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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical committees
collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in

liaison with
established

Internationa
The main tg
adopted by
Standard re

Attention is
patent rights

ISO/IEC 153
SC 7, Softw

Annex A for

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives; Part

’

2 joint technical committee, ISO/IEC JTC 1.

sk of the joint technical committee is to prepare International Standards.Draft Internati
the joint technical committee are circulated to national bodies for voting.'Rublication as &
fuires approval by at least 75 % of the national bodies casting a vote.

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

P88 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
are and system engineering.

Ms a normative part of this International Standard:’/Annexes B, C and D are for informatig
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Introduction

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

construct

There is theref
create, utilize a

This Internation
life cycle spans the conception of ideas through to the retirement of -a. system. It provides the p

acquiring and

life cycle procs
The processes
system life cyd
select and app

This Internatior

declared,

almost ev

there is 4
managem,

By an or
supported
organizati
through th

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

lack of harmonization and integration of the involved disciplines, including_science,
ent and finance.

pre a need for a common framework to improve communication and ce-eperation among th
nd manage modern systems in order that they can work in an integrated; coherent fashion.

al Standard provides a common process framework covering the-ife cycle of man-made s

supplying systems. In addition, this framework provides for the assessment and improv
Sses.

in this International Standard form a comprehenisive set from which an organization ¢
le models appropriate to its products and services. An organization, depending on its f
y an appropriate subset to fulfil that purpose:

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

hjanization — to help establish*an environment of desired processes. These proces
by an infrastructure of methods, procedures, techniques, tools and trained per:

eir life cycle stages. In this mode this International Standard is used to assess confo
bstablished environmeént to its provisions.

ject — to help select, structure and employ the elements of an established environmer

uirer-and a supplier — to help develop an agreement concerning processes and activi

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

chnology.

engineering,

b parties that

stems. This
ocesses for
ment of the

an construct

urpose, can

ses can be
sonnel. The

bn may then employ this-environment to perform and manage its projects and progréss systems

'mance of a

t to provide
formance of

ties. Via the
reed to and

«the processes and actlwtles in this Internatlonal Standard are selected negotlated ag

int.

This International Standard contains requirements in three Clauses: Clause 5, that defines the requirements 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 Scope
1.1 Purppse
This Interngtional Standard establishes a common framework for describing the life cycle of syste

humans. It defines a set of processes and associated terminology. These processes canbe’applied

ms created by
at any level in

the hierarchly of a system’s structure. Selected sets of these processes can be applied'throughout the life cycle for

d performing the stages of a system's life cycle. This is accomplishedrthrough the inv
Arties with the ultimate goal of achieving customer satisfaction.

managing a
interested p

This International Standard also provides processes that support the definition, control and improve
cycle procepgses used within an organization or a project. Organizationis~and projects can use t
processes when acquiring and supplying systems.

This Interna
the followin
facilities and

ional Standard concerns those systems that are man<nfade and may be configured with
: hardware, software, humans, processes (e.g. review process), procedures (e.g. operat
naturally occurring entities (e.g. water, organisms, minerals).

1.2 Field|Of Application

This Internafional Standard applies to the full life cycle of systems, including conception, developme
utilization, gupport and retirement of systems,~and to the acquisition and supply of systems, whe
internally or| externally to an organization. The life cycle processes of this International Standard
concurrently, iteratively and recursively to'a-system and its elements.

There is a wide variety of systems‘in terms of their purpose, domain of application, complexity
adaptability [ quantities, locations, life’spans and evolution. This International Standard describes the
comprise the life cycle of any'man-made system. It therefore applies to one-of-a-kind systems, 1
systems ang customized, adaptable systems.

This International Standard applies to organizations in their role as both acquirers and suppliers. It g
a single parnty in a self-imposed mode or in a multi-party situation. Parties can be from the same

blvement of all

ment of the life
hese life cycle

one or more of
Dr instructions),

nt, production,
her performed
can be applied

size, novelty,
processes that
nass-produced

an be used by
brganization or

from differemt organizations and the situation can range from an informal agreement to a formal contract.

The procesges in this International Standard can be used as a basis for establishing business env

ronments, e.g.

methods, techniques, tools and trained personnel. It provides a process reference model characterized in terms of

the process purpose and the process outcomes that result from their successful implementation. Th

is International

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 procedu
meet the requirements and outcomes of a process.

res required to

This International Standard does not detail documentation in terms of name, format, explicit content and recording

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 S

tandard.

2 Conformance

21

Intended Usage

The requirements in this International Standard are contained in Clause 5, Clause 6 and Annex A. This
International Standard provides requirements for a number of processes suitable for usage during the life cycle of a

system. Itisr
by this Interna
a set of procs
claimed to con
of the two form

2.2 Full Co
A claim of full

achieved by d
the outcomes

2.3 Tailore

When this sta

the clauses of this International Standard are selected of:modified in accordance with the tailor
prescribed in [Annex A. The tailored text, for which tailored conformance is claimed, is declars

conformance i
using the outc

NOTE Whe
International St3

appropriate for
Standard.

3 Normat

The following

ional Standard. Therefore, implementation of this International Standard typically involv
sses suitable to the organization or project. There are two ways that an implements
form with the provisions of this International Standard. Any claim of conformance is citeg
s below.

nformance
conformance declares the set of processes for which conformance‘is claimed. Full cor

hs evidence.

d Conformance

dard is used as a basis for establishing a set ofiprocesses that do not qualify for full c
achieved by demonstrating that requirements for the processes, as tailored, have bg
mes as evidence.

N this standard is used to help develop an agreement between an acquirer and a supplier, c
ndard can be selected for incorporation in the agreement with or without modification. In this cg
the acquirer and supplier to claim compliance with the agreement than conformance with this

ve reference

ormative doedment contains provisions which, through reference in this text, constitute

this Internatiopal Standard. For dated references, subsequent amendments to, or revisions of, a
publications d¢ not apply. However, parties to agreements based on this International Standard are en
investigate the possibility of applying the most recent edition of the normative document indicated

bes provided
es selecting
tion can be

in only one

formance is

bmonstrating that all of the requirements of the declared set of processes have been satisfied using

bnformance,
ng process
pd. Tailored
en satisfied

auses of this
se, it is more
International

brovisions of
ny of these
couraged to
below. For
50 and IEC

undated refergn¢es, the latest edition of the normative document referred to applies. Members of |
maintain regis i f

ISO/IEC 12207:1995/AMD.1:2002 Information technology — Software life cycle processes — Amendment 1

4 Terms and definitions

For the purposes of this International Standard, the following terms and definitions apply.
41

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

© ISO/IEC 2002 - All

rights reserved
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the owner, user or operating organization.

