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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—de ith—parti ields—of techni Vi SO—and echni ommittees

collabofate in fields of mutual interest. Other international organizations, gove
liaison with ISO and IEC, also take part in the work. In the field of information technology, ISQ~and
establighed a joint technical committee, ISO/IEC JTC 1.

Internafional Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 3.

The m

rnmental and non-goverqmental, in

IEC have

in task of the joint technical committee is to prepare International Standards. Draft International Standards

adopted by the joint technical committee are circulated to national bodies for voting&Publication as an International

Standard requires approval by at least 75 % of the national bodies casting a vote-

Attentign is drawn to the possibility that some of the elements of this International Standard may be the
patent fights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

subject of

ISO/IEC 15288 was prepared by Joint Technical Committee ISO/IEC)JTC 1, Information technology, Subpommittee

SC 7, Software and system engineering.

Annex A forms a normative part of this International StandardZAnnexes B, C and D are for information on|

© ISO/IEC 2002 — All rights reserved

y.


https://standardsiso.com/api/?name=8a67c9e03a74ab948565c36a494869c8

ISO/IEC

15288:2002(E)

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 structural detail. They arise from several sources:

— there
const

— almog

— there
mand

There is th
create, util

This Intern
life cycle
acquiring
life cycle g

The proce

system lif¢ cycle models appropriate to its products and services. An organization, depending on its purpd

select and
This Interr

— By a

supported by an infrastructure of methods, procedures, techniques, tools and trained personn

orgar
throu
decla

— Bya
prody

the project to the declared and established environment.

— By an
agreg
perfo

are inherent differences among the hardware, software and human elements from which syste
Fucted.

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

gement and finance.

erefore a need for a common framework to improve communication and co=0peration among the par
ze and manage modern systems in order that they can work in an integrated, coherent fashion.

ational Standard provides a common process framework covering the-life cycle of man-made systern
spans the conception of ideas through to the retirement of a“system. It provides the proces
bnd supplying systems. In addition, this framework provides.for the assessment and improvemer
rocesses.

sses in this International Standard form a comprehensive set from which an organization can ¢
apply an appropriate subset to fulfil that purpose:

ational Standard can be used in one or maré of the following modes:

N organization — to help establish.:an environment of desired processes. These processes
ization may then employ thistenvironment to perform and manage its projects and progress 5
ph their life cycle stages. Ip~this mode this International Standard is used to assess conformar
red, established environment+to its provisions.

project — to help sélect, structure and employ the elements of an established environment to

cts and servicesn‘this mode this International Standard is used in the assessment of conform|

acquirer’and a supplier — to help develop an agreement concerning processes and activities.
ment, the: processes and activities in this International Standard are selected, negotiated, agreeq
med. \\n"this mode this International Standard is used for guidance in developing the agreement.

ms are

ology.

is a lack of harmonization and integration of the involved disciplines, including.science, engifeering,

ties that

ns. This
ses for
t of the

ponstruct
se, can

can be
el. The
ystems
ce of a

provide
ance of

Via the
to and

This Interrmatiomat-Stardardcomntaims Tequirerments i three CtausesClause 5, tmatdefimes theTequirerments for the
system life cycle processes, Clause 6, that defines the requirements for stages in a life cycle, and Annex A, that
provides requirements for tailoring of this International Standard. Three informative annexes are also contained in
this International Standard: Annex B, that provides an example of the use of stages in life cycles, Annex C, that
shows its relationship with ISO/IEC 12207:1995/AMD.1:2002 Information technology — Software life cycle
processes, and Annex D, that describes the key concepts that it uses. Readers new to this International Standard
are advised to consult Annex D to gain an appreciation of these concepts.

Vi
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Systems engineering — System life cycle processes

1 Sdope

1.1 BHurpose

This Infernational Standard establishes a common framework for describing the life cyclecof-systems
humans. It defines a set of processes and associated terminology. These processes can.be applied at g
the hierfarchy of a system’s structure. Selected sets of these processes can be applied-throughout the lif

created by
ny level in
b cycle for

managing and performing the stages of a system's life cycle. This is accomplished through the involvement of all

interested parties with the ultimate goal of achieving customer satisfaction.

This Infernational Standard also provides processes that support the definition,“control and improvement
cycle processes used within an organization or a project. Organizations)and projects can use these
procesges when acquiring and supplying systems.

This International Standard concerns those systems that are man:smade and may be configured with one
the follpwing: hardware, software, humans, processes (e.g. review process), procedures (e.g. operator in
facilitied and naturally occurring entities (e.g. water, organisms, minerals).

1.2 Fjield Of Application

This Infernational Standard applies to the full life, Cycle of systems, including conception, development, ¢
utilizatipn, support and retirement of systems,iand to the acquisition and supply of systems, whether
internally or externally to an organization. Jhe life cycle processes of this International Standard can
concurtiently, iteratively and recursively tola system and its elements.

There s a wide variety of systems’in terms of their purpose, domain of application, complexity, siz{
adaptability, quantities, locationsylife’spans and evolution. This International Standard describes the proc
comprige the life cycle of any~-man-made system. It therefore applies to one-of-a-kind systems, mass
systemg and customized, adaptable systems.

This Infernational Standard applies to organizations in their role as both acquirers and suppliers. It can 4
a singlg party in a_self<imposed mode or in a multi-party situation. Parties can be from the same orga
from different organizations and the situation can range from an informal agreement to a formal contract.

of the life
life cycle

or more of
structions),

roduction,
performed
be applied

e, novelty,
esses that
-produced

e used by
hization or

hents, e.g.
in terms of

the pro g uicomes-thatresultfrom-theirsuccess

ernational

Standard can therefore be used as a reference model to support process assessment as specified in

ISO/IEC TR 15504-2.

1.3 Limitations

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
media.

© ISO/IEC 2002 — All rights reserved
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This International Standard is not intended to be in conflict with any organization’s policies, procedures, and
standards or with any national laws and regulations. Any such conflict should be resolved before using this
International Standard.

2 Conformance

2.1 Intended Usage

The requ'ﬁmmmwmeMmu” i i i i

Internatiopal Standard provides requirements for a number of processes suitable for usage during the life ¢y

system. It
by this Int
a set of
claimed tg
of the two

2.2 Ful

A claim o
achieved
the outcor]

2.3 Tai

When thig
the claus
prescribeq

is recognized that particular projects or organizations may not need to use all of the processes ¢
ernational Standard. Therefore, implementation of this International Standard typically involves s
rocesses suitable to the organization or project. There are two ways that an implementation
conform with the provisions of this International Standard. Any claim of conformancg is’cited in @
forms below.

Conformance

full conformance declares the set of processes for which conformaneg)is claimed. Full conform
by demonstrating that all of the requirements of the declared set of processes have been satisfig
nes as evidence.

ored Conformance

standard is used as a basis for establishing a set of processes that do not qualify for full confo
ps of this International Standard are selected orf{modified in accordance with the tailoring
in Annex A. The tailored text, for which tailored conformance is claimed, is declared. ]

conformance is achieved by demonstrating that requirements for the processes, as tailored, have been ¢

using the

NOTE
Internation
appropriatg
Standard.

butcomes as evidence.

\When this standard is used to help develop an agreement between an acquirer and a supplier, clause
hl Standard can be selected for incorporation in the agreement with or without modification. In this case, it
for the acquirer and supplier to claim’ compliance with the agreement than conformance with this Inte]

3 Normative reference

The follow
this Interr
publicatio
investigat

ing normative doeument contains provisions which, through reference in this text, constitute provi
ational Standard. For dated references, subsequent amendments to, or revisions of, any g
s do not apply. However, parties to agreements based on this International Standard are encour

the passibility of applying the most recent edition of the normative document indicated bel

undated references; the latest edition of the normative document referred to applies. Members of 1ISO 2
maintain registers of currently valid International Standards.

A. This
cle of a
rovided
electing
can be
nly one

ance is
d using

mance,
Drocess
['ailored
atisfied

5 of this
is more
rnational

sions of
f these
aged to
bw. For
nd IEC

ISO/IEC 1

220/ 1999/AMD . 1:2002 Information technology — Software lite cycle processes — Amendment

4 Terms and definitions

For the pu

41
acquirer

rposes of this International Standard, the following terms and definitions apply.

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

© ISO/IEC 2002 — All rights reserved
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NOTE Other terms commonly used for an acquirer are buyer, customer, purchaser. The acquirer may at the same time be
the owner, user or operating organization.

4.2

activity

a set of actions that consume time and resources and whose performance is necessary to achieve, or contribute to,
the realization of one or more outcomes

4.3
agreement

the mu 13l acknowladaement of terme-and conditionse-underwhich a workina ralatinnchin ic candiictad
SraCKHOWIeageehit-oteHRSaRa-coRaHe R HRae—WrHEeRa-We R g FeraHeRSHP1S-60RaHGte6

4.4
baseline
a specification or product that has been formally reviewed and agreed upon, that thereafter servés as the¢ basis for
further gevelopment, and that can be changed only through formal change control procedurés

4.5
enabling system
a system that complements a system-of-interest during its life cycle stages but does\not necessarily contribite directly
to its fupction during operation

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

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.

4.6
enterprise
that paft of an organization with responsibility to acquite and to supply products and/or services acpording to
agreements

NOTE An organization may be involved in severakenterprises and an enterprise may involve one or more organfizations.

4.7
facility
the phygical means or equipment for.fagilitating the performance of an action, e.g. buildings, instruments, [tools

4.8
life cydle model
a framgwork of processes-and activities concerned with the life cycle, which also acts as a common reference for
commupication and understanding

4.9
operator
an indiyidual.who, or an organization that, contributes to the functionality of a system and draws on khowledge,
skills aTd procedures to contribute the function

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

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

410
organization
a group of people and facilities with an arrangement of responsibilities, authorities and relationships

[1SO 9000:2000]

© ISO/IEC 2002 — All rights reserved 3
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4.1
process
set of interrelated or interacting activities which transforms inputs into outputs

[1SO 9000:2000]

412

project

an endeavour with defined start and finish dates undertaken to create a product or service in accordance with
specified resources and requirements

NOTE 1 | Adapted from ISO 9000: 2000 and the PMBOK Guide(2000).

NOTE 2 | A project may be viewed as a unique process comprising co-ordinated and controlled activities and [may be
composed pf activities from the Project Processes and Technical Processes defined in this International Standard..

413
resource
an asset that is utilized or consumed during the execution of a process

NOTE 1 Resources may include diverse entities such as personnel, facilities, capital €gtipment, tools, and utilities|such as
power, watgr, fuel and communication infrastructures.

NOTE 2 Resources may be reusable, renewable or consumable.
4.14

stage
a period within the life cycle of a system that relates to the state of the system description or the system itse

=

NOTE 1 Stages relate to major progress and achievement milestones of the system through its life cycle.
NOTE 2 | Stages may be overlapping.

415
stakeholder
a party having a right, share or claim in a system or in its possession of characteristics that meet that party’s needs
and expegtations

4.16

supplier
an organigation or an individual that enters into an agreement with the acquirer for the supply of a prqduct or
service

417
system
a combingtion of interacting elements organized to achieve one or more stated purposes

NOTE 1 A-system may be considered as a product or as the services it provides.

NOTE 2  In practice, the interpretation of its meaning is frequently clarified by the use of an associative noun, e.g. aircraft
system. Alternatively the word system may be substituted simply by a context dependent synonym, e.g. aircraft, though this may
then obscure a system principles perspective.

4.18
system element
a 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
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system-of-interest
the system whose life cycle is under consideration in the context of this International Standard

4.20

system life cycle
the evolution with time of a system-of-interest from conception through to retirement

4.21

trade-off

decisio |-|||a'r\i||9 actions-that-setect-fromvarious |cqui|cl||cl ts—ard—attermativesotutionsonthebastsof npet benefit
to the sfakeholders

4.22

user

individyal who or group that benefits from a system during its utilization

NOTE The role of user and the role of operator may be vested, simultaneously or sequentially, in the same individual or
organizgtion.

4.23

validat|on

confirmition, through the provision of objective evidence, that the regquirements for a specific intended use or
applicafion have been fulfilled

[ISO 9000: 2000]

NOTE Validation in a system life cycle context is the set of activities ensuring and gaining confidence that a sygtem is able
to accomplish its intended use, goals and objectives.

