressed.

NOTE Hxplain and obtain agreement to the proposals to resolve conflicting, impractical and unrdalisable
stakeholdef requirements.

4) Establish with stakeholders that their requirements are expressed correctly.

NOTE  Tlhis includes ‘confirming that stakeholder requirements are comprehensible to originators and fhat the
resolution qf conflictin the requirements has not corrupted or compromised stakeholder intentions.

5) Recofd\the stakeholder requirements in a form suitable for requirements management throdgh 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.

6.4.2.2 Outcomes

As a rgsult of the successful implementation of the Requirements Analysis Process:

a) The required characteristics, attributes, and functional and performance requiréments|for a product
sojution are specified.

b) Copstraints that will affect the architectural design of a system and the means’io realize it afe specified.
c) The integrity and traceability of system requirements to stakeholder requirements is achieved.

d) A Rhasis for verifying that the system requirements are satisfied iscdefined.

6.4.2.3] Activities and tasks

The project shall implement the following activities anditasks in accordance with applicable organization
policieg and procedures with respect to the Requirements\Analysis Process.

a) Define system requirements. This activity consists of the following tasks:
1)] Define the functional boundary of the system in terms of the behaviour and properties {o be provided.

NQTE  This includes the system’s stimuli and its responses to user and environment behaviour,[and an analysis
anfl description of the required interactions between the system and its operational environment in t¢rms of interface
constraints, such as mechanical, -eléctrical, mass, thermal, data, and procedural flows. This establishes the expected
sys$tem behaviour, expressed in quantitative terms, at its boundary.

2)| Define each function'that the system is required to perform.

NQTE 1 This includes how well the system, including its operators, is required to perform tHat function, the
copditions underwhich the system is to be capable of performing the function, the conditions under Which the system
is fo commence-performing that function and the conditions under which the system is to cease|performing that
furjction.

NQTE 2-Conditions for the performance of functions may incorporate reference to required stateg and modes of
opgration of the system. System requirements depend heavily on abstract representations of proposed system
characteristics 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
compromise and protection of sensitive information, data and material. The security-related risks are defined,
including, but not limited to, administrative, personnel, physical, computer, communication, network, emission and
i f T i SECUTity standards.

e the integrity of the system requirements to ensure that each requirement, pairs of
requitements or sets of requirements possess overall integrity.

NOTE ach system requirement statement is checked to establish that it is uniquej complete, unambiguous,
consistent with all other requirements, implementable and verifiable. Deficiencies, \conflicts and weaknesses are
identified and resolved within the complete set of system requirements. The resulting system requiremegnts are
analyzed tp confirm that they are complete, consistent, achievable (given cdrrent technologies or knowlpdge of
technologidal advances) and expressed at an appropriate level of detail, Refer to ISO/IEC 26702:200f, IEEE
Standard fpr Application and Management of the Systems Engineering Process for additional detailed guidance
regarding the attributes and qualities of good requirements.

2) Feed|back the analyzed requirements to applicable stakéholders to ensure that the specified pystem
requitements adequately reflect the stakeholder requirements to address the needs and expegtations.

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

3) Dema@nstrate traceability between the system requirements and the stakeholder requirements.

NOTE aintain mutual traceability between the system requirements and the stakeholder requirements] i.e., all
achievable stakeholder requirements are.met’by one or more system requirements, and all system requirements meet
or contributg¢ to meeting at least one stakeholder requirement. The system requirements are held in an apgropriate

4) Maintain throughout the'system life cycle the set of system requirements together with the asspciated
rationjale, decisionstand assumptions.