4.2
activity

Other terms commonly used for an acquirer are buyer, customer, purchaser. The acquirer may at the same time be

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 mutual acknowledgement of terms and conditions under which a working relationship is conducted

44
baseline

a specificati
further deve

4.5
enabling sy

a system that complements a system-of-interest during its life cycle stages but does not necessarily co

to its functio

NOTE 1 F

NOTE 2 H
when, in its o

4.6
enterprise
that part of
agreements
NOTE A

4.7
facility
the physical

4.8

life cycle model

a frameworl
communicat

4.9
operator
an individug

bn or product that has been formally reviewed and agreed upon, that thereafter serves 3
opment, and that can be changed only through formal change control procedures

stem
h during operation
or example, when a system-of-interest enters the production stage,.an“enabling production system

ach enabling system has a life cycle of its own. This International’ Standard is applicable to each
wn right, it is treated as a system-of-interest.

an organization with responsibility to acquife and to supply products and/or service

n organization may be involved in severakenterprises and an enterprise may involve one or more

means or equipment for facilitating the performance of an action, e.g. buildings, instrumg

of processes.and activities concerned with the life cycle, which also acts as a commo
ion and undérstanding

[\who, or an organization that, contributes to the functionality of a system and draws

s the basis for

ntribute directly

is required.

lenabling system

5 according to

rganizations.

nts, tools

n reference for

pon knowledge,

skills and p

NOTE 1
organization.

ocedures to contribute thefurction

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

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

system.

4.10
organizatio
a group of p

[ISO 9000:2

© ISO/IEC 200

n
eople and facilities with an arrangement of responsibilities, authorities and relationships

000]
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4.1
process
set of interrelated or interacting activities which transforms inputs into outputs

[1ISO 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 pfoject may be viewed as a unique process comprising co-ordinated and controlled activities|and may be
composed of acjivities from the Project Processes and Technical Processes defined in this International Stapdard..

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

NOTE 1 Respurces may include diverse entities such as personnel, facilities, capital.equipment, tools, and ut|lities such as
power, water, fugl and communication infrastructures.

NOTE 2 Respurces may be reusable, renewable or consumable.

414
stage
a period within|the life cycle of a system that relates to the state\of the system description or the systen itself

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 expectations

4.16

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

417
system
a combination [oftinteracting 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

4 © ISO/IEC 2002 — All rights reserved
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nterest

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

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

4.22
user
individual wi

NOTE
organization.

4.23
validation
confirmation

application have been fulfilled

[1SO 9000:

NOTE V
to accomplish

4.24
verification
confirmation

[ISO 9000: 1

NOTE \Y
against the 1

description afd the system itself.

5 System Life Cycle Processes

5.1 Intro

The role of user and the role of operator may be vested, simultaneously or sequentially, in the s3

no or group that benefits from a system during its utilization

, through the provision of objective evidence, that the requifements for a specific in

2000]

alidation in a system life cycle context is the set of activities ensuring and gaining confidence that
its intended use, goals and objectives.

, through the provision of objective evidence, that specified requirements have been fulfi
P000]
erification in a system life \cycle context is a set of activities that compares a product of the g

pquired characteristics fof that product. This may include, but is not limited to, specified requi

Huction

This clause

me individual or

tended use or

a system is able

led

ystem life cycle
rements, design

describes the reauirements for the life cvecle nrocesses It defines their nurnoses and
= 24 g Ltk o

utcomes, and

the activities required to achieve them. An organization conducts the life cycle processes selectively to fulfil the
purpose and outcomes of life cycle stages.

The life cycle processes are described in four process groups as follows:

Agreement processes;

Enterprise processes;

Project proc

€SSes;

Technical processes.

© ISO/IEC 2002 — All rights reserved
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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 subclause specifies the requirements for the establishment of agreements with organizational entities external
and internal to[the organization.

The Agreemer)t Processes consist of the following:

a) Acquisitior] Process — used by organizations for acquiring products or services;
b) Supply Prqcess — used by organizations for supplying products or services.
These procesges define the activities necessary to establish an agreement_between two organizgtions. If the
Acquisition Prgcess is invoked, it provides the means for conducting business.with a supplier of prodlicts that are
supplied for uge as an operational system, of services in support of an, operational system, or of elements of a

system being developed by a project. If the Supply Process is invoked;'it provides the means for donducting a
project in which the result is a product or service that is delivered to the’acquirer.

5.2.2 Acquigition Process

5.2.21 Purpose of the Acquisition Process

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

5.22.2 Acquisition Process Outcomes

As a result of the successful implementation of the Acquisition Process:
a) A strategy|for the acquisition(s\established.

b) A supplier|s selected.

¢) Communidation with_the supplier is maintained.

d) A justificationforthe selection is declared.

e) An agreement to acquire a product or service according to defined acceptance criteria is established.
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.

6 © ISO/IEC 2002 — All rights reserved
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NOTE This plan includes reference to the life cycle model, a schedule of milestones and selection criteria
external to the acquiring organization.

b) Prepare a request for the supply of a product or service.

NOTE Provide a definition of requirements to one or more suppliers. If a supplier is external to organi
request can include the business practices with which a supplier is expected to comply and the criteria for select

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

NOTE
acquirers to achieve a harmonized or collective approach to common technical and commercial issues.

if the supplier is

zation, then the
ing a supplier.

This may include supply chain management partnering which exchanges information with related suppliers and

d) Select asupplier.

NOTE obtain competitive solicitations, proposals to supply are evaluated and compared against the s
Where propodsals include offerings that are not covered by the criteria, then the proposals are compared wi
determine thgir order of suitability and thus supplier preference. The justification for rating each’ proposal
suppliers may be informed why they were or were not selected.

e) Negotiafe an agreement with the supplier.

NOTE is agreement may range in formality from a written contract to a verbal.understanding. Approprig
formality, the|agreement establishes requirements, development and delivery milestones, verification, validation
conditions, ekception handling procedures, change control procedures andpayment schedules, so that bo
agreement uhderstand the basis for executing the agreement. Rights and Testrictions associated with teg
intellectual pfoperty are noted in the agreement. The negotiation is €omplete when the acquirer accepts
agreement offered by the supplier.

f)

NOTE is includes confirmation that both parties are meeting their responsibilities according to the agresg
cost, performpnce and schedule risks are monitored, andithe impact of undesirable outcomes on the organiza
regularly. Varjations to the terms of the agreement are'iegotiated as necessary.

Assess the execution of the agreement.

Confirm|that the delivered product or service complies with the agreement.

g)

NOTE =
according to

xceptions that arise during(the ‘conduct of the agreement or with the delivered product or sery|
he procedures established inthe agreement.
h) Make pgyment or provide other agreed consideration to the supplier for the product or service re

NOTE V]
agreement by

hen the supplied product or service has satisfied the conditions of the agreement, the acquird
rendering.payment or other agreed consideration.

5.2.3 Supply Process

election criteria.
h each other to
is declared and

te to the level of
and acceptance
h parties of the
hnical data and
he terms of an

ment. Projected

tion is evaluated

ce are resolved

ndered.

r concludes the

5.2.3.1 Purpose of the Supply Process

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

© ISO/IEC 2002 — All rights reserved
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conditions
f)
g)

5233 Su

The supplier
procedures wi

a) Determine
need for a

NOTE For

organization, mgy represent the acquirer.

b) Evaluate g

c) Prepare a
d) Negotiate

NOTE
where applicabl
Supplier confirm
and change co
agreement withd

e) Execute th

agreement.