4.24

verificgtion

confirmption, through the provision of objective gvidence, that specified requirements have been fulfilled

[ISO 9000: 2000]

NOTE Verification in a system lifesgycle context is a set of activities that compares a product of the system life cycle
against [the required characteristics _for that product. This may include, but is not limited to, specified requirements, design
descriptjon and the system itself.

5 System Life Cycle Processes

5.1 Introduction

This clause; describes the requirements for the life cycle processes. It defines their purposes and outcgmes, and
the activifies' required to achieve them. An organization conducts the life cycle processes selectively to fulfil the

A PR et
purpos€eamnmuoutComeS Ol e CyTIe StayEs.

The life

cycle processes are described in four process groups as follows:

Agreement processes;

Enterpri

Project

ise processes;

processes;

Technical processes.
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NOTE

Each life cycle process may be invoked, as required, at any time throughout the life cycle and there is no definitive
order in their use. Any life cycle process may be executed concurrently with any other life cycle process. Any life cycle process
may apply at any level in the hierarchical representation of a system’s structure. Therefore, in the following description of the
system life cycle processes, the order that the processes are presented and the process groups used do not imply any
precedence in, or sequence of application of, processes during the life cycle of a system. The process groups, however, do
reflect underlying concepts used in this International Standard and these are described in Annex D.

5.2 Agreement Processes

5.2.1 Introduction

This subc
and intern

The Agree
a) Acqui

b) Suppl

ause specifies the requirements for the establishment of agreements with organizational entities
al to the organization.

ment Processes consist of the following:
Sition Process — used by organizations for acquiring products or services;

y Process — used by organizations for supplying products or services.

These pr

Acquisitiop Process is invoked, it provides the means for conducting business\with a supplier of products

supplied

system b
project in
5.2.2 Ad

5221

The purp
requireme

5.2.2.2
As a resul
a) Astra

b) Asup

c) Comnpunication withthe supplier is maintained.

d) Ajust

e) Anag

cesses define the activities necessary to establish an agreement«bétween two organizations

r use as an operational system, of services in support of an.opéerational system, or of eleme

bxternal

. If the
that are
hts of a

ing developed by a project. If the Supply Process is invoked))it provides the means for conduicting a

vhich the result is a product or service that is delivered to theacquirer.
quisition Process

Purpose of the Acquisition Process

pse of the Acquisition Process is to obtain a product or service in accordance with the ag
nts.

Acquisition Process Outcomes
t of the successful implementation of the Acquisition Process:
egy for the acquisition-is established.

blier is selected.

ficationfor'the selection is declared.

reeément to acquire a product or service according to defined acceptance criteria is established.

quirer's

f) A product or service complying with the agreement is accepted.

g) Payment or other consideration is rendered.

5.2.2.3

Acquisition Process Activities

The acquirer shall implement the following activities in accordance with applicable organizational policies and
procedures with respect to the Acquisition Process.

a) Establish a plan for how the acquisition will be conducted.
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b) Pre

NOTE
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This plan includes reference to the life cycle model, a schedule of milestones and selection criteria if the supplier is

to the acquiring organization.
pare a request for the supply of a product or service.

Provide a definition of requirements to one or more suppliers. If a supplier is external to organizatio

n, then the

request can include the business practices with which a supplier is expected to comply and the criteria for selecting a supplier.

c) Communicate the request for the supply of a product or service to identified suppliers.

NOTE
acquirerp

d) Sel

NOTE

Where proposals include offerings that are not covered by the criteria, then the proposals are compared with ea

determir
supplier

e) Neg

NOTE

5 to achieve a harmonlzed or collective approach to common technical and commercial issues.

pct a supplier.
To obtain competitive solicitations, proposals to supply are evaluated and compared against' the select

e their order of suitability and thus supplier preference. The justification for rating ,each proposal is de
5 may be informed why they were or were not selected.

otiate an agreement with the supplier.

This agreement may range in formality from a written contract to a verbal,. understanding. Appropriate to

formality,
conditiois, exception handling procedures, change control procedures and payment schedules, so that both pa

agreem
intellect
agreemé

f) Ass

NOTE
cost, pe

regularly.

g) Confirm that the delivered product or service complies with the agreement.

NOTE
accordir

h) Ma

NOTE
agreemq

5.2.3

5.2.3.1

the agreement establishes requirements, development and delivery milestones, verification, validation and

nt understand the basis for executing the agreement. Rights and“restrictions associated with technicg
al property are noted in the agreement. The negotiation is complete when the acquirer accepts the t
bnt offered by the supplier.

ess the execution of the agreement.

This includes confirmation that both parties arexmeeting their responsibilities according to the agreemen
formance and schedule risks are monitored, and the impact of undesirable outcomes on the organization i
Variations to the terms of the agreement are*negotiated as necessary.

Exceptions that arise during.the conduct of the agreement or with the delivered product or service a
g to the procedures established'in the agreement.

e payment or provide(other agreed consideration to the supplier for the product or service renderg

ent by rendering-payment or other agreed consideration.
Supply Process

Purpose of the Supply Process

ion criteria.
ich other to
clared and

the level of
acceptance
rties of the
| data and
erms of an

t. Projected
5 evaluated

re resolved

2d.

When the supplied product or service has satisfied the conditions of the agreement, the acquirer copcludes the

The purpose of the Supply Process is to provide an acquirer with a product or service that meets agreed
requirements.

5.2.3.2

Supply Process Outcomes

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

a) An acquirer for a product or service is identified.

b) A response to the acquirer's request is made.
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c) An agreement to supply a product or service according to defined acceptance criteria is established.

d) Communication with the acquirer is maintained.

e) A product or service conforming to the agreement is supplied according to agreed delivery procedures and

condit

ions.

f) Responsibility for the acquired product or service, as directed by the agreement, is transferred.

g) Payment or other agreed consideration is received.

5.2.3.3

The supp
procedure

Supply Process Activities

ier shall implement the following activities in accordance with applicable organizational polic
s with respect to the Supply Process.

es and

a) Determine the existence and identity of an acquirer who has, or who represents a party or parties having, a

need

NOTE
organizatio

or a product or service.

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

b) Evaluate a request for the supply of a product or service to determine féasibility and how to respond.

c) Prepa
d) Negot
NOTE

where app
Supplier cg
and chang
agreement

e) Execu
agree

NOTE
f) Asses

NOTE
The impact

g) Delive

h) Accep

Fe a response that satisfies the solicitation.

ate an agreement with the acquirer.

supplier

This agreement may range in formality from a written_contract to a verbal understanding. Negotiate the diff

nfirms that the requirements, delivery milestones.and acceptance conditions are achievable, that exception
e control procedures and payment schedules"are acceptable, and that they establish a basis for exec
without unnecessary risks.

te the agreement according to the “Supplier's established project plans and in accordance
ment.

A supplier may adopt, or agree-to use, acquirer processes.
s the execution of the agreement.

Projected cost, performance and schedule risks are monitored and communicated to the acquirer as app
of undesirable/outcomes on the organization is evaluated.

r the product or service in accordance with the agreement criteria.

t and.acknowledge payment or other agreed consideration.

erences,

andling
ting the

icable, between the acquisition request or taskinggstatement and the capability expressed in the respoFe. The

vith the

ropriate.

i) Transfer the responsibility for the product or service to the acquirer, or other party, as directed by the
agreement.

5.3 Enterprise Processes

5.3.1 Introduction

The Enterprise Processes manage 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
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intended to be a comprehensive set of business processes that enable strategic management of the organization's
business.

The Enterprise Processes consist of the following:

a) Enterprise Environment Management Process;

b) Investment Management Process;

c) System Life Cycle Processes Management Process;

d) Res

ource Management Process;

e) Quality Management Process.

5.3.2 Enterprise Environment Management Process

5.3.21 Purpose of the Enterprise Environment Management Process

The purpose of the Enterprise Environment Management Process is to define and maintain the pglicies and

procedlires needed for the organization’s business with respect to the scope, of this International Standard.

5.3.2.2| Enterprise Environment Management Process Outcomes

As a regult of the successful implementation of the Enterprise Envitonment Management Process:

a) Pollcies and procedures for the strategic management of.system life cycles are provided.

b) Acdountability and authority for system life cycle management are defined.

c) A pplicy for the improvement of system life cycle processes is provided.

5.3.2.3| Enterprise Environment Management Process Activities

The organization shall implement thetfollowing activities in accordance with applicable organization pglicies and

proceddires with respect to the Enterprise Environment Management Process.

a) Estpablish plans for each business area.

NOTE Identify the short:term objectives that contribute to achieving strategic objectives and the projects that will be

undertaken to accomplish.the strategic objectives.

b) Prepare system life cycle policies and procedures that implement the requirements of this International
Staphdard and are consistent with enterprise strategic and business area plans.

NOTE The actual range and detail of the system life cycle implementation within a project will be dependent upon the

complexmmmmmmmmmw. A project

tailors policies and procedures according to its requirements and needs. Relevant policies and procedures i
management, quality management and resource management.

nclude risk

c) Define, integrate, and communicate the roles, responsibilities and authorities to facilitate implementation of
system life cycle processes and the strategic management of system life cycles.

d) Def

NOTE
mileston

ine business criteria that control progression through the system life cycle.

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

es. Express these in terms of business achievement.

e) Conduct periodic reviews of the system life cycle model used by a project.
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NOTE Confirm the continuing suitability, adequacy and effectiveness of the life cycle models used by each project and
make improvements as appropriate. This includes the stages, processes and achievement criteria that control progression
through the life cycle.

f) Communicate to projects the policies and procedures adopted by the enterprise in order to implement the
requirements of this standard.

5.3.3 Investment Management Process

5.3.31 Purpose of the Investment Management Process

The purpgse of the Investment Management Process is to initiate and sustain sufficient and suitable “prgjects in
order to neet the objectives of the organization.

This progess commits the investment of adequate organization funding and resources,~and sanctipns the

authoritieg needed to establish selected projects. It performs continued qualification of projects to confifm they
justify, or ¢an be redirected to justify, continued investment.

5.3.3.2 |Investment Management Process Outcomes

As a resulf of the successful implementation of the Investment Management Process:

a) Investment opportunities or necessities are qualified and selected.

b) Resoyrces and budgets are identified and allocated.

c) Projedt management accountability and authorities are defined.

d) Projedts meeting agreement, stakeholder and organization requirements are sustained.

e) Projedts not meeting agreement, stakeholder or organization requirements are redirected or terminated.

5.3.3.3 |Investment Management Process Activities

The organization shall implement the following activities in accordance with applicable organization polidies and
procedures with respect to the Investment Management Process.

a) Establish new business oppertunities, ventures or undertakings consistent with the business stratggy and
action| plans of the organization.

NOTE Prioritize the projects to be started and establish thresholds to determine which projects will be executed.
b) Defing projectsaccountabilities and authorities.

c) Identifly the expected outcomes of the projects.

d A”OC a Ffacaorreaaforthaaehicavamant af nraieect-obicctivec
O TOUOUUTULO TUT UITo Aurnoveoilrioerit vl Pl UJUUL \JUJU\JI.IV\J\J-

e) Identify any multi-project interfaces that must be managed or supported by the project. This includes the use of
enabling systems used by more than one project and the use of common system elements by more than one
project.

f)  Specify the project reporting requirements and review milestones that will govern the execution of the project.

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

h) Evaluate ongoing projects to confirm that:

10 © ISO/IEC 2002 — All rights reserved
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satigfactority by appropriate Tedirection:

i) Act
con

5.3.4

5.3.4.1

The pu
process

This pr
that arg
that ar¢g

5.3.4.2
As are
a) Sys
b) Pol

c) Pol

d) Measures are defined to evaluate the application of the system life cycle processes.

e) Img

5.3.4.3

ISO/IEC 15288:2002(E)

projects are making progress towards achieving established goals;
projects are complying with project directives;
projects are being conducted according to system life cycle plans and procedures;

projects remain viable, as indicated by, for example, continuing need for the service, practicable product
implementation, acceptable investment benefits.

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

to cancel or suspend projects whose disadvantages or risks to the organization outweigh the benefits of
tinued investments, where agreements permit this.

System Life Cycle Processes Management Process

System Life Cycle Processes Management Process Purpose

pose of the System Life Cycle Processes Management Process is tosassure that effective system life cycle
es are available for use by the organization.

bcess provides system life cycle processes that are consistent’ with the organization's goals anf policies,
defined, adapted and maintained in a consistent way in order to meet the nature of individual prgjects, and
capable of being applied using effective, proven methods.and tools.