6.4.3 Architectural Design Process

6.4.3.1 Purpose

The purpose 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
policieg and procedures with respect to the Architectural Design Process.
NOTE| For more information on architecture representation, refer to ISO/IEC 42040,)Architectlire Description
of Software-Intensive Systems.
a) Define the architecture. This activity consists of the following tasks:
1)| Define appropriate logical architectural designs.
NQTE  This includes identifying and defining derived requirements for describing functional anhd performance
requirements, services and attributes, timeline requirements, data flow requirements, etc., as approgriate to a logical
arghitecture. Prior to partitioning logical architecture to physical elements, conflicts among and between various
lodical descriptions are resolved and each logical architecture is shown to be complete and consistent by making
mytual traceability checks with the defined system requirements.
2)| Partition the system functions identified increquirements 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 [boundary 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 eptities. Human-
system and human-human_interfaces are also defined and controlled. Interface definitions conforin to recognized
product sector or international standards where these exist, e.g., ISO 9241 for human-computer interflace or the Open
Sysgtem 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)| Analyzethe resulting architectural design to establish design criteria for each element.
NQITE The design criteria include the physical, performance, behavioural, durability and sustainable service
Chfrar\h:nehr\e T\Iplt‘ﬁ“\l Stakehaolder Dnnunramanfe nafnnuhnn chuurnmanfe Ancl\lem and _Arc |tectura| Des|gn
Processes are recursively applied to successwe levels of detail |n the system archltecture until elements are capable
of being, purchased, re-used or built using a development standard such as ISO/IEC 12207:2008 for software.
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.
© ISO/IEC 2008 — All rights reserved
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6.4.4 Implementation Process

6.4.4.1 Purpose

The purpose of thé Implementation Process is to realize a specified system element.

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) ssessing and communicating the emergence of adverse system properties resulting/from the
imteraction of candidate system elements or from changes in a system element;

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

iii) performing effectiveness assessments, trade-off analyses and risk analyses that lead [toward
palizing a feasible, effective, stable and optimized design.

=

Document and maintain the architecture. This activity consists of the follewing tasks:

1) Specify the selected physical design solution as an architectural design baseline in term$ of its
functipns, performance, behaviour, interfaces and unavoidable implementation constraints.

NOTE  These specifications are the basis of the system solutign and an origin for system element acquisition
agreements, including acceptance criteria. They may be in the\form of sketches, drawings or other desgriptions
appropriatg to the maturity of the development effort, e.g., feasibility design, conceptual design, pre-fabrication design.
They are the basis for deciding whether to produce, re-use>or acquire system elements, for verifying the| system
elements apd for defining an integration strategy for the system.

2) Recofd the architectural design information(

NOTE his records the structural and functional partitioning, interface and control definitions and the design
decisions gnd conclusions, with traceability to-the requirements baseline. The architectural design baseline pnables
review in the event of change throughout\the life cycle, as well as providing information for any subsequent rg-use of
the architegture. It is also the information/source from which tests during integration are defined.

3) Maintain mutual traceabitity between specified design and system requirements.

This process transforms specified behaviour, interfaces and implementation constraints into fabrication actions
that create a system element according to the practices of the selected implementation technology. The
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 and
stakeholder requirements through validation.

6.4.4.2 Outcomes

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

a)

42

An implementation strategy is defined.
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Implementation technology constraints on the design are identified.

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)

1)

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

Generate an implementation strategy.

N(
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2)
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b) Pe

1)

N(
Re
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TE  This includes implementation procedures, fabrication processes, tools and equipment,
brances and verification uncertainties. In the case of repeated system element implementa
duction, replacement system elements, the implementation procedures and fabrication, processs
hieve consistent and repeatable producibility.

Identify the constraints that the implementation strategy and implementation technol
the design solution.

TE This includes current or anticipated limitations of the chosen implementation technology, a
erials or system elements for adaptation and limitations resulting from-the use of required implems
fems.
rform implementation. This activity consists of the fellowing tasks:
Realize or adapt system elements using the implementation enabling systems
creation and/or operator training.
TE  Adaptation includes configuration -0f* hardware and software elements that are reus
alization or adaptation is conducted withwreégard to standards that govern applicable safety, secu

ironmental guidelines or legislation andthe practices of the relevant implementation technology.

Hardware Fabrication

i)

the physical implementation technology and materials selected. As appropriate, hard
are tested to confitm specified product quality characteristics.

i)

Develop’ software elements and, as appropriate, compile, inspect and test tg
conformance to the design criteria. ISO/IEC 12207:2008 applies to system eleme
software.

Software Creation

implementation
ion, e.g., mass
s are defined to

hgy impose on

Cquirer furnished
ntation enabling

and specified

materials according to the defined implementation procedures for hardware fabrication, software

bd or acquired.
rity, privacy and

Fabricate hardware elements using the conditioning, forming and fabrication techniqjies relevant to

ware elements

assure their
hts realized in

ii)

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,

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 process combines system elements to form complete or partial system configurations in order to create a
product specified in the system requirements.