NOTE A sy
f) Assess thg

NOTE Proj

The impact of undesirable’outcomes on the organization is evaluated.

g) Deliver the

This

Communication with the acquirer is maintained.

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

Payment or other agreed consideration is received.

An agreement to supply a product or service according to defined acceptance criteria is established.

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

hall implement the following activities in accordance with applicable organizatienal
h respect to the Supply Process.
product or service.

a product or service developed for consumers, an agent, e.g. a matketing function within

response that satisfies the solicitation.
hn agreement with the acquirer.

agreement may range in formality from a writtencgontract to a verbal understanding. Negotiate th
e, between the acquisition request or taskingstatement and the capability expressed in the r¢

ntrol procedures and payment schedulesyare acceptable, and that they establish a basis for
ut unnecessary risks.

e agreement according to the Supplier's established project plans and in accordar

pplier may adopt, or agree to use, acquirer processes.
execution of the"agreement.

ected cost, performance and schedule risks are monitored and communicated to the acquirer a

product or service in accordance with the agreement criteria.

the existence and identity of an acquirer who has, or who represents a,party or partig

request for the supply of a product or service to determine feasibility and how to respond.

bolicies and

es having, a

the supplier

e differences,
bsponse. The

s that the requirements, delivery milestones.and acceptance conditions are achievable, that exception handling

pxecuting the

ce with the

5 appropriate.

h)

i)

Accept and acknowledge payment or other agreed consideration.

agreement.

5.3 Enterprise Processes

5.3.1

Introduction

Transfer the responsibility for the product or service to the acquirer, or other party, as directed by the

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

© ISO/IEC 2002 - All
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intended to be a comprehensive set of business processes that enable strategic management of the organization's

business.

The Enterpr
a)
b)
c)

System

d)

ise Processes consist of the following:

Enterprise Environment Management Process;

Investment Management Process;

Life Cycle Processes Management Process;

Resource Management Process;

e) Quality

5.3.2 Entg

53.21 P

The purpos|
procedures

53.22 E

As a result g
a) Policies
b) Account

c) A policy

53.23 E
The organiz
procedures

a) Establis

NOTE
undertaken tdg

b) Prepare

Standar

Management Process.
rprise Environment Management Process

urpose of the Enterprise Environment Management Process

e of the Enterprise Environment Management Process is to defile and maintain th

nterprise Environment Management Process Outcomes

f the successful implementation of the Enterprise Environment Management Process:
and procedures for the strategic management of\system life cycles are provided.
ability and authority for system life cycle management are defined.

for the improvement of system life cycle processes is provided.

nterprise Environment Management Process Activities

ation shall implement the following activities in accordance with applicable organizatig
with respect to the Enterprise Environment Management Process.

h plans for each business area.

Identify the shert-term objectives that contribute to achieving strategic objectives and the projs

accomplishdhe strategic objectives.

system life cycle policies and procedures that implement the requirements of thi
0.andare consistent with enterprise strategic and business area plans.

e policies and

heeded for the organization’s business with respect to the scope of this International Stamdard.

n policies and

bcts that will be

5 International

NOTE

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

complexity of the work, the methods used, and the skills and training of personnel involved in performing the work. A project
tailors policies and procedures according to its requirements and needs. Relevant policies and procedures include risk

management

, quality management and resource management.

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

NOTE

milestones. Express these in terms of business achievement.

e)

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

© ISO/IEC 2002 — All rights reserved
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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 purpose o Managemen projects in

order to meet the objectives of the orgnization.
This process [commits the investment of adequate organization funding and resources, ‘and sanctions the

authorities neg¢ded to establish selected projects. It performs continued qualification of projects to ¢onfirm they
justify, or can be redirected to justify, continued investment.

5.3.3.2 Investment Management Process Outcomes

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

a) Investment opportunities or necessities are qualified and selected.

b) Resourceg and budgets are identified and allocated.

c) Project mgnagement accountability and authorities are defined.

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

e) Projects ngt 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 policies and
procedures with respect to the Investment Management Process.

a) Establish hew business opportunities, ventures or undertakings consistent with the business gtrategy and
action plarns of the organization.

NOTE Priofitize the projects to be started and establish thresholds to determine which projects will be executgd.

b) Define projects,accountabilities and authorities.

c) Identify thd_expected outcomes of the projects

d) Allocate resources for the achievement of project objectives.

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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1) projects are making progress towards achieving established goals;

2) projects are complying with project directives;

3) projects are being conducted according to system life cycle plans and procedures;

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

Act to continue or redirect projects that are satisfactorily progressing or can be expected to progress
satisfactorily by appropriate redirection.

Act to

continugd investments, where agreements permit this.

5.3.4 Sys

5.3.4.1

The purposg of the System Life Cycle Processes Management Process is to.assure that effective sy
processes gre available for use by the organization.

This proces|
that are defi
that are cap

5.3.4.2 System Life Cycle Processes Management Process Outcomes

As a result g

The organigation shall implement the following activities in accordance with applicable organizatig

System
Policy td

Policy td

procedures

a)
b)
c)
d)

e)

f)

System Life Cycle Processes Management Process Purpose

ncel or suspend projects whose disadvantages or risks to the organization outweigh

em Life Cycle Processes Management Process

5 provides system life cycle processes that are consistent’ with the organization's goal

hble of being applied using effective, proven methods and tools.

f the successful implementation of the System Life Cycle Processes Management Proce
ife cycle processes for use by the organization are defined.
apply system life cycle processes is defined.

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

s are defined to evaluate the application of the system life cycle processes.

ents to the.definition and application of system life cycle processes are undertaken.

stem Life Cycle Processes Management Process Activities

the benefits of

stem life cycle

5 and policies,

hed, adapted and maintained in a consistent way in erder to meet the nature of individual projects, and

n policies and

Establish standard sets of system life cycle processes for applicable system life cycle stages.

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

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

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

Monitor process execution, store and analyze process measures, and identify trends with respect to enterprise

criteria.

Identify opportunities for improvement of standard system life cycle process implementation.

© ISO/IEC 2002 — All rights reserved
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9)

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
throughout the life cycle. This includes a supply of educated, skilled and experienced personnel qualified to perform
life cycle processes. This process assures that there is effective co-ordination and sharing of resources

information

and technolog

5.3.5.2
As a result of {
a) Necessary
b) Skills of pg
c) Conflicts in
5.3.5.3

The organizat

eS.

Resource Management Process Outcomes

he successful implementation of the Resource Management Process:
resources, materials and services are provided to projects.
rsonnel are maintained or enhanced.

multi-project resource demands are resolved.