System Life Cycle Processes Management Process Outcomes

sult of the successful implementation of the System Life Cycle Processes Management Process:
tem life cycle processes for use by thewarganization are defined.

cy to apply system life cycle processes is defined.

cy to adapt system life cycle-processes to meet the needs of individual projects is defined.

rovements to thedefinition and application of system life cycle processes are undertaken.

SystemLife Cycle Processes Management Process Activities

proced

res‘with respect to the System Life Cycle Processes Management Process.

The orTanization shall implement the following activities in accordance with applicable organization pglicies and

a) Establish standard sets of system Tife cycle processes for applicable sysiem Tife cycle stages.

b) Establish acceptable tailoring and application policies and procedures, with approval requirements.

c) Identify methods and tools that support system life cycle process execution.

d) Establish measures wherever possible that determine performance of the implemented standard processes.

e) Monitor process execution, store and analyze process measures, and identify trends with respect to enterprise
criteria.

f) ldentify opportunities for improvement of standard system life cycle process implementation.

© ISO/IE

C 2002 — All rights reserved 11


https://standardsiso.com/api/?name=8a67c9e03a74ab948565c36a494869c8

ISO/IEC 15288:2002(E)

g) Improve processes, methods and tools as determined.

5.3.5 Resource Management Process

5.3.5.1

Purpose of the Resource Management Process

The purpose of the Resource Management Process is to provide resources to projects.

This process provides resources, materials and services to projects to support organization and project objectives

througho
life cycle g
and techn

5.3.5.2

As a resul
a) Neces
b) Skills

c) Confli

5.3.5.3

The orgar
procedure

the fife cycte This INciudes a supply of educated, sKittedand experienced personnet qualified 1o
rocesses. This process assures that there is effective co-ordination and sharing of resourcescinfo
blogies.

Resource Management Process Outcomes

t of the successful implementation of the Resource Management Process:
sary resources, materials and services are provided to projects.

bf personnel are maintained or enhanced.

Cts in multi-project resource demands are resolved.

Resource Management Process Activities

ization shall implement the following activities in accordance with applicable organization polic
s with respect to the Resource Management Process:

a) Determine and provide the resource infrastructurecsupport needed to implement the requirements

Intern
NOTE

required. H
defined.

b) Obitair

btional Standard within the organization and provide project support.

Project plans and future business needs!contribute to the understanding of the resource infrastructur
hysical factors, such as facilities, and.‘human factors, such as ambient noise level, of the work environy

resources other than personnel that are needed to implement and support projects.

¢) Maintain and manage the pool, of personnel necessary to staff ongoing projects.

NOTE
properly st
education
motivation,

d) Motive

This includes the recruitment, training and retention of personnel with experience levels and skills nece

erform
rmation

ies and

of this

b that is
hent are

ssary to

pff projects; managing the competency of personnel to perform life cycle processes; provision of traifing and

o improve their-skill sets and support their career paths; staff assessment and review, e.g. their prg
ability to work’in a team environment, as well as the need to be retrained, reassigned or reallocated.

te staff,.e.g. through career development and reward mechanisms.

ficiency,

| multi-project management interfaces to resolve schedule conflicts:

e) Contr

1) of capacity in organizational infrastructure and supporting services and resources among ongoing
projects;

2) from project personnel being over-committed.

12
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5.3.6 Quality Management Process

5.3.6.1 Quality Management Process Purpose

The purpose of the Quality Management Process is to assure that products, services and implementations of life
cycle processes meet enterprise quality goals and achieve customer satisfaction.

5.3.6.2 Quality Management Process Outcomes

As a result of the successful implementation of the Quality Management process:

a) Organization quality management policies and procedures are defined.
b) Ordanization quality goals and objectives are defined.

¢) Acdountability and authority for quality management are defined.

d) The status of customer satisfaction is monitored.

e) Apgpropriate action is taken when quality goals are not achieved.

5.3.6.3| Quality Management Process Activities

The organization shall implement the following activities in accordahce with applicable organization pglicies and
proceduyrres with respect to the Quality Management Process.

a) Estpablish quality management policies, standards and procedures.

NOTE A process model for quality management system requirements can be found in 1SO 9001:2000 with further
guidance in ISO 9004:2000.

b) Establish organization quality management goals and objectives based on business strategy for| customer
satisfaction.

c) Defjne responsibilities and authority for implementation of quality management.
d) Asdess customer satisfaction-and report.

NOTE The implementation 0f-this International Standard provides the organization with an approach to achievirjg customer
satisfactjon.

e) Conduct periodic_reviews of project quality plans.
NOTE Assurethat quality objectives based on the stakeholder requirements are established for each project.

f)  Monitorthe status of quality improvements on products and services.

5.4 Project Processes

5.4.1 Introduction

The Project Processes are used to establish and evolve project plans, to assess actual achievement and progress
against the plans and to control execution of the project through to fulfiiment. Individual Project Processes may be
invoked at any time in the life cycle and at any level in a hierarchy of projects, as required by project plans or
unforeseen events. The Project Processes are applied with a level of rigour and formality that depends on the risk
and complexity of the project.

The Project Processes consist of the following processes:
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a) Project Planning Process;

b) Project Assessment Process;
c) Project Control Process;

d) Decision-making Process;

e) Risk Management Process;

f) Configuration Management PTOCESS,
g) Information Management Process.

NOTE Planning, assessment and control are key to all management practices. They are evident in thé/ managemept of any
undertaking, ranging from a complete organization down to a single life cycle process and its activities/ In this Intefnational
Standard, the project has been chosen as the context for describing processes concerned with planning, assessnpent and
control. Th¢ principles related to these processes can be applied in any area of an organization’s management.

5.4.2 Prpject Planning Process

5421 Purpose of the Project Planning Process
The purpdse of the Project Planning Process is to produce and communicate effective and workable project|plans.
This procg¢ss determines the scope of the project management andytechnical activities, identifies process putputs,

project tagks and deliverables, establishes schedules for project task conduct, including achievement critefia, and
required résources to accomplish project tasks.

5.4.2.2 |Project Planning Process Outcomes

As a resulf of the successful implementation of the Project Planning Process:

a) Projedt plans are available.

b) Roles]| responsibilities and authorities\are defined.

c) Resoyrces and services necessary to achieve the project objectives are formally requested.
d) Projedt performance measures are defined.

e) Projedt staff are dirécted in accordance with the project plans.

5.4.2.3 |Project-Planning Process Activities

The projdct_shall implement the following activities in accordance with applicable organization policles and

procedur =] vv;th IUOHUUt tU thU P:allll;lly PIU\JUOO-

a) lIdentify the project objectives and constraints.

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

b) 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.

14 © ISO/IEC 2002 — Al rights reserved
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c) 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 project tasks
according to organizational responsibilities. Project tasks identify every work item being developed or produced and its
associated tasks.

d) 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 necessary to achieve timely completion of the project.

e) Defjne project achievement criteria for the life cycle stage decision gates, delivery dates “and major
defendencies on external inputs or outputs.

NOTE The 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.

f) Define the project costs and plan a budget.

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

g) Establish the structure of authorities and responsibilities for project work

NOTE This includes defining the project organization, staff acquisitions] the development of staff skills and the [methods of
team wqrking. They include the effective use of human resources and.draw on organizational functions that contfibute to all
stages qf the system life cycle. The structure of authority is designated;”including, as appropriate, the legally respopsible roles
and indiyiduals, e.g. design authorization, safety authorization, award-of certification or accreditation.

h) Defjne the infrastructure and services required by the project.

NOTE This includes defining the capacity needed; its availability and its allocation to project tasks. Also iricluded are
facilities| tools, communications and information technelogy assets. The requirements for enabling systems for eagh life cycle
stage within the scope of the project are also specified.

i) Plap the acquisition of materials, goods and enabling system services supplied from outside the projeft.

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

j) Generate and communicate a plan for technical management of the project, including reviews.
k) Define the projectmeasures to be generated and the associated data to be collected, validated and apalyzed.

NOTE This igeludes identifying project data sources, recipients and timing.

1) GeTerate a project quality plan.

NOTE This includes defining and documenting project quality objectives that assures that the enterprise quality goals and
objectives and enterprise quality management policies and procedures are attained. Plan in accordance with ISO 9001:2000 or
other quality standards.

5.4.3 Project Assessment Process

5.4.3.1 Purpose of the Project Assessment Process

The purpose of the Project Assessment Process is to determine the status of the project.
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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.

5.4.3.2 Project Assessment Process Outcomes
As a result of the successful implementation of the Project Assessment Process:

a) Project performance measures or assessment results are available.

b) Adeqyacy of roles, responsibilities and authorities is assessed.
c) Adeqyacy of resources and services necessary to achieve the project is assessed.
d) Devialions in project performance indicators are analyzed.

e) Concdrned parties are informed of project status.

5.4.3.3 |Project Assessment Process Activities

The projdct shall implement the following activities in accordance with applicable organization policies and
procedures with respect to the Project Assessment Process.

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

b) Perform quality assurance in accordance with project plans,
c) Assesks the effectiveness of project team structure, roles*and responsibilities.

NOTE This includes assessment of the adequacy of team member competencies to perform project roles and ac¢omplish
project tasis. Use objective measures wherever possible,\€.g. efficiency of resource use, project achievement.

d) Assesfs the adequacy and availability of thesproject's supporting infrastructure.
NOTE This includes confirming that intraserganizational commitments are satisfied.
e) Assesfs project progress using measured achievement and milestone completion.

NOTE Collect and evaluate.at/planned times the actual or estimated labour, material and service costs. Compar¢ against
defined prqject measures of.achievement. This includes conducting effectiveness assessments to determine the adefjuacy of
the evolving system against\requirements. It also includes the readiness of enabling systems to deliver their services when
needed.

f) Condyct required management and technical reviews, audits and inspections to determine readipess to
procegd ta the next stage of the system life cycle or project milestone.

g) Monitorcriticat processes and ew technologies.
NOTE This includes identifying and evaluating technology insertion according to project plans.

h) Analyze data and measures to identify deviations or variations from planned values or status and make
appropriate recommendations for corrections.

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

i) Provide periodic status reports and required deviation reports as designated in the agreement, policies and
procedures.
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Project Control Process

Purpose of the Project Control Process

The purpose of the Project Control Process is to direct project plan execution and ensure that the project performs

accordi

ng to plans and schedules, within projected budgets and it satisfies technical objectives.

This process includes redirecting the project activities, as appropriate, to correct identified deviations and variations
from other project management or technical processes. Redirection may include replanning as appropriate.

5.4.4.2
As are
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c) Pro
d) Pro
5.4.4.3
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proceddires with respect to the Project Control Process.

a) Ma
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out:

NOTE (

when inadequacy or unavailability has been detected.
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d) Initi

NOTE
non-con
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Project Control Process Outcomes
sult of the successful implementation of the Project Control Process:
rective action is defined and directed, when project achievement is not meeting planned-targets.

ect re-planning is initiated when project objectives or constraints have changed, or whern
umptions are shown to be invalid.

ect action to progress (or not) from one scheduled milestone or event to.thé next is authorized.

ect objectives are achieved.

Project Control Process Activities

bject shall implement the following activities in accordance with applicable organization po

hage project requirements and changes to requitements in accordance with the project plans.

bide acceptable or defined limits.

orrective action may include re-deployment and re-assignment of personnel, tools and project infrastruc

ate preventive actions, as-appropriate, to ensure achievement of the goals and outputs of the proj
Ate problem resolutiontactions to correct non-conformances.

This includes performing corrective actions to the implementation and execution of the life cycle procsd
formances aredraced to them. Actions are documented and reviewed to confirm their adequacy and timelines

Ive with'time the scope, definition and the related breakdown of the work to be carried out by thd
ponse;ta-the corrective action decisions taken and the estimated changes they introduce.

f) Initi

planning

licies and

ate the corrective actions needed to achieve the goals and outputs of project tasks that have deviated

ture assets

bCt.

sses when
S.

project in

fe“‘change actions when there is a contractual change to cost time or quality due to the im

pact of an

acq

uirer or supplier request.

g) Act to correct defective provision of acquired goods and services through constructive interaction with the
supplier.