6.4.5.2 Outcomes

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

a) A system integration strategy is defined.

b) Unavoidaljle constraints of integration that influence requirements are defined¢

c) A system|capable of being verified against the specified requirements”from architectural design is
assembled and integrated.

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

6.4.5.3 Actijvities and tasks

The project shall implement the following activities and-~tasks in accordance with applicable organization
policies and prpcedures with respect to the Integration RProcess.

a) Plan integration. This activity consists of the-following tasks:
1) Defing 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 plement
configuratiops. It is dependent onsystem element availability and is consistent with a fault isolation and diagnosis
strategy. Wherever possible, anjintegrated configuration includes its human operators. Successive applicdtions of
the Integratjon Process and the \erification Process, and when appropriate the Validation Process, are repeated for
systems at guccessive levels until the system-of-interest has been realized.

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

NOTE This, (includes factors such as accessibility, integration enabling systems and fequired
interfacing/ipterconnections for intermediate assembly configurations.

b) Perform 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 strategy, the integration enabling systems or
manual assembly errors. The data is analyzed to enable corrective or improvement actions to the integration strategy
and its execution, L.essons learned should also be recorded

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

system].

This prpcess provides the information required to effect the remedial actions that correct non-cgnformances in

the realized system or the processes that act on it.

6.4.6.2f Outcomes

As a rgsult of the successful implementation of the Verification Process:

a)
b)
c)

d)

6.4.6.3] Activities and tasks

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.

The prpject shall implement the following activities and tasks in accordance with applicable organization

policies and procedures with respect to the Verification Process.

a)

Plan verification. This activity consists of the following tasks:

1)| “Befine 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 definitions. 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)

NOTE

Potential constraints on design decisions are identified and communicated.

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.
NOTE nn-r‘nm'nlian‘p identifies the existence of random faults and/or dpqign erraors _and corrective actions are
initiated as|appropriate. Verification is undertaken in a manner, consistent with organizational constraints;)stich that
uncertainty| in the replication of verification actions, conditions and outcomes is minimized. Approved yeg¢ords of
verification factions and outcomes are made.
3) Make|available verification data on the system.
NOTE  Tlhis is conducted in accordance with agreements and legal, regulatory or product sector requirements.
4) Analyize, record and report verification, discrepancy and corrective action.nformation.
NOTE Im accordance with agreement terms or organizational objectives, conduct verification to isolate that part of
the system(|that is giving rise to a non-conformance. Fault diagnosis is conducted to a level of resolution cgnsistent
with cost effective remedial action, including re-verification following defect-correction, and/or organizational quality
improvemeht actions. Verification data is collected, classified and¢Collated according to criteria defined in the
verification [strategy. This categorizes non-conformances according.to their source and corrective action and owner.
The verificgtion 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 purpose of the Transition Process is to ‘establish a capability to provide services specified by stakg¢holder
requirements in the operational environment:
This process |nstalls a verified syStem, together with relevant enabling systems, e.g., operating gystem,
support system, operator training“system, user training system, as defined in agreements. This progess is
used at each Ig¢vel in the systefn structure and in each stage to complete the criteria established for exifing the
stage. It includes preparing.applicable storage, handling, and shipping enabling systems.
6.4.7.2 Outcomes
As a result of thetsuccessful implementation of the Transition Process:

a) Asystemt

b) A systemi
c) A system,
d) The config
e) Corrective

f)
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ransition strategy is defined.

s installed in its operational location.

when operated, is capable of delivering specified services.
uration as installed is recorded.

action reports are recorded.

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.
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b) Pefform the transition. This activity consists of the following tasks:
1)| Deliver the system for installation at the correct location and time.
NQTE 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 its system
specification.

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

NOQTE Acceptance tests defined in the agreement to.deliver can demonstrate satisfactory installation. Where the
exdct 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.

NQTE  Acceptance tests, as specified in agreements, can define the criteria that demonstrate |that the system
enfity possesses the capabilityto deliver the required services when installed in its operational locatign and staffed by
opgrators.

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

7)| Analyze, recerd, and report the transition information, including results of transitior] actions, non-
conformanees, and corrective actions taken.