Resource Management Process Activities

on shall implement the following activities in aceordance with applicable organization

procedures with respect to the Resource Management Process:

a) Determine
Internation

NOTE Proj
required. Physiq
defined.

b) Obtain res
¢) Maintain a
NOTE This
properly staff p

education to in
motivation, abili

and provide the resource infrastructure'support needed to implement the requirem
al Standard within the organization and_provide project support.

ect plans and future business needs contribute to the understanding of the resource infrastr
al factors, such as facilities, and human factors, such as ambient noise level, of the work en

burces other than personnel that are needed to implement and support projects.
nd manage the pool'of personnel necessary to staff ongoing projects.

includes the.reeruitment, training and retention of personnel with experience levels and skills

fojects; managing the competency of personnel to perform life cycle processes; provision of
prove théir)skill sets and support their career paths; staff assessment and review, e.g. the
y to worksin a team environment, as well as the need to be retrained, reassigned or reallocated.

policies and

ents of this

icture that is
ironment are

necessary to
training and
r proficiency,

d) Motivate sf

aff;.e.g. through career development and reward mechanisms.

e) Control multi-project management interfaces to resolve schedule conflicts:

1)

projects;

2)

12

from project personnel being over-committed.
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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) Organizgterquatty-management-poticies-and-precedures-are-defined-
b) Organizption quality goals and objectives are defined.

¢) Accountability and authority for quality management are defined.

d) The status of customer satisfaction is monitored.

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

5.3.6.3 Quality Management Process Activities

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

a) Establish quality management policies, standards and precedures.

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

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

c) Define responsibilities and authority.for implementation of quality management.
d) Assess pustomer satisfaction‘and report.

NOTE The implementation of this International Standard provides the organization with an approach to achieving customer
satisfaction.

e) Conduct periodicreviews of project quality plans.

~~

NOTE Assure.that quality objectives based on the stakeholder requirements are established for each projeft.

f)  Monitor the 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:

© ISO/IEC 2002 — Al rights reserved 13
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f)

Project Planning Process;
Project Assessment Process;
Project Control Process;
Decision-making Process;
Risk Management Process;

Configuration Management Process;

)]
NOTE Plan
undertaking, rar

Standard, the p
control. The prin

5.4.2 Projec

5421 Pur
The purpose 0
This process (

project tasks 3
required resou

5.42.2 Pro
As a result of {
a) Project pla
b) Roles, res
c) Resources
d)
e)

5.4.2.3 Pro

Informatio Management Process.

ning, assessment and control are key to all management practices. They are evident in theymanag
ging from a complete organization down to a single life cycle process and its activities.”In this
roject has been chosen as the context for describing processes concerned with-planning, ass
ciples related to these processes can be applied in any area of an organization’s nianagement.

l Planning Process

pose of the Project Planning Process
f the Project Planning Process is to produce and communicCate effective and workable pr
etermines the scope of the project management and\technical activities, identifies proc

nd deliverables, establishes schedules for project task conduct, including achievement
rces to accomplish project tasks.

ect Planning Process Outcomes

he successful implementation of the Project Planning Process:
ns are available.

ponsibilities and authorities are defined.

and services necessary to achieve the project objectives are formally requested.

Project peffformance measures are defined.

Project staff are dirécted in accordance with the project plans.

ect-Planning Process Activities

ement of any
International
essment and

bject plans.

2SS outputs,
criteria, and

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

a)

NOTE

Identify the project objectives and constraints.

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

NOTE

project scope as established in the agreement.

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
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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)

NOTE

Define and maintain a project schedule based on project objectives and work estimates.

milestones, resources employed and the reviews necessary to achieve timely completion of the project.

This includes definition of the duration, relationship, dependencies and sequence of project activities, achievement

e) Define project—achievement—criteria—fo es and major
dependg¢ncies 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 Josts are based on, e.g. the project schedule, labour estimates, infrastructureCosts, procurement items, acquired

service and e

g) Establis

NOTE T
team working
stages of the
and individua

h) Define t

NOTE T

facilities, tool
stage within t

i)

NOTE

Plan the

T

nabling system estimates, and budget reserves for risk management.
h the structure of authorities and responsibilities for project work.

his includes defining the project organization, staff acquisitiofs, the development of staff skills ang
. They include the effective use of human resources andidraw on organizational functions that
system life cycle. The structure of authority is designated, including, as appropriate, the legally
s, e.g. design authorization, safety authorization, award.of certification or accreditation.

he infrastructure and services required by the“project.

his includes defining the capacity needed, its availability and its allocation to project tasks. Al
5, communications and information technology assets. The requirements for enabling systems fqg
he scope of the project are also specified.

acquisition of materials, goods and enabling system services supplied from outside the {

his includes, as necessary, plans for solicitation, supplier selection, acceptance, contract ad

contract closyre. The agreement processes are used for the planned acquisitions.

Genera

)

and communicate a plan for technical management of the project, including reviews.

k) Define the project-measures to be generated and the associated data to be collected, validated a

NOTE

is includes identifying project data sources, recipients and timing.

the methods of
contribute to all
esponsible roles

so included are
r each life cycle

broject.

ministration and

nd analyzed.

1)

NOTE

Generatea projectquatity pram.

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.

© ISO/IEC 2002 — All rights reserved
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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) Adequacy of roles, responsibilities and authorities is assessed.

c) Adequacy pf resources and services necessary to achieve the project is assessed.
d) Deviations|in project performance indicators are analyzed.

e) Concerned parties are informed of project status.

5.4.3.3 Project Assessment Process Activities

The project 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, sghedule and
quality var{ations.

b) Perform gyality assurance in accordance with project plans.
c) Assess thg effectiveness of project team structure, roles‘and responsibilities.

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

d) Assess thg adequacy and availability of the project's supporting infrastructure.
NOTE Thig includes confirming that intfa-organizational commitments are satisfied.
e) Assess praject progress using.measured achievement and milestone completion.

NOTE Collgct and evaluate at-planned times the actual or estimated labour, material and service costs. Compare against
defined project measures of.achievement. This includes conducting effectiveness assessments to determine thg adequacy of
the evolving sys$tem against{requirements. It also includes the readiness of enabling systems to deliver their services when
needed.

f) Conduct rpquired management and technical reviews, audits and inspections to determine readiness to

th t ot fth 1 Lif, | iact last
proceed tothe-nextstage-of the-system-lifecycle-orproject milestons-

g) Monitor critical processes and new 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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5.4.4 Project Control Process

5441 P

urpose of the Project Control Process

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

according 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.

5442 P

roject Control Process Outcomes

As a result g

a) Correcti

b) Project

assump
c)

d) Project

5443 P

The project
procedures
a) Manage

b)
outside

NOTE Corre

when inadeqyiacy or unavailability has been.detected.

Project action to progress (or not) from one scheduled milestone or event to\the next is authorize

Initiate {he corrective actions needed to achieve the goals and outputs of project tasks that

f the successful implementation of the Project Control Process:
Ve action is defined and directed, when project achievement is not meeting planned-targs

re-planning is initiated when project objectives or constraints have gchanged, or
lions are shown to be invalid.

bbjectives are achieved.

roject Control Process Activities

shall implement the following activities in accordance with applicable organizatio
with respect to the Project Control Process.

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

hcceptable or defined limits.

Ctive action may include re-deployment and re-assignment of personnel, tools and project infrg

reventive actions, as‘appropriate, to ensure achievement of the goals and outputs of the

roblem resolution actions to correct non-conformances.

c) |Initiate
d) Initiate
NOTE T

non-conform

Evolve
respon

e)

his includes’performing corrective actions to the implementation and execution of the life cycle
nces are(traced to them. Actions are documented and reviewed to confirm their adequacy and tim

ith time the scope, definition and the related breakdown of the work to be carried out b

ts.

vhen planning

n policies and

have deviated

structure assets

project.

processes when
bliness.

y the project in

to-the corrective action decisions taken and the estimated changes they introduce.

f)

acquirer or supplier request.