NOTE

This may include consideration of modified terms and conditions for supply or initiating new supplier selection.

h) Authorize the project to proceed toward the next milestone or event if justified.
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5.4.5 Decision-making Process

5.4.5.1

Purpose of the Decision-making Process

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

This process responds to a request for a decision encountered during the system life cycle, whatever its nature or
source, in order to reach specified, desirable or optimized outcomes. Alternative actions are analyzed and a course
of action selected and directed. Decisions and their rationale are recorded to support future decision-making.

5.4.5.2

As a resul
a) Adec
b) Altern
c) A pref
d) There

5.4.5.3

The proje
procedure

a) Define
NOTE

decision m
an effectiv
exceeding
decision-m
b) Involv

c) Identif

NOTE
action that

d) Select

Decision-making Process Outcomes

t of the successful implementation of the Decision-making Process:
sion-making strategy is defined.

btive courses of action are defined.

erred course of action is selected.

solution, decision rationale and assumptions are captured and reparted.

Decision-making Process Activities

ct shall implement the following activities in accordance with applicable organization polic
s with respect to the Decision-making Process.

a decision-making strategy.

This includes identifying decision categories. and a prioritization scheme, and identifying responsible par
bkers are identified and given the responsibility and authority to make decisions. Decisions may arise as a
bness assessment, a technical trade-off{_problem needing to be solved, action needed as a respons
the acceptable threshold, a new opportunity or approval for project progression to the next life cycle

bking strategy includes the identification and allocation of responsibility for, and authority to make, decisions.

b relevant parties in the decision-making in order to draw on experience and knowledge.
y the circumstances ahd'need for a decision.

Record, categorize_and promptly and objectively report problems or opportunities and the alternative cq
Wwill resolve theiroutcome.

and declare the decision-making strategy for each decision situation. Identify desired outcomn

measlirable.success criteria.

e) Evalugte’the balance of consequences of alternative actions, using the defined decision-making stra

es and

ies. The
result of
b to risk
stage. A

urses of

es and

tegy, to

arrive

at an optimization of, or an improvement in, an identified decision situation.

f) 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.

g) 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.
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5.4.6 Risk Management Process

5.4.6.1 Purpose of the Risk Management Process

The purpose of the Risk Management Process is to reduce the effects of uncertain events that may result in
changes to quality, cost, schedule or technical characteristics.

This process identifies, assesses, treats and monitors risks during the entire life cycle, responding to each risk in
terms of appropriate treatment or acceptance.

5.4.6.2| Risk Management Process Outcomes

As a regult of the successful implementation of the Risk Management Process:
a) Risks are identified and categorized.

b) Thg probabilities and consequence of risks are quantified.

c) A sjrategy to treat each risk is specified.

d) Risk status is available and communicated.

e) Risks that have become unacceptable are acted upon.

5.4.6.3| Risk Management Process Activities

The prpject shall implement the following activities in .acéordance with applicable organization pdlicies and
procedlires with respect to the Risk Management Process.

a) Establish a systematic approach to risk identification, assessment and treatment.

NOTE This includes determining events that-would adversely affect the system, project or the organization. |t also may
include |establishing risk categories. Within the.'quality, cost, schedule or technical characteristics, define the method for
expressing risks in suitable terms, including méasures wherever possible.

b) Ideptify and define the risks.

NOTE This includes identifying-the initiating events associated with each risk in each risk category, and defining the
interrelationships between sources of risk. Within these dimensions, the method for expressing risks in suitable terms, including
measurgs wherever possible,is.defined.

c) Determine the probability associated with risk occurrence using the established risk criteria.

NOTE The criteria can include associated cost, legal and statutory requirements, socio-economic and enyironmental
aspects| the concerns of stakeholders, priorities and other inputs to the assessment.

d) Evgliate the risks in terms of their possible consequences using the established criteria.

e) Prioritize the risks in terms of their probability and consequences.
f) Determine the risk treatment strategies.
NOTE This includes:
1) Risk avoidance by either a decision not to become involved in, or an action to withdraw from, a risk situation;

2) Risk optimization, including mitigation, to reduce the negative consequences and respective probabilities. Risk
optimization depends upon risk criteria, including costs and legal requirements;
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3) Transfer of risk by sharing the responsibility with another party for the burden of loss;
4) Risk retention, which is the acceptance of the burden of loss from a particular risk.
g) Define a threshold of acceptability for each identified risk.
h) Identify the risk treatment actions to follow if the threshold of acceptability is exceeded.

NOTE For risks that have high consequences, establish contingency plans that will be initiated if mitigation actions are
unsuccessful.

i) Comr:Lunicate the risk treatment actions and their status in accordance with the agreement, pgdlicles and
procedlures.

j) Maintain a register of risk throughout the life cycle.

NOTE The register includes a definition of the current perception of risks, and the relationship tonisk treatment actjons and
budgets. This register maintains the history of the risks in order to assist decisions and may become a reference for anevolving
design for future, related systems.

5.4.7 Cgnfiguration Management Process

54.71 Purpose of the Configuration Management Process

The purpgse 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.

5.4.7.2 |Configuration Management Process Outcomes

As a resulf of the successful implementation of the Configuration Management Process:
a) A configuration management strategy is defined.

b) Items Jrequiring configuration management'are defined.

c) Configuration baselines are established.

d) Changes to items under configlration management are controlled.

e) The configuration of releaséd items is controlled.

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

5.4.7.3 |Configuration Management Process Activities

The projdct-shall implement the following activities in accordance with applicable organization policies and
procedures with respect to the Configuration Management Pracess

a) Define a configuration management strategy.

NOTE This includes defining authorities for the deposition of, access to, release of and control of changes to configuration
items; defining the locations and conditions of storage, their environment and, in the case of information, storage media, in
accordance with designated levels of integrity, security and safety; defining the criteria or events for commencing configuration
control and maintaining baselines of evolving configurations and defining the audit strategy and the responsibilities for ensuring
continuous integrity and security of the configuration definition information. The configuration management activities should be
compatible with the guidance provided in ISO 10007.

b) Identify items that are subject to configuration control.
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NOTE Items are distinguished by unique, durable identifiers or markings, where appropriate. The identifiers are in
accordance with relevant standards and product sector conventions, such that the items under configuration control are
unambiguously traceable to their specifications or equivalent, documented descriptions.

¢) 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.

d) Endure that changes to configuration baselines are properly identified, recorded, evaluated, |Japproved,
incorporated, and verified.

NOTE Consolidate the evolving configuration states of configuration items to form documentéd baselines at|designated
times of under defined circumstances. Record the steps of configuration, the rationale for the baseline and |associated
authorizgtions in configuration baseline data. Maintain configuration records through the system life cycle and archive them
accordirlg to agreements, relevant legislation or best industry practice. Manage the recordingyretrieval and consolidation of the
current gonfiguration status and the status of all preceding configurations to confirm information correctness, timelinegss, integrity
and secprity. Perform audits to verify conformance of a baseline to drawings, interface’control documents and other|agreement
requirements.

5.4.8 [nformation Management Process

5.4.8.1 Purpose of the Information Management Process

The pugpose of the Information Management Process is toprovide relevant, timely, complete, valid and, if required,
confidential information to designated parties during and, as appropriate, after the system life cycle.

This process generates, collects, transforms, retains, retrieves, disseminates and disposes of infofmation. It
managgs designated information, including technical, project, enterprise, agreement and user information|.

5.4.8.2| Information Management Process Outcomes

As a regult of the successful implementation of the Information Management Process:
a) Infgrmation to be managed is.identified.

b) Thg forms of the information representations are defined.

c) Infdrmation is transfermed and disposed of as required.

d) Thq status efinformation is recorded.

e) Infdrmation is current, complete and valid.

f) Information is made available to designated parties.

5.4.8.3 Information Management Process Activities

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

a) Define the items of information that will be managed during the system life cycle and, according to
organizational policy or legislation, maintained for a defined period beyond.
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b) Designate authorities and responsibilities regarding the origination, generation, capture, archiving and disposal
of items of information.

c) 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.

d) Define-the r\nnfnnf’ enmgnfir\e’ formats and medium for the rnprnennfgﬁnn’ rnfnnfinn, transmission-apnd-retrieval

of infgrmation.

NOTE The information may originate and may terminate in any form (e.g. verbal, textual, graphical, numerical) and may be
stored, professed, replicated and transmitted using any medium (e.g. electronic, printed, magnetic, optical)-(Bay 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 tp policy,
agreements and legislation constraints.

e) Obtain the identified items of information.
NOTE This may include generating the information or collecting it from appropriate sources.
f) Maintain information items and their storage records according to integfity, security and privacy requirements.

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

g) Defing information maintenance actions.

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

h) Retrieye and distribute information to( designated parties as required by agreed schedules or |defined
circumstances.

NOTE Information is provided to designated parties in an appropriate form.

i) Provide official documentation/as required.

NOTE Examples of official-documentation are certification, accreditation, pilot license and assessment ratings.
j)  ArchiVe designatedrinformation, in accordance with the audit and knowledge retention purposes.

NOTE Select,;the media, location and protection of the information in accordance with the specified storage and|retrieval
periods, and with organization policy, agreements and legislation.

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

5.5 Technical Processes

5.5.1 Introduction

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.
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The Technical Processes define the activities that enable enterprise and project functions to optimize the benefits
and reduce the risks that arise from technical decisions and actions. These activities enable products 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) Reg
c) Arc
d) Imp
e) Inte
f) Ven
g) Tra

h) Val

i) Operation Process;

) Ma
k) Dis
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uirements Analysis Process;
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ntenance Process;

posal Process.
Stakeholder Requirements Definition Process

Purpose of the Stakeholder Requirements Definition Process

rpose of the Stakeholder Reguirements Definition Process is to define the requirements for a s
vide the services needed by.users and other stakeholders in a defined environment.

fies stakeholders, or-stakeholder classes, involved with the system throughout its life cycle, and t
Sires. It analyzes,and’ transforms these into a common set of stakeholder requirements that e
d interaction the“system will have with its operational environment and that are the reference agd
sulting operational service is validated in order to confirm that the system fulfils needs.

Stakeholder Requirements Definition Process Outcomes

stem that

neir needs
press the
inst which

As are

sult-of the successful implementation of the Stakeholder Requirements Definition Process:

a) The required characteristics and context of use of services 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 basis for defining the system requirements is described.

e) The basis for validating the conformance of the services is defined.

f) A basis for negotiating and agreeing to supply a service or product is provided.
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5.5.2.3 Stakeholder Requirements Definition Process Activities

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

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

NOTE This includes, but is not limited to, users, supporters, developers, producers, trainers, maintainers, disposers,
acquirer and supplier organizations, regulatory bodies and members of society. Where direct communication is not practicable,

e CONSUMReF nroducte and csarvices repnrasentativas aordesianated-nroxvcestakeholders-ara-salactad o a-marketing
g. rper-produsts-and-sendces—representatives-ordesignated proxy-stakeholders-a —o-g—marketing:

b) Elicit gtakeholder requirements.

NOTE Stakeholder requirements are expressed in terms of the needs, wants, desires, expectations and perceived
constraints|of identified stakeholders. They are expressed in terms of a model that may be textual or fofmal, that congentrates
on system purpose and behaviour, and that is described in the context of the operational environment,ahd conditions. A product
quality model, such as found in ISO/IEC 9126, is useful for aiding this activity. Stakeholder requirements include the ngeds and
requiremer]ts imposed by society, the constraints imposed by an acquiring organization apd‘the capabilities and limiting
characterisfics of operator staff. Exclude unjustified constraints on a solution. It is useful to cite“Sources, including sqlicitation
documents| or agreements, and, where possible, their justification and rationale, and the assumptions of stakeholders and the
value they place on the satisfaction of their requirements. For key stakeholder needs, the ‘'measures of effectiveness ar¢ defined
so that opérational performance can be measured and assessed.

c) Defing the constraints on a system solution that are unavoidableyconsequences of existing agregments,
management decisions and technical decisions.

NOTE These may result from 1) instances or areas of stakeholderdefined solution 2) implementation decisions made at
higher levels of system hierarchical structure 3) required use of defined€nabling systems, resources and staff.

d) Defing a representative set of activity sequences to identify all required services that correspond to ant|cipated
operational and support scenarios and environments.