NQTE ,~ Rost-implementation reporting includes flaws in the system requirements as well as teg¢hnical features.
Where€, inconsistencies exist at the interface between the system, its specified operational envirgnment and any
syitems that enable the utilization stage, the deviations lead to corrective actions and/or requirement 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)

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.

6.4.8.3 Activities and tasks

The project s?|\a|| implement the following activities and tasks in accordance with applicable orgarlization

policies and prpcedures with respect to the Validation Process.

a)

b)

48

Plan validation. This activity consists of the following tasks:

1) Defing the strategy for validating the services in the operational enyironment and achieving
stakeholder satisfaction.

NOTE  Validation demonstrates, through assessment of the services presented.to the stakeholders, that the "right"
system entfty has been created, i.e., is fit for its purpose and satisfies the customer. Validation takes place from the
earliest stqge of a life cycle. For example paper prototypes, simulations or mock-ups of the syster} under

developmept in a corresponding representation of its environment may be, used to validate at the concept stage. The
nature and|scope of the validation action depends on whether a model; prototype or actual system is being validated,
on risks, (¢.g., novelty, safety, technical and commercial criticality Jissues), on the agreement and organizational
constraints] and on the stakeholder requirements. The supplier,thé acquirer, or an agent of the acquirer [may do
validation df the realized product. The responsibility is designated.in the agreement.

2) Prepa3re a validation plan.

NOTE \alidation is based on the stakeholder requirements. Where appropriate, define validation steps, e.g.,
various opefational states, scenarios and missions that progressively build confidence in conformance of the installed
system and assist diagnosis of any discrepancies. Methods and techniques needed to implement the validation
strategy arg specified, as are the purpose;- conditions and conformance criteria for each validation. | Where
stakeholder| requirements cannot be speeified comprehensively or change frequently, repeated validation ¢f (often
rapidly developed) increments in system.evolution may be employed to refine stakeholder requirements and mitigate
risks in the gorrect identification of need, e.g., ISO 13407 describes an iterative life cycle that involves users.

Perform vplidation. This activity consists of the following tasks:

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

2) Conductryalidation to demonstrate conformance of services to stakeholder requirements.

NOTE Validation is undertaken in a manner, consistent with organizational constraints, such that uncertainty in the
replication of validation actions, conditions and outcomes is minimized. Objectively record and approve validation
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.

This process assigns personnel to operate the system, and monitors the services and operator-system
performance. In order to sustain services it identifies and analyzes operational problems in relation to

agreements, stakeholder requirements and organizational constraints.

6.4.9.2] Outcomes

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

a)
b)
c)

d)

6.4.9.3] Activities and tasks

An|operation strategy is defined.
Sefvices that meet stakeholder requirements are delivered.
Approved corrective action requests are satisfactorily completed:

Stgkeholder satisfaction is maintained.

The prpject shall implement the following activities’ and tasks in accordance with applicable organization

policies and procedures with respect to the Operation Process.

a)

b)

Pre¢pare for operation. This activity consists of the following tasks:

1)| Prepare a strategy for operation.

NQTE  This defines 1) The ‘availability of services as they are introduced, routinely operated and withdrawn from
sefvice. Where appropriate, it includes co-ordination with pre-existing, concurrent or continuing serviges 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 njodifications that
susgtain existing or . enhanced services.

2) Obtain.other services related to operation of the system.

3)| Assign trained, qualified personnel to be operators.

N TE Thlo |||a_y ;IIU:UdG awdirClriCoo Uf thc OyOtUIII ;II ItO UVUIGt;UIICI: UIIV;IUIIIIIUIIt all\’.d.I (=} de;IIU programme Of
familiarization, with appropriate failure detection and isolation instruction. Operator knowledge, skill and experience
requirements guide the personnel selection criteria, and where relevant, their authorization to operate is confirmed.
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) 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 have

hei ful Lif th 1 4 ti | i t affects-th ti d ITat]
exceeded their-usefullife—or-the system’'s-operational-environment-affects e-operating-and-maintenancep rsonnel

(including s{aff turnover, operator stress and fatigue).

d) Perform operational problem resolution. This activity consists of the following tasks:
1) Perfofm failure identification actions when a non-compliance has occurred in the delivered seryices.

2) Determmine the appropriate course of action when corrective action is required to remedy failirlgs due
to changed need.