9)
supplier

NOTE

h) Authorize the project to proceed toward the next milestone or event if justified.

© ISO/IEC 2002 — All rights reserved

Initiate change actions when there is a contractual change to cost, time or quality due to the impact of an

Act to correct defective provision of acquired goods and services through constructive interaction with the

This may include consideration of modified terms and conditions for supply or initiating new supplier selection.
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5.4.5 Decision-making Process

5.45.1 Pur

pose of the Decision-making Process

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

alternatives ex

ist.

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 Deg
As a result of {
a) A decision
b) Alternative]
c) A preferreq

d) The resolu

5.4.5.3 Dec

The project s

procedures with respect to the Decision-making Process.

a) Definead

NOTE Thig
decision makerg
an effectivenes

exceeding the @cceptable threshold, a new opportunity or approval for project progression to the next life c

decision-making

b) Involve rel
c) lIdentify thg
NOTE Rec

action that will rg

d) Select ang

measurabl

" Kinap 5

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

courses of action are defined.

course of action is selected.

fion, decision rationale and assumptions are captured and reporied.

ision-making Process Activities

hall implement the following activities in accordance with applicable organization

bcision-making strategy.

includes identifying decision categories and a prioritization scheme, and identifying responsibld
are identified and given the responsibility and authority to make decisions. Decisions may arise
5 assessment, a technical trade-offi problem needing to be solved, action needed as a res
strategy includes the identification and allocation of responsibility for, and authority to make, decis
bvant parties in the decision-making in order to draw on experience and knowledge.

circumstances and-need for a decision.

brd, categorize;and promptly and objectively report problems or opportunities and the alternati
psolve their-Outcome.

declare the decision-making strategy for each decision situation. Identify desired oy
p.sdecess criteria.

bolicies and

parties. The

as a result of
ponse to risk
cle stage. A
ons.

e courses of

tcomes and

e)

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

f)

adverse trends have been reversed and advantage has been taken of opportunities.

9)

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 result 9f the successful implementation of the Risk Management Process:
a) Risks are identified and categorized.

b) The probabilities and consequence of risks are quantified.

c) A strategy to treat each risk is specified.

d) Risk stajus is available and communicated.

e) Risks that have become unacceptable are acted upon.

5.4.6.3 Risk Management Process Activities

The projecy shall implement the following activities in ;acgcordance with applicable organization policies and
procedures with respect to the Risk Management Process,

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

NOTE This includes determining events that weuld adversely affect the system, project or the organizagion. It also may
include establishing risk categories. Within the:‘quality, cost, schedule or technical characteristics, define|the method for
expressing rigks in suitable terms, including measures wherever possible.

b) Identify pnd 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
measures wherever possibley.is defined.

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

NOTE The ,critefia can include associated cost, legal and statutory requirements, socio-economic anfl environmental
aspects, the ¢oncerns of stakeholders, priorities and other inputs to the assessment.

d) Evaluate 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) Communicate the risk treatment actions and their status in accordance with the agreement, policies and
procedureg:

j) Maintain afregister of risk throughout the life cycle.

NOTE The|register includes a definition of the current perception of risks, and the relationship tocisk’treatment actions and
budgets. This register maintains the history of the risks in order to assist decisions and may become a-reference for an evolving
design for futurd, related systems.

5.4.7 Configuration Management Process

54.71 Purpose of the Configuration Management Process

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

5.4.7.2 Corfiguration Management Process Outcomes

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

b) Items requjring configuration management are defined.

c) Configuration baselines are established.

d) Changes tp items under configuration management are controlled.

e) The configuration of released items is controlled.

f) The status|of items unider configuration management is made available throughout the life cycle.

5.4.7.3 Corfiguration Management Process Activities

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

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) Ensure |that changes to configuration baselines are properly identified, recorded, evaluafed, approved,
incorporated, and verified.

NOTE Jonsolidate the evolving configuration states of configuration items to form documenteéd, baselings at designated
times or under defined circumstances. Record the steps of configuration, the rationale for-the baseline [and associated
authorization$ in configuration baseline data. Maintain configuration records through the system’life cycle apd archive them
according to pgreements, relevant legislation or best industry practice. Manage the recording, retrieval and corjsolidation of the
current configuration status and the status of all preceding configurations to confirm information correctness, timeliness, integrity
and security. |[Perform audits to verify conformance of a baseline to drawings, interfacescontrol documents and pther agreement
requirements

5.4.8 Information Management Process

5.4.8.1 Plurpose of the Information Management Process

The purposg¢ of the Information Management Process is to provide relevant, timely, complete, valid gnd, if required,
confidential jnformation to designated parties during and,-as*appropriate, after the system life cycle.

This procegs generates, collects, transforms, retains, retrieves, disseminates and disposes of |information. It
manages dgsignated information, including technigal, project, enterprise, agreement and user information.

5.4.8.2 Information Management Process Outcomes

As a result 9f the successful implementation of the Information Management Process:
a) Informafion to be managed is-identified.

b) The forms of the information representations are defined.

c) Information is transformed and disposed of as required.

d) The status of information is recorded.

e) Information 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 content, semantics, formats and medium for the representation, retention, transmission and retrieval
of information.

NOTE The
stored, processg
organization cg
information stor
agreements and

e) Obtain the

NOTE This
f)  Maintain in
NOTE Rec

Information sho

suitable environinent, and that prevent damage, deterioration and loss.

g) Define info

NOTE Thig
or transformatio
archived media

P

h) Retrieve 2

circumstar
NOTE
i)

NOTE

Info
Provide of
Exa
j)  Archive de

NOTE Seld

information may originate and may terminate in any form (e.g. verbal, textual, graphical, numerica
bd, replicated and transmitted using any medium (e.g. electronic, printed, magnetic, optical)."Pay
nstraints, e.g. infrastructure, inter-organizational communications, distributed project| worki
hge, transformation, transmission and presentation standards and conventions are ysed accord
legislation constraints.

identified items of information.
may include generating the information or collecting it from appropriate-saurces.
formation items and their storage records according to integrity;” security and privacy req

brd the status of information items, e.g. version descriptieh, record of distribution, security
Lld be legible and stored and retained in such a way that/it is readily retrievable in facilities {

rmation maintenance actions.

includes status reviews of stored information, for integrity, validity and availability and any needs

Can be read or the need to re-record arehived media using new technology.

nd distribute information to./designated parties as required by agreed schedules
ces.

mation is provided to designated parties in an appropriate form.

icial documentation-as required.

signatedsinformation, in accordance with the audit and knowledge retention purposes.

mples of officiahdocumentation are certification, accreditation, pilot license and assessment ratings|

) and may be
due regard to
ng. Relevant
ing to policy,

lirements.

classification.
hat provide a

for replication

h to an alternative medium. Consider the>need to either retain infrastructure as technology changes so that

or defined

ctthé media, location and protection of the information in accordance with the specified storage

and retrieval

periods, and wit

N 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) Stakeho

Ider Requirements Definition Process;

b) Requirements Analysis Process;

c) Architectural Design Process;

d) Implem

e) Integrati

f)  Verificafjon Process;

g) Transitig
h) Validatiq
i) Operatig
j) Mainten

k) Disposa

5.5.2 StaKeholder Requirements Definition Process

5521 P

The purpos
can provide

It identifies
and desires|
intended int
each resulti

ntation Process;

on Process;

n Process;
n Process;
n Process;
ance Process;

Process.

urpose of the Stakeholder Requirements Definition Process

b of the Stakeholder Requirements Definition Process is to define the requirements for
the services needed by users and other stakeholders in a defined environment.

stakeholders, or(stakeholder classes, involved with the system throughout its life cycle, g

It analyzes and transforms these into a common set of stakeholder requirements th
braction the)system will have with its operational environment and that are the referencs
ng operational service is validated in order to confirm that the system fulfils needs.