NOTE Scenarios are used to analyze the operatiorr of the system in its intended environment in order and tq identify
requiremer]ts that may not have been formally specified by any of the stakeholders, e.g. legal, regulatory and social obligations.
The context of use of the system is identified and” analyzed. Include in the context analysis the activities that users pgrform to
achieve sy$tem objectives, the relevant characteristics of the end-users of the system (e.g. expected training, degree of|fatigue),
the physical environment (e.g. available light\temperature) and any equipment to be used (e.g. protective or commtnication
equipment]. The social and organizational influences on users that could affect system use or constrain its design are @nalyzed
when appligable.

e) Identifly the interaction betveén users and the system.

NOTE Usability requiréments are determined, establishing, as a minimum, the most effective, efficient, and reliable human
performande and human-system interaction. Where possible, applicable standards, e.g. ISO 9241, and accepted professional
practices afe used in_ordér to define:

1) Rhysical-mental, and learned capabilities;

2)

=

Vork place, environment and facilities, including other equipment in the context of use;

3) Normal, unusual, and emergency conditions;
4) Operator and user recruitment, training and culture.

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

NOTE Identify safety risk and, if warranted, specify requirements and functions to provide safety. This includes risks
associated with methods of operations and support, health and safety, threats to property and environmental influences. Use
applicable standards, e.g. IEC 61508, and accepted professional practices. Identify security risk and, if warranted, specify all
applicable areas of system security, including physical, procedural, communications, computers, programs, data and emissions.
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Identify functions that could impact the security of the system, including access and damage to protected personnel, properties
and information, compromise of sensitive information, and denial of approved access to property and information. Specify the
required security functions, including mitigation and containment, referencing applicable standards and accepted professional
practices where mandatory or relevant.

g) Analyze the complete set of elicited requirements.

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

h) Resolve requirements problems.

NOTE This includes requirements that cannot be realized or are impractical to achieve.

i) Feqd back the analyzed requirements to applicable stakeholders to ensure that the needs,and expectations
havle been adequately captured and expressed.

NOTE Explain and obtain agreement to the proposals to resolve conflicting, impractical and unrealisable ftakeholder
requirements.

j)  Estpblish with stakeholders that their requirements are expressed correctly.

NOTE This includes confirming that stakeholder requirements are comprehensible to originators and that the rgsolution of
conflict ih the requirements has not corrupted or compromised stakeholder intentions.

k) Regord the stakeholder requirements in a form suitable for requirements management through theg life cycle
and beyond.

NOTE These records establish the stakeholder requirements”baseline, and retain changes of need and [their origin
throughgut the system life cycle. They are the basis for traceability to the system requirements and form a source offknowledge
for requirements for subsequent systems.

I) 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.

5.5.3 |Requirements Analysis Process

5.5.3.1 Purpose of the Requirements Analysis Process

The pufpose 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 prpcess builds'a representation of a future system that will meet stakeholder requirements and that, as far as
constrajnts permit, does not imply any specific implementation. It results in measurable system requirements that
specify| from the developer’s perspective, what characteristics it is to possess and with what magnitude |n order to
satisfy gtakeholder requirements.

5.5.3.2 Requirements Analysis Process Outcomes
As a result of the successful implementation of the Requirements Analysis Process:

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

b) Constraints that will affect the architectural design of a system and the means to realize it are specified.

c) The integrity and traceability of system requirements to stakeholder requirements is achieved.
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d) A basis for verifying that the system requirements are satisfied is defined.

5.5.3.3 Requirements Analysis Process Activities

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

a) Define the functional boundary of the system in terms of the behaviour and properties to be provided.

NOTE This includes the system’s stimuli and its responses to user and environment behaviour, and an analysis and
description[of the required interacfions between the system and its environment in terms of interface consirainis, [such as
mechanica|, electrical, mass, thermal, data, and procedural flows. This establishes the expected system behaviour, expressed
in quantitatjve terms, at its boundary.

b) Defing each function that the system is required to perform, how well the system, including-its openitors, is
required to perform that function, the conditions under which the system is to be capable of perfornjing the
functipn, the conditions under which the system is to commence performing that function and the copditions
under|which the system is to cease performing that function.

NOTE Conditions for the performance of functions may incorporate reference to states/and required modes of opgration of
the system. System requirements depend heavily on abstract representations of propésed system characteristics and may
employ myltiple modelling techniques and perspectives to give a sufficiently complete description of the desired system
requiremerts.

c) Defing necessary implementation constraints that are introduced by stakeholder requirements |or are
unavdidable solution limitations.

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

d) Defing technical and quality in use measures that enable the assessment of technical achievement.

NOTE This includes defining critical performance patameters associated with each effectiveness measure identified in the
stakeholde| requirements. The critical performance measures are analyzed and reviewed to ensure stakeholder requjrements
are met apd to ensure identification of project-cost, schedule or performance risk associated with any non-compliance.
ISO/IEC 194939 provides a process to identify, define and use appropriate measures. ISO/IEC 9126 may provide relevant quality
measures.

e) 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 operdtion and
maintenange, environmental influences and personnel injury. It also includes each safety related function and its agsociated
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 protectjon, e.g.
ISO 14001| Analyze\security considerations including those related to compromise and protection of sensitive informatlon, data
and materigl. The.security-related risks are defined, including, but not limited to, administrative, personnel, physical, computer,
communicgtionj\network, emission and environment factors using, as appropriate, applicable security standards.

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

NOTE Each system requirement statement is checked to establish that it is unique, 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 requirements are analyzed to confirm that they are
complete, consistent, achievable (given current technologies or knowledge of technological advances) and expressed at an
appropriate level of detail. 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.

g) Demonstrate traceability between the system requirements and the stakeholder requirements.
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NOTE Maintain 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 contribute to
meeting at least one stakeholder requirement. The system requirements are held in an appropriate data repository that permits
traceability to stakeholder needs and architectural design.

h) Maintain throughout the system life cycle the set of system requirements together with the associated rationale,
decisions and assumptions.

5.5.4 Architectural Design Process

5.5.4.1 Purpose of the Architectural Design Process
The purpose of the Architectural Design Process is to synthesize a solution that satisfies system requirements.

This prpcess encapsulates and defines areas of solution expressed as a set of separate problems of mgnageable,
concepjual and, ultimately, realizable proportions. It identifies and explores one or more implémentation|strategies
at a level of detail consistent with the system’s technical and commercial requirements*and risks. From this, an
architegtural design solution is defined in terms of the requirements for the set of system elements from|which the

system|is configured. The specified requirements resulting from this process are the'basis for verifying the realized
system|and for devising an assembly and verification strategy.

5.5.4.2| Architectural Design Process Outcomes
As a regult of the successful implementation of the Architectural Design Process:
a) An prchitectural design baseline is established.

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

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

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

5.5.4.3| Architectural Design Process Activities

The prpject shall implement the following activities in accordance with applicable organization pdlicies and
proceddires with respectto the Architectural Design Process.

a) Define approptiate logical architectural designs.

NOTE This includes identifying and defining derived requirements for describing functional and performance requirements,
servicesLand attributes timeline rpquirpmpnfq data flow rpquirpmpntq etc as appmpriafp to a loqical architecture. Prior to
partitioning logical architecture to physical elements, conflicts among and between various logical descriptions are resolved and
each logical architecture is shown to be complete and consistent by making mutual traceability checks with the defined system
requirements.

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

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

NOTE The design criteria include the physical, performance, behavioural, durability and sustainable service characteristics.
Typically, Stakeholder Requirements Definition, Requirements Analysis and Architectural Design Processes are recursively
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applied to successive levels of detail in the system architecture until elements are capable of being, purchased, re-used or built
using a development standard such as ISO/IEC 12207:1995/AMD.1:2002 for software.

d) Determine which system requirements are allocated to operators.

NOTE 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.

1) Limitations of human capabilities;

2) Human actions critical to safety and how the consequences of error are addressed:

3)

ntegration of human performance into systems and their operation.
Guidance gn user-centred design is given in ISO 13407.

e) Determine whether hardware and software elements that satisfy the design and interface cfiteria are ajvailable
off-thg-shelf.

NOTE This includes evaluation of design elements that are not readily available in order tordétermine if an element is to be
developed,| or if existing system elements will be re-used or adapted. Establish the casts, schedule, and technifral risks
associated|with these make/modify/buy decisions.

f) Evaluate alternative design solutions, modelling them to a level of detail'that permits comparison agdlinst the
specifjcations expressed in the system requirements and the pérformance, costs, time scales and risks
expressed in the stakeholder requirements.

NOTE This includes:

1) ssessing and communicating the emergence of adverse,system properties resulting from the interaction of candidate
slystem elements or from changes in a system element;

2) nsuring that the constraints of enabling system are taken account of in the design;

3) erforming effectiveness assessments, trade-offyanalyses and risk analyses that lead toward realizing a [feasible,
ective, stable and optimized design.

g) Defing 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 thg¢ system
entity and with interface documentation-from parties responsible for external interfacing entities. Human-system and| human-
human intgrfaces are also defined\and controlled. Interface definitions conform to recognized product sector or intefnational
standards yhere these exist, €.9.1S0 9241 for human-computer interface or the Open System Interconnect seven layér model
for data copnmunications in ISO7498.

h) Specify the selected physical design solution as an architectural design baseline in terms of its fupctions,
performance, behaviour, interfaces and unavoidable implementation constraints.

NOTE Theése specifications are the basis of the system solution and an origin for system element acquisition agr¢gements,
including agceptance criteria. They may be in the form of sketches, drawings or other descriptions appropriate to the maturity of
the developmenteffort,eg-feasibitity desigm, conceptuatdesgn, pre-fabricationm desigm. 1 ey are the basisfordeciaing whether
to produce, re-use or acquire system elements, for verifying the system elements and for defining an integration strategy for the
system.

i) Record the architectural design information.

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

j)  Maintain mutual traceability between architectural design and system requirements.
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5.5.5 Implementation Process

5.5.5.1 Purpose of the Implementation Process
The purpose of the Implementation Process is to produce a specified system element.

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 specialisms or disciplines. This process results
in a sklstem element that satisfies architectural design requirements through verification and -stakeholder
requirements through validation.

5.5.5.2| Implementation Process Outcomes

As a regult of the successful implementation of the Implementation Process:
a) An |mplementation strategy is defined.

b) Imglementation technology constraints on the design are identified.

c) A system element is realized.

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

5.5.5.3| Implementation Process Activities

The prpject shall implement the following activities in “accordance with applicable organization pdlicies and
proceddires with respect to the Implementation Process;

a) Generate an implementation strategy.

NOTE This includes implementation procedurés, fabrication processes, tools and equipment, implementation| tolerances
and verffication uncertainties. In the case of repeated system element implementation, e.g. mass production, rgplacement
system glements, the implementation procedures and fabrication processes are defined to achieve consistent and| repeatable
producihility.

b) Identify the constraints that the implementation strategy and implementation technology impose on the design
soldition.

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

c) Reglize or.adapt system elements using the implementation enabling systems and specified| materials
acgording.te the defined implementation procedures for hardware fabrication, software creation and/qr operator
training:

NOTE  Adaptation includes configuration of hardware and software element that are reused or acquired. Realization or
adaptation is conducted with regard to standards that govern applicable safety, security, privacy and environmental guidelines
or legislation and the practices of the relevant implementation technology.

1) Hardware Fabrication

Fabricate hardware elements using the conditioning, forming and fabrication techniques relevant to the physical implementation
technology and materials selected. As appropriate, hardware elements are tested to confirm specified product quality
characteristics.

2) Software Creation

Code software elements and, as appropriate, compile, inspect and test to assure their conformance to the design criteria.
ISO/IEC 12207:1995/AMD.1:2002 applies to system elements realized in software.
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3) 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.

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

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

e) Packs ge the eyefnm element and store as apprr\prlafn

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

5.5.6 Infegration Process

5.5.6.1 Purpose of the Integration Process
The purpdse of the Integration Process is to assemble a system that is consistent with'the architectural design.

This procgss combines system elements to form complete or partial system\configurations in order to dgreate a
product specified in the system requirements.

5.5.6.2 |Integration Process Outcomes

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

a) A sysiem integration strategy is defined.

b) Unavagidable constraints of integration that influence'requirements are defined.

c) A sysjem capable of being verified againstthe specified requirements from architectural design is asgembled
and integrated.

d) Non-gonformances due to integratien actions are recorded.