NOTE Tlhe appropriate course of action may include, but not be limited to, introddcing minor hardware or goftware
adaptations| or modified operator action, changes to the stakeholder requirements, changes to the design and/or
implementafion of the system, or tolerating diminished services.

3) Introduce remedial changes to operating procedures, the, ‘qperational environment, human-machine
interfaces and operator training as appropriate when human error contributed to failure.

e) Support the customer. This activity consists of the follewing task:

1) Contipuously or routinely communicate with\users to determine the degree to which dglivered
servides satisfy their needs.

NOTE  Tlhe results are analysed and requiréd”action to restore or amend services in order to provide cqntinued
stakeholdef satisfaction is identified. Wherever-possible the benefit of such action is agreed with stakeholderq or their
representafives.

6.4.10 Maintehance Process

6.4.10.1 Purpose
The purpose of the Mainténance Process is to sustain the capability of the system to provide a service.

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

6.4.10.2 Outcomes

As a result of the successful implementation of the Maintenance Process:
a) A maintenance strategy is developed.

b) Maintenance constraints are provided as inputs to requirements.

c) Replacement system elements are made available.

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

f)

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 maintenance in
copformance with operational availability requirements. It should include:

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

i) The scheduled preventive maintenance actions that reduce the{likélihood 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 storagg locations and
conditions, their anticipated replacement rate, their storage life and renewal frequgncy;

iv) The skill and personnel levels required to effect-repairs and replacements, pccounting for
maintenance staff requirements and any relevant legislation regarding health and gafety, security
and the environment. These procedures< include disassembly strategy, fault diagnosis
techniques, re-assembly and testing sequences.

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

NOQTE These may result from the need to,1) re-use existing maintenance enabling systems; 2) re-use existing
holflings of replaceable system element and*accommodate re-supply limitations; 3) conduct mainteance in specific
locgtions or environments.

Pefform maintenance. This-agtivity consists of the following tasks:

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

2)[ Implement problem reporting and incident recording to guide diagnosis of individdal 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 replacement,
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.

© ISO/IEC 2008 — All rights reserved
© IEEE 2008 — All rights reserved 51


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

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

6) Perform preventive maintenance by replacing or servicing system elements prior to failure,
according to planned schedules and maintenance procedures.

7) Perform failure identification actions when a non-compliance has occurred in the system.

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

6.4.11 Disposal Process

6.4.11.1 Purpose

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

This process deactivates, disassembles and removes the system and any waste products, consigning them to
a final conditipn and returning the environment to its original or an acceptable condition. (JThis grocess
destroys, stor¢s or reclaims system entities and waste products in an environmentally s@und manner, in
accordance with legislation, agreements, organizational constraints and stakeholder requirements. |Where
required, it maintains records in order that the health of operators and users, and ‘the safety|of the
environment, gan be monitored.

6.4.11.2 Outcomes

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

a) A system disposal strategy is defined.

b) Disposal cpnstraints are provided as inputs to requirements:

c) The system elements or waste products are destroyed,‘stored, reclaimed or recycled.
d) The envirgnment is returned to its original or an agreed state.

e) Records gllowing knowledge retention of disposal actions and the analysis of long-term hazafrds are
available.

6.4.11.3 Actijvities and tasks

The project shall implement the~following activities and tasks in accordance with applicable organization
policies and prpcedures with respect to the Disposal Process.

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

1) Defing a disposal strategy for the system, to include each system element and any resulting waste
products,

NOTE  This defines schedules, actions and resources that: 1) permanently terminate the system's delivery of
services; 2) transform the system into, or retain it in, a socially and physically acceptable state, thereby avoiding
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
information.

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 availability
of storage locations and available skill levels.

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:

Acquire the enabling systems or services to be used during disposal of a system.
Deactivate the system to prepare it for removal from operation.

TE

disassembly instructions and relevant health, safety, security and privacy legislation.

3)

NO

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

TE

directives and laws.

4)

Disassemble the svystem into _manaaeable elements to facilitate its removal for re
J ~J

Interfaces to other systems are considered, e.g., power, fuel, are disconnected in accordance with

This is conducted in accordance with relevant safety, security, privacy and environmental standards,

se, recycling,

5)

NO
dirg
foll
sys

6)
NO

der
op4

reconditioning, overhaul, archiving or destruction.