5.5.2.2 ﬂtakeholder Requirements Definition Process Outcomes

a system that

nd their needs
at express the
against which

As a result of the successful implementation of the Stakeholder Requirements Definition Process:

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

b) The con

straints on a system solution are defined.

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

d) The bas

is 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.g. consumer products and services, representatives or designated proxy stakeholders are selected, e.g. marketin

b) Elicit stakerotderTequirerments:

NOTE Staleholder requirements are expressed in terms of the needs, wants, desires, expectations a
constraints of identified stakeholders. They are expressed in terms of a model that may be textual or formal, thaf]
on system purpgse and behaviour, and that is described in the context of the operational environment-and conditid
quality model, spich as found in ISO/IEC 9126, is useful for aiding this activity. Stakeholder requirements include t
requirements imposed by society, the constraints imposed by an acquiring organization and‘the capabilities
characteristics qf operator staff. Exclude unjustified constraints on a solution. It is useful to eite sources, includi
documents or agreements, and, where possible, their justification and rationale, and the assumptions of stakehg
value they placq on the satisfaction of their requirements. For key stakeholder needs, the\measures of effectiveneg

so that operatiopal performance can be measured and assessed.

c) Define thsg

management decisions and technical decisions.

NOTE The
higher levels of

Define a r¢
operationa

d)

NOTE Sce

requirements that may not have been formally specified by any of the stakeholders, e.g. legal, regulatory and soci

The context of (
achieve system
the physical en
equipment). The
when applicable
e) ldentify thg
NOTE Usa

performance an
practices are us

constraints on a system solution that are unavoidableiconsequences of existing

5e may result from 1) instances or areas of stakeholder:defined solution 2) implementation decis
Eystem hierarchical structure 3) required use of definedenabling systems, resources and staff.

presentative set of activity sequences to identify all required services that correspond tq
and support scenarios and environments.

harios are used to analyze the operatign of the system in its intended environment in order g

se of the system is identified and analyzed. Include in the context analysis the activities that use
pbjectives, the relevant charactgristics of the end-users of the system (e.g. expected training, degr
ironment (e.g. available light,,temperature) and any equipment to be used (e.g. protective or ¢
social and organizational-influences on users that could affect system use or constrain its design

interaction between users and the system.

bility requiréments are determined, establishing, as a minimum, the most effective, efficient, and r
0 human:system interaction. Where possible, applicable standards, e.g. ISO 9241, and accepteq
bd inerder to define:

g.

nd perceived
concentrates
ns. A product
he needs and
and limiting
hg solicitation
Iders and the
s are defined

hgreements,

ions made at

anticipated

nd to identify
Al obligations.
rs perform to
be of fatigue),
bmmunication
are analyzed

tliable human
professional

1) Physical/mental, and learned capabilities;
2) Work 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

NOTE

the complete set of elicited requirements.

incongruous or unverifiable requirements.

Analysis includes identifying and prioritizing the conflicting, missing, incomplete, ambiguous, inconsistent,

h) Resolve requirements problems.

NOTE This-includes =Yall nrements that cannot be realized or are imprar\fir\al toachieve

i) Feed bgck the analyzed requirements to applicable stakeholders to ensure that the needs-anfd expectations
have been adequately captured and expressed.

NOTE Hxplain and obtain agreement to the proposals to resolve conflicting, impractical and unrealisgble stakeholder

requirements

j) Establis

NOTE T

conflict in the|

k) Record

and bey

NOTE T
throughout th
for requireme

1)

NOTE T
any changes

Maintairn

5.5.3 Req

5531 P

The purpos
desired sery

This proces
constraints

h with stakeholders that their requirements are expressed correctly.

his includes confirming that stakeholder requirements are comprehensible to originators and that
requirements has not corrupted or compromised stakeholder intentions.

the stakeholder requirements in a form suitable for réguirements management throug
ond.

hese records establish the stakeholder requirements: baseline, and retain changes of need
e system life cycle. They are the basis for traceability to the system requirements and form a sour
nts for subsequent systems.

stakeholder requirements traceability to' the sources of stakeholder need.

he stakeholder requirements are reviewed at key decision times in the life cycle to ensure that ac
of need.

uirements Analysis Process

urpose of the Requirements Analysis Process

b of the Requirements Analysis Process is to transform the stakeholder, requirement;
ices into,atechnical view of a required product that could deliver those services.

5 builds*a representation of a future system that will meet stakeholder requirements and
bermit, does not imply any specific implementation. It results in measurable system req

the resolution of

h the life cycle

and their origin
ce of knowledge

count is taken of

driven view of

that, as far as
uirements that

specify, fro
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satisfy stakeholder requirements.

5.5.3.2

Requirements Analysis Process Outcomes

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

de in order to

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

b)

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 interactions between the system and its environment in terms of interface constraints, such as
mechanical, electrical, mass, thermal, data, and procedural flows. This establishes the expected system behaviour, expressed

in quantitative tdrms, at its boundary.

b)
required t

Define eagh function that the system is required to perform, how well the system, includingJits

perform that function, the conditions under which the system is to be capable"of pe

function, the conditions under which the system is to commence performing that function and th

under whid

NOTE Con
the system. Sy
employ multiple
requirements.

c) Define neg

unavoidab
NOTE This
system.

h the system is to cease performing that function.

ditions for the performance of functions may incorporate reference to states and required modes ¢
tem requirements depend heavily on abstract representations of proposed system characterig
modelling techniques and perspectives to give a sufficiently complete description of the dg

e solution limitations.

includes the implementation decisions that are allocated from design at higher levels in the st

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

NOTE This
stakeholder req
are met and td
ISO/IEC 15939
measures.

e) Specify sy
relate to cr

NOTE This
maintenance, e
safety integrity,
systems. Applig
ISO 14001. Ang|
and material. Th

includes defining critical performance patameters associated with each effectiveness measure id
lirements. The critical performance measures are analyzed and reviewed to ensure stakeholder

brovides a process to identify, defie and use appropriate measures. ISO/IEC 9126 may provide rg

stem requirements ahd functions, as justified by risk identification or criticality of the
tical qualities, suchas health, safety, security, reliability, availability and supportability.

includes analysis-and definition of safety considerations, including those relating to methods of
hvironmental influences and personnel injury. It also includes each safety related function and
expressed jn terms of the necessary risk reduction, is specified and allocated to designated

yze ‘'seturity considerations including those related to compromise and protection of sensitive infg

bperators, is
rforming the
e conditions

f operation of
tics and may
sired system

cessary implementation constraints that are introduced by stakeholder requiremgnts or are

ucture of the

entified in the
requirements

ensure identification of project coest, schedule or performance risk associated with any nop-compliance.

levant quality

5ystem, that

bperation and
ts associated
safety-related

able standards are used concerning functional safety, e.g. IEC 61508, and environmental protection, e.g.

rmation, data

communication,

e\Security-related risks are defined, including, but not limited to, administrative, personnel, physid

al, computer,

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

h)

stakeholder needs and architectural design.

decisions and assumptions.