5.5.6.3 |Integration Process Activities

The projdct shall implement\the following activities in accordance with applicable organization policles and
procedures with respect tothe Integration Process.

a) Defing an assembly sequence and strategy that minimizes system integration risks.

NOTE This (strategy may permit verification against a sequence of progressively more complete system |element
configuratigns. It.is dependent on system element availability and is consistent with a fault isolation and diagnosis ftrategy.
Wherever possible an integrated configuration include its human operators. Successive applications of the Integration|Process
and the Verification Process, and when required the Validation Process, are repeated for systems at successive levels until the
system-of-interest has been realized.

b) Identify the constraints on the design arising from the integration strategy.

NOTE This includes factors such accessibility, integration enabling systems and required interfacing/interconnections for
intermediate assembly configurations.

c) 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 facilites and assembly
equipment. Integration enabling system requirements, constraints and other limitations are defined.
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d) 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.

e) Assure that the system elements have been verified 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.
f) Int grate system elements in accordance with npplir‘nhln interface control dnenripﬁnne and defined assemb|y

profedures, using the specified integration facilities.
g) Regord integration information in an appropriate database.

NOTE This includes resolution of problems due to the integration strategy, the integration enabling systems| or manual
assembly errors. The data are analyzed to enable corrective or improvement actions to thepintegration strategy and its
executign.

5.5.7 Nerification Process

5.5.71 Purpose of the Verification Process

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

This prpcess provides the information required to effect the remedial actions that correct non-conformances in the
realizeq system or the processes that act on it.

5.5.7.2 Verification Process Outcomes

As a regult of the successful implementation of the-Verification Process:
a) A vgrification strategy is defined.

b) Veiification constraints are provided as inputs to requirements.

c) Data providing information for ¢orrective action is reported.

d) Objective evidence thatihe realized product satisfies the system requirements and the architectura| design is
proyided.

5.5.7.3| Verification Process Activities

The prpject sshall implement the following activities in accordance with applicable organization pdlicies and
procedtrres with respect to the Verification Process.

a) Define the strategy for verifying the systems 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.

b) Define a verification plan based on system requirements.
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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.

¢) lIdentify and communicate potential constraints on design decisions.

NOTE

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

d) Ensure that the enabling system for verification is available and associated facilities, equipment and operators

are pr

e) Conddict verification to demonstrate compliance to the specified design requirements.

NOTE
appropriatg
replication
are made.
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5.5.8 Transition Process

5.5.8.1

The purpgse of the Transition Process+is to establish a capability to provide services specified by stak

requireme

This proc
system, o

5.5.8.2

As a resul

ppared to conduct the verification.

Non-compliance identifies the existence of random faults and/or design errors, and correctiveraétions are ini
. Verification is undertaken in a manner, consistent with organizational constraints, such~that uncertain
bf verification actions, conditions and outcomes is minimized. Approved records of verification actions and o)

available verification data on the system.
This is conducted in accordance with agreements and legal, regulatory or product sector requirements.
ve, record and report verification, discrepancy and corrective action information.

In accordance with agreement terms or organizational objectives, conduct verification to isolate that pa
t is giving rise to a non-conformance. Fault diagnosis is conducted to a level of resolution consistent
medial action, including re-verification following defect carrection, and/or organizational quality improvement
data is collected, classified and collated according to, Criteria defined in the verification strategy. This caf]
mances according to their source and corrective action and owner. The verification data is analyzed f
atures such as trends and patterns of failure, evidenéé of design errors and emerging threats to services.

Purpose of the Transition Process

nts in the operational envirgnment.

pss installs a verifigd-system, together with relevant enabling systems, e.g. operating system,
berator training system, user training system, as defined in agreements.

TransitioniProcess Outcomes

t of the suUccessful implementation of the Transition Process:

a) A sysfemitransition strategy is defined.

tiated as
y in the
utcomes

It of the
vith cost
actions.
egorizes
b detect

eholder

support

b) A system is installed in its operational location.

c) A system, when operated, is capable of delivering services.

d) The configuration as installed is recorded.

e) Corrective action reports are recorded.

f) A service is sustainable by enabling systems.
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Transition Process Activities

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

a) Pre

NOTE

pare a transition strategy.

The transition strategy includes installation and commissioning of the system in accordance with a

Wherever possible this includes human operators.

greements.

b) Pr
NOTE
c) Del
NOTE

d) Ins
spq

NOTE

e) Demonstrate proper installation of the system.

NOTE
location

f) Act

g) Demonstrate the installed system is capable of delivering its required services.

NOTE
possess

h) Re
les

NOTE
inconsis
utilizatiol

5.5.9

5.5.9.1

The pu

are-the-site-ef operation-in-acecerdance-with-nstallationrequirements:
Site preparation is conducted in accordance with applicable health, safety, security and environmefitatre
ver the system for installation at the correct location and time.
It may be necessary to account for intermediate storage prior to delivery.

all the system in its operational location and interfaced to its environfaent according to i
cification.

The system is configured with required operational data.

Acceptance tests defined in the agreement to deliver can demonstrate satisfactory installation. Wher
or environment of operation is not available, a representative eéxample is selected.

vate the system.

Acceptance tests, as specified in agreements, can define the criteria that demonstrate that the sy

ord the installation data, including”the operational configuration, anomalies detected, actions
5ons learned.

Post-implementation reporting includes flaws in the system requirements as well as technical featu
encies exist at the interface between the system, its specified operational environment and any systems tha
n stage, the deviationsdead to corrective actions and/or requirement changes.

Validation Process

Purpose of the Validation Process

rpose of the Validation Process is to provide objective evidence that the services provided by

when ir

ulations.

s system

b the exact

stem entity

es the capability to deliver the required services when installed in its operational location and staffed by operators.

faken and

res. Where
enable the

a system

use comply with stakeholders’ requirements

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

5.5.9.2

by stakeholders.

Validation Process Outcomes

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

a) A validation strategy is defined.
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b) The availability of services required by stakeholders is confirmed.
c) Validation data is provided.

d) Data capable of providing information for corrective action is reported.

5.5.9.3 Validation Process Activities

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

a) Defing the strategy for validating the services in the operational environment and achieving stalJehoIder
satisfaction.

NOTE Validation demonstrates, through assessment of the services presented to the stakeholdersthat the ‘righ{ system
entity has been created, i.e., is fit for its purpose and satisfies the consumer. Validation takes place from, the earliest s{age of a
life cycle. For example paper prototypes, simulations or mock-ups of the system under development in a corregponding
representation of its environment may be used to validate at the Concept Stage. The nature and {scope of the validatign action
depends oh whether a model, prototype or actual system is being validated, on risks, (e.g*{novelty, safety, techrfical and
commercia| criticality issues), on the agreement and organizational constraints, and on the\ stakeholder requiremepts. The
supplier, the acquirer, or an agent of the acquirer may do validation of the realized proddct.~The responsibility is designated in
the agreenient.

b) Prepare a validation plan.

NOTE alidation is based on the stakeholder requirements. Where>appropriate, define validation steps, e.g/| various
operational states, scenarios and missions that progressively build confidence in conformance of the installed system and assist
diagnosis qf any discrepancies. Methods and techniques needed to implement the validation strategy are specified, as are the
purpose, donditions and conformance criteria for each validation,“\Where stakeholder requirements cannot be $pecified
compreherysively or change frequently, repeated validation of (often fapidly developed) increments in system evolutior] may be
employed tp refine stakeholder requirements and mitigate risks¢n the correct identification of need, e.g. ISO 13407 desgribes an
iterative lifd cycle that involves users.

that any operators, enabling system far validation and associated facilities are ready in order to gonduct

ct validation to demonstrate canformance of services to stakeholder requirements.

NOTE Validation is undertaken im a“manner, consistent with organizational constraints, such that uncertainy in the
replication ppf validation actions, conditions and outcomes is minimized. Objectively record and approve validation actlons and
results. Validation may also be cenducted to confirm that the system not only satisfies all operational, functional and|usability
requiremer|ts, but also satisfies, the often less formally expressed, but sometimes overriding, attitudes, experience and
subjective {ests that comprise-Customer satisfaction.

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

f) As aplpropriate to agreement terms or organizational objectives, conduct validation to isolate that paft of the
systemn 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.

g) Analyze, record and report validation data according to criteria defined in the validation strategy.

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.
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5.5.10 Operation Process

5.5.10.1 Purpose of the Operation Process
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.

5.5.10.2 Operation Process Outcomes
As a resgult of the successful implementation of the Operation Process:
a) An pperation strategy is defined.

b) Services that meet stakeholder requirements are delivered.

c) Approved corrective action requests are satisfactorily completed.

d) Stakeholder satisfaction is maintained.

5.5.10.3 Operation Process Activities

The prpject shall implement the following activities in accordance with applicable organization pdlicies and
proceddires with respect to the Operation Process.

a) Pregpare a strategy for operation.

NOTE This defines 1) The availability of services as they are introduced, routinely operated and withdrawn from service.
Where gppropriate, it includes co-ordination with pre-existing, concurrent or continuing services delivered by other systems that
provide |dentical or similar services. 2) The staffing.strategy and schedules for operators. 3) Where appropriate, the felease and
re-acceptance criteria and schedules of the system 10 permit modifications that sustain existing or enhanced services.

b) Obiain other services related to operation of the system.
c) Asgign trained, qualified persohnel to be operators.

NOTE This may include~awareness of the system in its operational environment and a defined 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 tra;-;’lting of instructors'te perform training that employs the operational system may be an aspect of staffing. A trdining mode
of the operational system may impact service availability.

d) Actjvate the-system in its intended operational situation to deliver instances of service or continuols service
acdording o its intended purpose.

NOTE Where agreed, mamtain contnuous Service capacity and quality When the System repraces 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.

e) Consume materials, as required, to sustain the services.
NOTE This includes energy sources for hardware and provisions for operators.

f) 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.

g) Monitor the system operation to confirm that service performance is within acceptable parameters.
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NOTE The system may exhibit unacceptable performance when system elements implemented in hardware have
exceeded their useful life or the system’s operational environment affects the operating and maintenance personnel (including
staff turnover, operator stress and fatigue).

h) Perform failure identification actions when a non-compliance has occurred in the delivered services.

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

NOTE The appropriate course of action may include, but not be limited to, introducing minor hardware or software
adaptations.or madified operator action, changes to the stakeholder requiremen hanges to the design and/or implementation
of the systgm, or tolerating diminished services.

j) Introduce remedial changes to operating procedures, the operator environment, human-maching’interfages and
operajor training as appropriate when human error contributed to failure.

k) Continuously or routinely communicate with users to determine the degree to which delivered serviceg satisfy
their rleeds.

NOTE The results are analysed and required action to restore or amend services in ordef\te provide continued stakeholder
satisfaction is identified. Wherever possible the benefit of such action is agreed with stakeholders or their representativep.

5.5.11 Maintenance Process

5.5.11.1 |Purpose of the Maintenance Process
The purpdse of the Maintenance Process is to sustain the capability-of the system to provide a service.

This procéss monitors the system’s capability to deliver services, records problems for analysis, takes cofrective,
adaptive, perfective and preventive actions and confirms restored capability.

5.5.11.2 |Maintenance Process Outcomes

As a resulf of the successful implementation of.the Maintenance Process:
a) A maiptenance strategy is developed:

b) Maint¢nance constraints are provided as inputs to requirements.

c) Replacement system elements are made available.

d) Serviges meeting stakeholder requirements are sustained.

e) The nged for cérrective design changes is reported.

f) Failurg and lifetime data is recorded.

5.5.11.3 Maintenance Process Activities

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

a) Prepare a maintenance strategy.

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

1) The corrective and preventive maintenance strategy to sustain service in the operational environment in order to
achieve customer satisfaction;
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The scheduled preventive maintenance actions that reduce the likelihood of system failure without undue loss of

services, e.g. suspension or restriction of the services;

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

itions, their

The skill and personnel levels required to effect repairs and replacements, accounting for maintenance staff
requirements and any relevant legislation regarding health and safety, security and the environment. These

procedures include disassembly strategy, fault diagnosis techniques, re-assembly and testing sequences.

b) Define the constraints on system requirements that are unavoidable consequences of the maintenance
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h) Pefform preventive maintenance by replacing or servicing system elements prior to failure, ac
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i) Perform failure identifieation actions when a non-compliance has occurred in the system.

j) Ma
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5.5.12

tegy.