Remove the system from the operational environment for reuse, recycling, reconditid
or destruction.

TE
ctives and laws.
bwing overhaul, are transferred to other systems-of-interest or organizations.
tem elements to extend their useful life. Reallocate, redeploy or retire operators.

This is conducted in accordance with relevant safety, security, privagy-and environm
Elements of the system that have useful life remaining; either in their curn
Where approprn

Conduct destruction of the system, as necessary, to reduce the amount of waste {
make the waste easier to handle.

TE This activity includes obtaining the destruction seérvices required in order to melt, crus
nolish the system or its elements as necessary. Act to safeguard and secure knowledge and ski
rators.

alize the disposal. This activity consists of\the following tasks:
Confirm that no detrimental health, safety, security and environmental factors exist follg
Archive information gathered:through the lifetime of the system to permit audits and

event of long-term hazards!do health, safety, security and the environment, and tq
system creators and users.to build a knowledge base from past experiences.

ning, overhaul

bntal standards,
ent condition or
ate, recondition

reatment or to
h, incinerate or

Is possessed by

wing disposal.

reviews in the
permit future
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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 of
"full conformancg" is to be made. If a claim of "tailored conformance" is made, then this process is applied to perform the
tailoring.

NOTE 2 Additional guidance for tailoring can be found in a future Technical Report (ISO/IEC TR 24748, Guidg for life
cycle management).

A.2 Tailoring Process

A.2.1 Purpose

The purpose ¢f the Tailoring Process is to adapt the processes of this International Standard to|satisfy
particular circumstances or factors that:

a) Surround an organization that is employing this InternationakStandard in an agreement;

b) Influence p project that is required to meet an agréement in which this International Stan@lard is
referenced;

c) Reflect thg needs of an organization in order to\supply products or services.
A.2.2 Outcomes

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

a) Modified gr new life cycle pfocesses are defined to achieve the purposes and outcomes of a life cycle
model.

A.2.3 Activifies andtasks

If this Internatipnal'Standard is tailored, then the organization or project shall implement the following tasks in
accordance with.applicable policies and procedures with respect to the Tailoring Process, as required.

a) Identify and document the circumstances that influence tailoring. These influences include, but are not
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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emerging technology opportunities;
profile of budget and organizational resources available;
availability of the services of enabling systems;

roles and responsibilities in the overall life cycle of the system;

10) the need to conform to other standards.

b) In the case of properties critical to the system, take due account of the life cycle structures recommended
or mandated by standards relevant to the dimension of the criticality.
c) Obtain input from all parties affected by the tailoring decisions. This includes, but may not be limited to:
1)| the system stakeholders;
2)| the interested parties to an agreement made by the organization;
3)| the contributing organizational functions.
d) Mdgke tailoring decisions in accordance with the Decision Management'Process to achievé the purposes
andl outcomes of the selected life cycle model.
NOTE 1 Organizations establish standard life cycle models as a part of.the Life Cycle Model Management Process. It
may be|appropriate for an organization to tailor processes of this International Standard in order to achigve the purposes
and outgomes of the stages of a life cycle model to be established.
NOTE 4 Projects select an organizationally-established life cycle'model for the project as a part of the Project Planning
Procesy. It may be appropriate to tailor organizationally adopted processes to achieve the purposes and joutcomes of the
stages ¢f the selected life cycle model.
NOTE 3 In cases where projects are directly applying this International Standard, it may be appfopriate to tailor
processes of this International Standard in order to-achieve the purposes and outcomes of the stages pf a suitable life
cycle mpdel.
e) Select the life cycle processes that*require tailoring and delete selected outcomes, activities| or tasks.
NOTE 1 Irrespective of tailoring,,organizations and projects are always permitted to implement procesges that achieve
additional outcomes or implement additional activities and tasks beyond those required for conformance td this standard.
NOTE 3  An organization‘or\project may encounter a situation where there is the desire to modify a |provision of this
Internatjonal Standard. Modification should be avoided because it may have unanticipated conseqyences on other
processes, outcomes, ‘activities or tasks. If necessary, modification is performed by deleting the provigion (making the
approprjate claim of-ailored conformance) and, with careful consideration of consequences, implementing a process that
achieves additionahoutcomes or performs additional activities and tasks beyond those of the tailored standard.
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