5.5.4 Architectural Design Process

5.5.4.1

Purpose of the Architectural Design Process

Maintain throughout the system life cycle the set of system requirements together with the associated rationale,

The purposg of the Architectural Design Process is to synthesize a solution that satisfies system reqlirements.

This procesg encapsulates and defines areas of solution expressed as a set of separate problems gf manageable,

conceptual and, ultimately, realizable proportions. It identifies and explores one or more implementation strategies

at a level of detail consistent with the system’s technical and commercial requirementstand risks] From this, an

architectura| design solution is defined in terms of the requirements for the set of system elements from which the

system is cgnfigured. 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 result 9f the successful implementation of the Architectural Desigh)Process:

a) An architectural design baseline is established.

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

c) The interface requirements are incorporated inteithe architectural design solution.

d) The trageability of architectural design to system requirements is established.

e) A basis for verifying the system elements is defined.

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

5.5.4.3  Architectural Design Process Activities

The project
procedures

a) Define

shall implement the following activities in accordance with applicable organizatio
with respect to the Architectural Design Process.

bppropriate logical architectural designs.

n policies and

NOTE

This includes identifying and defining derived requirements for describing functional and performance requirements,

services and attributes, timeline requirements, data flow requirements, etc., as appropriate to a logical architecture. Prior to
partitioning logical architecture to physical elements, conflicts among and 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) |ntegr tion of hiiman ngrfarmancg inta cvctame and thair angration
P Y P -

Guidance on usgr-centred design is given in ISO 13407.

e) Determine|whether hardware and software elements that satisfy the design and interface_ctiteria qre available
off-the-shef.

NOTE Thig includes evaluation of design elements that are not readily available in order/to, determine if an el¢gment is to be
developed, or if existing system elements will be re-used or adapted. Establish the costs, schedule, and tg¢chnical risks
associated with these make/modify/buy decisions.

f) Evaluate dlternative design solutions, modelling them to a level of detail*that permits comparison| against the
specificatigns expressed in the system requirements and the performance, costs, time scalgs and risks
expressed|in the stakeholder requirements.

NOTE Thig includes:

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

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

3) performing effectiveness assessments, trade-off;analyses and risk analyses that lead toward realizing a feasible,
effectiyve, stable and optimized design.

g) Define andl document the interfaces between system elements and at the system boundary With external
systems.

NOTE Defipitions are made with atlevel of detail and control appropriate to the creation, use and evolution pf the system
entity and with |nterface documentation*from parties responsible for external interfacing entities. Human-systen| and human-
human interfacgs are also defined-and controlled. Interface definitions conform to recognized product sector of international
standards wherg these exist, e.g. 1ISO 9241 for human-computer interface or the Open System Interconnect seveh layer model
for data communications in IS©-7498.

h) Specify the selected physical design solution as an architectural design baseline in terms of ifs functions,
performange, behaviour, interfaces and unavoidable implementation constraints.

NOTE TheSe-specifications—are-thebastsof the systenTsotutiomandamrorigim for systemetementacquisition agreements,
including acceptance criteria. They may be in the form of sketches, drawings or other descriptions appropriate to the maturity of
the development effort, e.g. feasibility design, conceptual design, pre-fabrication design. They are the basis for deciding whether
to produce, re-use or acquire system elements, for verifying the system elements 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.

28 © ISO/IEC 2002 — All rights reserved


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

ISO/IEC 15288:2002(E)

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 system element that satisfies architectural design requirements through verification and stakeholder
requirements through validation.

5.5.5.2 Implementation Process Outcomes

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

a) An implementation strategy is defined.

b) Implemegntation technology constraints on the design are identified.

c) A system element is realized.

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

5.5.5.3 Implementation Process Activities
The project

procedures

shall implement the following activities in, accordance with applicable organizatio
with respect to the Implementation Process

h policies and

a) Generate an implementation strategy.

NOTE T
and verificati
system elem
producibility.
b) Identify
solution

NOTE Tl
materials or g

c) Realize
accordir

his includes implementation procedures, fabrication processes, tools and equipment, implement
bn uncertainties. In the case of\repeated system element implementation, e.g. mass producti
ents, the implementation procédures and fabrication processes are defined to achieve consisten

the constraints thatthe implementation strategy and implementation technology impose

his includes~current or anticipated limitations of the chosen implementation technology, adg
ystem eleménts for adaptation and limitations resulting from the use of required implementation en

or, @adapt system elements using the implementation enabling systems and spec
g.tothe defined implementation procedures for hardware fabrication, software creation 3

ation tolerances
bn, replacement
and repeatable

on the design

quirer furnished
abling systems.

fied materials
nd/or 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) Package the system element and store as appropriate.

NOTE Confaimrthesystermeterment i ordertoachieve continmuarce of its Tharacteristics—Conveyarncearnd sforage media,
and their duratigns, influence the specified containment.

5.5.6 Integration Process

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

This process ¢ombines system elements to form complete or partial system.configurations in order|to create a
product specified in the system requirements.

5.5.6.2 Integration Process Outcomes

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

a) A system integration strategy is defined.

b) Unavoidaljle constraints of integration that influenee' requirements are defined.

c) A system fapable of being verified againstthe specified requirements from architectural design i3 assembled
and integrated.

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

5.5.6.3 Intelgration Process Activities

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

a) Define an pssenibly sequence and strategy that minimizes system integration risks.

NOTE Thig_strategy may permit verification against a_sequence of progressively more complete sygtem element
configurations. It is dependent on system element availability and is consistent with a fault isolation and diagnosis strategy.
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) Integrate system elements in accordance with applicable interface control descriptions and defined assembly
procedures, using the specified integration facilities.

g) Record jntegration information in an appropriate database.

NOTE This includes resolution of problems due to the integration strategy, the integration enabling syqtems or manual
assembly erfors. The data are analyzed to enable corrective or improvement actions to thecintegration ptrategy and its
execution.

5.5.7 Verification Process

5.5.71 Plurpose of the Verification Process

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

This procesp provides the information required to effect the remedial actions that correct non-confofmances in the
realized system or the processes that act on it.