These may result from the need to 1) re-use existing maintenance enabling systems, 2) re-usecexisting
ble system element and accommodate re-supply limitations, 3) conduct maintenance in ¢specific |
hents.

ain the enabling systems, system elements and services to be used during maintenance of the sy

lement problem reporting and incident recording to guide diagnosis of individual events and h
port future corrective, adaptive, perfective and preventive maintenance.

lement the procedures for correction of random faults and/or scheduled replacement of system el

For random system failures, the fault is isolated down to the planned level of system element replag
blement is replaced and correct system performance is verified. Actions are recorded in order to estimate th
dable system elements.

ate corrective action to remedy previously undetected design errors.

Record and communicate to relevant parties the-need for potential corrective action to development, e
nd/or to production actions. This can have conseguerces on relevant enabling systems.
bir rates and planned schedules.

train and accredit, as necessary;:-personnel to maintain operator numbers and skills.

ned schedules and maintenance procedures.

ntain a histery of problem reports, corrective actions and trends to inform operations and ma
sonnel, and other projects, that are creating or utilizing similar system elements.

Disposal Process

holdings of
cations or

stem.

istories to

ements.

ement, the
e useful life

g. software

ents meet

Monitor the quality and availability of spares, their transportation and their continued integrity duripg storage.

cording to

intenance

5.5.12.1 Purpose of the Disposal Process

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 condition and returning the environment to its original or an acceptable condition. This process destroys,
stores or reclaims system elements and waste products in an environmentally sound 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, can be monitored.
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5.5.12.2 Disposal Process Outcomes

As a result of the successful implementation of the Disposal Process:
a) A system disposal strategy is defined.

b) Disposal constraints are provided as inputs to requirements.

c) The system elements are destroyed, stored, reclaimed or recycled.

d) The epvironmentis Teturned 1o ItS originar or an agreed state.

e) Records allowing knowledge retention of disposal actions and the analysis of long-term hazards are)avdilable.

5.5.12.3 |Disposal Process Activities

The projdct shall implement the following activities in accordance with applicable organization policies and
procedures with respect to the Disposal Process.

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

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

b) Comnunicate unavoidable constraints on the system design ariSing from the disposal strategy.

NOTE This includes issues of disassembly, including their\associated enabling systems, access to and availpbility of
storage locpations and available skill levels.

c) Acquife the enabling systems or services to be used during disposal of a system.
d) Deactjvate the system to prepare it for removal from operation.

NOTE Interfaces to other systems areconsidered, e.g. power, fuel, are disconnected in accordance with disgssembly
instructiond and relevant health, safety, sectrity and privacy legislation.

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

NOTE This is conducted jin‘acCordance with relevant safety, security, privacy and environmental standards, direciives and
laws.

f) Disasgemble the system into manageable elements to facilitate its removal for reuse, recycling, recondjtioning,
overhaul, archiving or destruction.

g) Remave the system from the operational environment for reuse, recycling, reconditioning, overhaul or
destruction

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

h) Specify containment facilities, storage locations, inspection criteria and storage periods if the system is to be
stored.

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

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

ISO/IEC 15288:2002(E)

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

k) Archive information gathered through the lifetime of the system to permit audits and reviews in the event of
long-term hazards to health, safety, security and the environment, and to permit future system creators and
users to build a knowledge base from past experiences.

6 S

6.1 |
This cl

framew
Clause

6.2 L
A life cy

NOTE
may ové

troduction
buse describes the requirements for stages in the system life cycle. The life cycle stages

prk for the detailed modelling of system life cycles using the system life cycleVprocesses de
5.

ife Cycle Models
cle model that is comprised of stages shall be established.

The life cycle model comprises one or more stage models, as needed. It is assembled as a sequence of
erlap and/or iterate, as appropriate for the system-of-interest's scopé, magnitude, complexity, changing

opportunities. Stages are illustrated in this International Standard using~a,.commonly encountered example of life d

and this

6.3 L

is described in Annex B.

ife Cycle Stages

The purpose and outcomes shall be defined for each stage of the life cycle.

NOTE

and out
conduct
and dec
records

The life cycle processes and activities are(selected, tailored as appropriate and employed in a stage to fulfil
omes of that stage. Different organizations 'may undertake different stages in the life cycle. However, ea
bd by the organization responsible for that stage with due consideration of the available information on life
sions made in preceding stages. Similarly, the organization responsible for that stage records the decisions
he assumptions regarding subsequent stages in the life cycle.

provide a
scribed in

stages that
needs and
ycle stages

he purpose
ch stage is
cycle plans

made and

© ISO/IEC 2002 — All rights reserved

39


https://standardsiso.com/api/?name=8a67c9e03a74ab948565c36a494869c8

ISO/IEC 15288:2002(E)

A.1 Intreduction

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

A.2 Tailoring Process

A.2.1 Pyrpose of the Tailoring Process

Annex A
(normative)

Tailoring Process

The purpgse of the Tailoring Process is to adapt the processes of this International Standard to satisfy particular

circumstances or factors that:

a) surroynd an organization that is employing this International Standard.ift an agreement;

b) influepce a project that is required to meet an agreement in which.this International Standard is referenced;

c) reflec{ the needs of an organization in order to supply products or services.

A.2.2 Tadiloring Process Outcomes
As a resulf of the successful implementation of the T@iloring Process:

a) A life gycle model is defined in terms of stages and the contributions they make to the system.

b) Individual life cycle stages that influence the fulfilment of an agreement to supply a product or servYice are

described.

c) Modified or new system life cycle processes are defined.

A.2.3 Tdiloring Process”Activities

If this Intdrnational Standard is tailored, then the organization or project shall implement the following actiyvities in

accordange with applicable policies and procedures with respect to the Tailoring Process, as required.

a) ldentily and'document the circumstances that influence tailoring. These influences include, but are nof limited

to:

1)
2)

40

stability of, and variety in, operational environments;

risks, commercial or performance, to the concern of interested parties;
novelty, size and complexity;

starting date and duration of utilization;

integrity issues such as safety, security, privacy, usability, availability;

emerging technology opportunities;
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7)

8)
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profile of budget and organizational resources available;

availability of the services of enabling systems.

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) Obt

1)

ain input from all parties affected by the tailoring decisions. This includes, but may not be limited to:

the system stakeholders;

2)
3)
d) Ma

e) Def
ma

f) Ide
as

—_
~

3

~

g) Sel

1

~

the interested parties to an agreement made by the organization;
the contributing organizational functions.

e tailoring decisions in accordance with the Decision-making Process.

hner that conforms to the services needed or the product specified.

h result of the application of the life cycle processes within each stage.

define the identity, purposes, and outcomes of stages that form part of a selected life cycle model.

Document the changes made.

new stage is assessed to confirm its confribution to a complete and consistent life cycle.

bct the life cycle processes that require-tailoring in order to satisfy the life cycle stage outcomes.

© ISO/IE
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ine a suitable system life cycle model that permits the system-of-interest to\bé created and ulfjlized in a

ntify a life cycle model in terms of stages, their identities, their purposes_and the outcomes they gccomplish

The exemplary stages described in this International Standard*may be individually selected and used to

Alternatively, life cycle stages described in this International Standard may be individually| selected,
identified and modified or not applied, as necessary, to achieve changed purpose and putcomes.

Alternatively, define and document any new'stage in terms of its identity, purpose and outcomes. Each

The life cycle processes desegribed in this International Standard may be individually selected| identified
and modified, as necessary; 10 achieve changed purpose and outcomes. Document the changeg made.

Alternatively, definefand document any new Life Cycle Process in terms of its identity, pufpose and
outcomes. The caniribution of each new Life Cycle Process is evaluated for its contribution to thé system.
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Annex B
(informative)

Life Cycle Stages

B.1 Intreduction

Stages mpy be used to construct frameworks within which system life cycle processes are used(to-maodel life
cycles. The scale and rigour of process application in the listed stages and the duration of these stageg will be
determined by the varying technical and business needs of the projects defining and using the life-¢ycle.

This Anngx describes six example stages as follows:
a) Concegpt Stage;

b) Develppment Stage;

¢) Production Stage;

d) Utilizgtion Stage;

e) Suppgrt Stage;

f) Retirgment Stage.

Following [a description of each Stage, the Purpose and\Outcomes of these example stages are defined.

B.2 Concept Stage

B.2.1 Oyerview

The Concgept Stage begins with-initial recognition of a need or a concept for a new system-of-interest o for the
modificatipn to an existing system-of-interest. This is an initial exploration, fact finding, and planning periodl, when
economic/| technical, strategic;;and market bases are assessed through acquirer/market survey, feasibility analysis
and trade{off studies. Acquirer/user feedback to the concept is obtained.

One or more alternative solutions to meet the identified need or concept are developed through analysis, fdasibility
evaluatior]s, estimations (such as cost, schedule, market intelligence and logistics), trade-off studig¢s, and
experimental of>prototype development and demonstration. The need for one or more enabling syst¢ms for
development, production, utilization, support and retirement of the system-of-interest is identified and cgndidate
solutions i ' i ' i i i Typical
outputs are stakeholder requirements, concepts of operation, assessment of feasibility, preliminary system
requirements, outline design solutions in the form of drawings, models, prototypes, etc., and concept plans for
enabling systems, including whole life cost and human resource requirements estimates and preliminary project
schedules. Decisions are made whether to continue with the implementation of a solution in the Development
Stage or to cancel further work.

It is presumed that the organization has available the methods, techniques, tools and competent human resources
to undertake market/economic analysis and forecasting, feasibility analysis, trade-off analysis, technical analysis,
whole life cost estimation, modelling, simulation, and prototyping.

42 © ISO/IEC 2002 — Al rights reserved


https://standardsiso.com/api/?name=8a67c9e03a74ab948565c36a494869c8

ISO/IEC 15288:2002(E)

B.2.2 Purpose of the Concept Stage

The Concept Stage is executed to assess new business opportunities and to develop preliminary system
requirements and a feasible design solution.

B.2.3 Concept Stage Outcomes
The outcomes of the Concept Stage are listed below:

a) The_identification of new concepts that offer new capabilities, enhanced overall performance or reduced
stakeholders' total ownership costs over the system life cycle.

b) An|assessment of feasible system-of-interest concepts and solutions, including enabling systems throughout
thellife cycle, for closure against both technical and business stakeholder objectives.

c) The preparation and baselining of stakeholder requirements and preliminary systemvrequirements|(technical
spgcifications for the selected system-of-interest and usability specifications for the envisaged humpn-system
intdraction).

d) Refinement of the outcomes for stages of the system life cycle model.

e) Risk identification, assessment and mitigation plans for stages of system life cycle model.

f) Ideptification and initial specification of the services needed frem.enabling systems throughout the|life of the
system.

g) Concepts for execution of all succeeding stages.
h) Plaps and exit criteria for the Development Stage.

sk identification, assessment and mitigation plans for this and subsequent stages of system life cycle model.

i) Ri
j) Satisfaction of stage exit criteria.

k) Approval to proceed to the Development Stage.

B.3 Development Stage

B.3.1 Dverview

The Degvelopment Stage begins with sufficiently detailed technical refinement of the system requiremengs and the
design polution and'transforms these into one or more feasible products that enable a service during the|Utilization
Stage. [The system-of-interest may be a prototype in this stage. The hardware, software and operator interfaces are
specifigd, analyzed, designed, fabricated, integrated, tested and evaluated, as applicable, and the requir¢ments for
productjon; training, and support facilities are defined. This stage also ensures that the aspects of futyre stages
(production, ufilization, support, and refirement) and their enabling sysiems’ requiremenis and capabilities are
considered and incorporated into the design through the involvement of all interested parties. Feedback is obtained
from stakeholders and those who will produce, operate, use, support, and retire the system-of-interest. Outputs are
a system-of-interest or a prototype of the final system-of-interest, refined enabling systems or the enabling systems
themselves and all documentation and cost estimates of future stages.

Planning for this stage begins in the preceding stage to ensure the organization has available, or can establish, an
infrastructure of development enabling systems, consisting of methods, techniques, tools and competent human
resources to undertake analysis, modelling and simulation, prototyping, design, integration, test and
documentation. These items are developed or acquired to be available when needed to support development.
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B.3.2 Purpose of the Development Stage

The Development Stage is executed to develop a system-of-interest that meets acquirer requirements and can be
produced, tested, evaluated, operated, supported and retired.

B.3.3 Development Stage Outcomes

The outcomes of the Development Stage are listed below:

a)

b)

Evalu
cost €

A sys
interfg

Verifid

Confin
opera

Refing

Techn

1)
2)
3)
4)
5)
6)
7)

8)

A prot
Refing
Defini

Plans

ated and refined system requirements, project budget and schedule baselines and life cycle ownership

H

S

A

g

r

stimates.

em-of-interest architecture comprised of hardware elements, software elements and humans a
ces (internal and external).

ation and validation documentation.

mation that the system-of-interest meets all stakeholder and system requiréments and is pro
ble, supportable and capable of retirement and is cost effective for stakeholders.

d and baselined requirements for the enabling systems.
ical information, including as appropriate:
ardware diagrams, drawings and models;

oftware design documentation;

interface specifications;

roduction plans;

perating instructions;

aining manuals for operators;

haintenance procedures;

btirement considerations.

otype or final system-of-interest is built.

d outcomes¢and cost estimates for the Production, Utilization, Support and Retirement Stages.

ion of'the enabling system services required in subsequent life cycle stages.

nd their

ducible,

and exit criteria for the Production Qtagn

Current risks identified and mitigating actions determined.

Satisfaction of stage exit criteria.

m) Approval to proceed to the Production Stage.
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B.4 Production Stage

B.4.1 Overview

The Production Stage begins with the approval to produce the system-of-interest. The system-of-interest may be
individually produced, assembled, integrated, and tested, as appropriate, or may be mass-produced. Planning for
this stage begins in the preceding Stage. Production may continue throughout the remainder of the system life
cycle. During this stage, the product may undergo enhancements or redesigns, the enabling systems may need to
be reconfigured and production staff re-trained in order to continue evolving a cost effective service from the
stakeholder viewpoint.

It is pr¢sumed that the organization has available the production infrastructure, consisting of budget,” production
equipment, tools, procedures and competent human resources. These items are developed or acquired jn order to
be available when needed to enable production.

This stage may overlap with a Development Stage, with the Utilization Stage and with a Support Stage.

B.4.2 Purpose of the Production Stage

The Prpduction Stage is executed to produce or manufacture the product,(io test the product and tp produce
related jsupporting and enabling systems as needed.

B.4.3 Production Stage Outcomes
The oufcomes of the Production Stage are listed below:
a) Qualification of the production capability.

b) Acquisition of resources, material, services and @ystem elements to support the target production quantity
godls.

c) The product produced according to approved and qualified production information.
d) Pagkaged product transfer to distribution channels or acquirer.

e) Plaps and exit criteria for the Ufilization Stage and the Support Stage.

f)  Updglated concepts for execution of all succeeding stages.

g) Cufrent risks and mitigating actions identified.

h) Quality assured;systems-of-interest accepted by the acquirer

i) Safjsfaction.of stage exit criteria.

j)  Approval to proceed to the Utilization Stage.

B.5 Utilization Stage

B.5.1 Overview
The Utilization Stage begins after installation and transition to use of the system. The Utilization Stage is executed

to operate the product at the intended operational sites to deliver the required services with continued operational
and cost effectiveness. This stage ends when the system-of-interest is taken out of service.
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Planning for this stage begins in the preceding stages. This stage includes those processes related to use of the
product to provide services, as well as monitoring performance and identifying, classifying and reporting of
anomalies, deficiencies, and failures. The response to identified problems includes taking no action; maintenance
and minor (low cost/temporary) modification (reference Support Stage); major (permanent) modification and
system-of-interest life extensions (reference Development and Production Stages), and end-of-life retirement
(reference Retirement Stage).

During this stage the product or services can evolve giving rise to different configurations. The user operates the
different configurations and the responsible product supplier manages the status and descriptions of the various
versions and configurations of the product or services in use.

It is presumed that the organization has available the operational infrastructure which includes facilities,-egqyipment,
trained pgrsonnel, and instruction manuals and procedures. These items are developed or acquired.inyorder to be
available ywhen needed to support utilization.

B.5.2 Pyrpose of the Utilization Stage

The Utilization Stage is executed to operate the product, to deliver services within intended environmentg and to
ensure coptinued operational effectiveness.

B.5.3 Utjlization Stage Outcomes
The outcomes of the Utilization Stage are listed below:

a) Experjenced personnel with the competence to be operators inthe system-of-interest and provide opdrational
services.

b) An ingtalled system-of-interest that is capable of being. operated and of providing sustainable opgdrational
services.

¢) Perfoimance and cost monitoring and assessment to confirm conformance to service objectives.

d) Identification of problems or deficiencies,.informing appropriate organizations (user, development, progluction,
or support) of the need for corrective action:

e) New gpportunities for system-of-interest enhancement through stakeholder feedback.
f) Plans|and exit criteria for exiting-the Retirement stage.
g) Satisfaction of stage exit criteria.

h) Approval to proceed/te’the Retirement Stage.

B.6 SupportStage

B.6.1 Overview

The Support Stage begins with the provision of maintenance, logistics and other support for the system-of-interest's
operation and use. Planning for this stage begins in the preceding stages. The Support Stage is completed with the
retirement of the system-of-interest and termination of support services.

This stage includes those processes related to operating the support system and providing support services to
users of the system-of-interest. This stage also includes monitoring performance of the support system and
services and the identification, classification, and reporting of anomalies, deficiencies, and failures of the support
system and services. Actions to be taken as a result of identified problems include maintenance and minor
modification of the support system and services, major modification of the support system or services (reference
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Development and Production Stages), and end-of-life retirement of the support system and services (reference
Retirement Stage).

During this stage the support system and services can evolve under different versions or configurations. The
support organization operates the different versions or configurations and the responsible product organization
manages the status and descriptions of the various versions and configurations of the support system and services
in use.

It is presumed that the organization has available the support which includes the support sites, facilities, equipment
and tools, trained support personnel, and maintenance manuals and procedures. The items making up the support
infrastry e ] ; e = e e intgrest.

B.6.2 Purpose of the Support Stage

The Sypport Stage is executed to provide logistics, maintenance, and support servicesthat enable [continued
systemziof-interest operation and a sustainable service.

B.6.3 Bupport Stage Outcomes
The oufcomes of the Support Stage are listed below:

a) Trained personnel who will maintain and provide the support services.

=

b) Ordanizational interfaces with the operating and production organizations that ensure problem resglution and
corfective actions.

c) Maijntained product and services and the provision of allyrelated support services, including logistjcs, to the
opgrational sites.

d) Praduct and service maintenance and corrected design deficiencies.

e) Al

required logistics support, including a spare parts inventory sufficient to satisfy operational availab{lity goals.

f)  Cufrent risks and mitigating actions identified.

9) Ag]eement to terminate support.Services.

h) Satjsfaction of stage exit criteria.

B.7 Retirement Stage

B.7.1 Dverview

The Retirement Stage provides for the removal of a system-of-interest and related operational and support
serviceg. Planning for the Retirement Stage begins in the preceding stages. This stage begins when a gystem-of-
interest is taken out of service.

This stage includes those processes related to operating the retirement system and also includes monitoring
performance of the retirement system and the identification, classification, and reporting of anomalies, deficiencies,
and failures of the retirement system. Actions to be taken as a result of identified problems include maintenance
and minor modification of the retirement system (reference Support Stage), major modification of the retirement
system (reference Development and Production stages), and end-of-life retirement of the retirement system itself
(reference Retirement Stage).

It is presumed that the organization has access to an infrastructure to support retirement, including retirement
facilities, tools and equipment, personnel trained in retirement actions, retirement procedures and, as appropriate,
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access to recycling, disposal or containment facilities. The items making up the retirement infrastructure are
developed and acquired in order to be ready when needed to perform retirement functions.

This stage is applicable whenever a system-of-interest reaches its end-of-service life. Such end-of-service life can

be the result of replacement by a new system, irreparable wear, catastrophic failure, no further use to the user, or
not cost effective to continue operating and supporting the system-of-interest.

B.7.2 Purpose of the Retirement Stage

The Retirement Stage is executed to provide for the removal of a system-of-interest and related operational and
support sgrvices, and to operate and support the retirement system itself.

B.7.3 Regtirement Stage Outcomes
The outcomes of the Retirement Stage are listed below:
a) Experjenced personnel who can provide retirement services.

b) Required system-of-interest decommissioning, including disposal, refurbishing,cor\recycling, in accordance with
applicable health, safety, security, privacy and environmental laws and regulations.

D

c) Plans|and procedures for transferring the provision of services to the new\system-of-interest if applicablg
d) Remagval of waste.

e) Envirgnment returned to original or agreed state.

f)  Archived elements.

g) Operdtional staff are reallocated, redeployed or retired.

h) Satisfaction of stage exit criteria.
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Annex C
(informative)

Relationship between ISO/IEC 15288 and ISO/IEC 12207:1995/AMD.1:2002

C.1 Diagrammatic representation
| Project Planning | | Project Assessment | | Project Control |
| Decision Making | | Risk Management | |Configuration Management| |Information Management
Stakeholder | Validation | | Operation |
Requirements
Definition | Transition |
| Maintenance |
| Requirements Analysis | | Verification |
| Architectural Design | | Integration | | Disposal |
| Implementation
,,/"' '\"-»\ Enterprise Environment
. ) Management
i Hardware Fabrication ! Investment
e nieitar-alslh~ 5\ Nty Management

! Software Creation
H Refer to
\__ISO/IEC 12207:1995/AMD.1:2002

System Life Cycle
Processes Management

|Resource Management

| Quality Management
————————————————————

| Acquisition |

| Supply |

Figure C.1 — Relationship between ISO/IEC 15288 and ISO/IEC 12207:1995/AMD.1:2002
Figure C.1 illustrates processes in ISO/IEC 15288 from which system life cycles are built. When a system element

is developed, an appropriate standard is applied corresponding to the nature of the system element. For system
elements that are implemented in software, the processes of ISO/IEC 12207:1995/AMD.1:2002 are applied.
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C.2 Tabular representation

Table C.1 provides a broad mapping between the processes in ISO/IEC 15288 and those in |
12207:1995/AMD.1:2002 to show the relationship between the standards. The scope, emphasis, structure and detail
varies between the standards but the system principles are applied similarly and their descriptions, in terms of

processes used to build life cycle models, are also similar.

The three centre columns indicate which standard has greater emphasis:

a) A tick in the left column indicates that ISO/IEC 15288 has more emphasis

SO/IEC

b) A tick
Stand

c) Atick
There is a

a) In IS
ISO/IE

b) In IS(
while

ards.

O/IEC 15288 the

in the centre column indicates that the processes have similar levels of treatment in both Inter

in the right column indicates that ISO/IEC 12207:1995/AMD.1:2002 has greater emphasis.
so variation in the way the two International Standards treat some processes:

improvement activities are distributed
FC 12207:1995/AMD.1:2002 contains these in an Improvement Process

[able C.1 — Relationship between ISO/IEC 15288 and ISO/IEC 12207:1995/AMD.1:2002

into a number of processes

hational

while

D/IEC 12207:1995/AMD.1:2002 risk management activities are distributed into a number of prgcesses
SO/IEC 15288 contains these in a Risk Management Process.

Quality Management Process

ISO/IEC]|15288 « | — 7> | ISO/IEC 12207:1995/AMD.1:2002
Enterpris¢ Environment Management Process v Management process, Improvement procgss
Investmept Management Process v Infrastructure process
System Life Cycle Processes Management Process Y Supply Process
System Ljfe Cycle Processes Management Process, v | Management process, Improvement procgss
Enterpris¢ Environment Process
Acquisitipn Process v Acquisition process
Stakeholder Requirements Definition Progess v Development process, Usability process
Supply Process v Supply process
Risk Manjagement Process v Acquisition process, Supply process,
Management process
Informatipn Management Process v Documentation process, Asset managemepnt
process
Requirenfents Analysis’Process v Development process
Architectpral Design‘Process v Development process, Usability process
Implemerjtation'\Process v Development process
Integration Process v Development process
Transition Process v Development process
Transition Process v Training process
Operation Process v Operation process
Maintenance Process Maintenance process
Disposal Process v Maintenance process
Configuration Management Process v Configuration management process
Project Assessment Process v Quality assurance process
v Management process
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