5.5.7.2  \Verification Process Outcomes

As a result of the successful implementation of theVerification Process:
a) A verifidation strategy is defined.

b) Verificafion constraints are provided\as inputs to requirements.

c) Data providing information fer\Corrective action is reported.

d) Objectije evidence that'the realized product satisfies the system requirements and the architegtural design is
provided.

5.5.7.3 rification Process Activities

The project shdll implement the following activities in accordance with applicable organization policies and
procedures 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.

c)

NOTE

Identify and communicate potential constraints on design decisions.

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 prepared to conduct the verification.

e) Conduct v

NOTE Non
appropriate. Ve
replication of ve
are made.

f)

NOTE

Make avai
This

g)

NOTE In a
system that is

effective remedi
Verification dats
non-conformand
essential featurg

5.5.8 Transi

5.5.8.1 Pur

The purpose
requirements i

This process
system, opera
5.5.8.2 Tra

As a result of t

Analyze, récord and report verification, discrepancy and corrective action information.

brification to demonstrate compliance to the specified design requirements.

-compliance identifies the existence of random faults and/or design errors, and corrective actions g
ification is undertaken in a manner, consistent with organizational constraints, sueh(that uncq

able verification data on the system.

is conducted in accordance with agreements and legal, regulatory op-product sector requirements

ccordance with agreement terms or organizational objectives, conduct verification to isolate th
jiving rise to a non-conformance. Fault diagnosis is.cofiducted to a level of resolution consis
bl action, including re-verification following defect correction, and/or organizational quality improvel
is collected, classified and collated according to_criteria defined in the verification strategy. Thi
es according to their source and corrective aetion and owner. The verification data is analy.
s such as trends and patterns of failure, evidence of design errors and emerging threats to service

ion Process

pose of the Transition Process

pf the Transition Process™is to establish a capability to provide services specified by
n the operational environment.

re initiated as
rtainty in the

fification actions, conditions and outcomes is minimized. Approved records of verification actions and outcomes

at part of the
ent with cost
ment actions.
s categorizes
red to detect

D.

stakeholder

nstalls a verified_system, together with relevant enabling systems, e.g. operating system, support

or training sysiem, user training system, as defined in agreements.

nsition Process Outcomes

he successful implementation of the Transition Process:

A system,
The config

Corrective

32

A system transition strategy is defined.

A system is installed in its operational location.

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

action reports are recorded.

A service is sustainable by enabling systems.
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ransition Process Activities

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

a) Prepare

NOTE

a transition strategy.

Wherever possible this includes human operators.

b) Prepare

the site of operation in accordance with installation requirements.

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

Q

I

NOTE
c) Deliver

NOTE I

d) Install t

specific
NOTE Tl
e) Demons

NOTE A
location or er

f)

g) Demons

Activate

NOTE A
possesses th

h) Record
lessons

NOTE A
inconsistenci
utilization sta

5.5.9 Validation Process

5591 P

Iie preparation Is conducted In accordance with applicable healin, saiety, security and environmen
he system for installation at the correct location and time.
may be necessary to account for intermediate storage prior to delivery.

he system in its operational location and interfaced to its environment according
htion.

he system is configured with required operational data.
trate proper installation of the system.

cceptance tests defined in the agreement to deliver can¢demonstrate satisfactory installation.
vironment of operation is not available, a representative €xample is selected.

the system.
trate the installed system is capable of delivering its required services.

cceptance tests, as specified in agreements, can define the criteria that demonstrate that th
b capability to deliver the required services when installed in its operational location and staffed by

the installation data, includifg the operational configuration, anomalies detected, acti
learned.

ost-implementation reporting includes flaws in the system requirements as well as technical
bs exist at the interface between the system, its specified operational environment and any system
je, the deviations'lead to corrective actions and/or requirement changes.

urpose of the Validation Process

al regulations.

to its system

[Vhere the exact

e system entity
loperators.

bns taken and

features. Where
5 that enable the

The purpose of the Validation Process is to provide objective evidence that the services provided by a system

when in use

comply with stakeholders’ requirements.

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

5.5.9.2

Validation Process Outcomes

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

a) Avalida

tion strategy is defined.
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b)
c)
d)

5.59.3 \Vali

The availability of services required by stakeholders is confirmed.
Validation data is provided.

Data capable of providing information for corrective action is reported.

dation Process Activities

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

Define th
satisfacti

a)

NOTE Vali
entity has been
life cycle. For g
representation g
depends on wh
commercial criti
supplier, the ac
the agreement.

b) Prepare a

NOTE Valid

jation demonstrates, through assessment of the services presented to the stakeholders, that the
created, i.e., is fit for its purpose and satisfies the consumer. Validation takes place fromythe earli
bxample paper prototypes, simulations or mock-ups of the system under develepment in a ¢
f its environment may be used to validate at the Concept Stage. The nature and{seope of the va
ether a model, prototype or actual system is being validated, on risks, (e.g. hovelty, safety,

cality issues), on the agreement and organizational constraints, and onthe)stakeholder requi
uirer, or an agent of the acquirer may do validation of the realized product,The responsibility is

validation plan.

ation is based on the stakeholder requirements. Where~appropriate, define validation steps,

operational statgs, scenarios and missions that progressively build confidénce in conformance of the installed syst

diagnosis of any
purpose, condit
comprehensivel
employed to refi
iterative life cycl

Ensure ths
validation.

c)

d) Conduct v
NOTE Vali
replication of va
results. Validati
requirements, 4
subjective tests

e) Make avai

discrepancies. Methods and techniques needed to imiplement the validation strategy are specifig
ons and conformance criteria for each validation. )Where stakeholder requirements cannot

or change frequently, repeated validation of (often rapidly developed) increments in system evo
he stakeholder requirements and mitigate risks:in‘the correct identification of need, e.g. ISO 13407
e that involves users.

t any operators, enabling system forivalidation and associated facilities are ready in ords

blidation to demonstrate conformance of services to stakeholder requirements.

Jation is undertaken inva ‘manner, consistent with organizational constraints, such that unce
idation actions, conditiens and outcomes is minimized. Objectively record and approve validatio
n may also be cgnducted to confirm that the system not only satisfies all operational, functional
ut also satisfies the often less formally expressed, but sometimes overriding, attitudes, ex
hat comprise,customer satisfaction.

able validation data on the system according to legal, regulatory or product sector requir

f) As approp

riate’to agreement terms or organizational objectives, conduct validation to isolate tha

stakeholder

‘right’ system
bst stage of a
orresponding
idation action
echnical and
rements. The
designated in

e.g. various
Em and assist
td, as are the
be specified
ution may be
describes an

r to conduct

rtainty in the

h actions and

and usability
berience and

bments.

t part of the

system giv

NOTE

Ing rise 10 a non-conformance.

validation following defect correction and/or organizational quality improvement actions.

g)

NOTE

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

Fault diagnosis is conducted to a level of resolution consistent with cost effective remedial action, including re-

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 result g

a) An oper

b) Service
c) Approve

d) Stakehg

5.5.10.3 Q

The project
procedures

a) Prepare

NOTE T
Where appro
provide ident
re-acceptanc

b) Obtain g
c) Assignt

NOTE T
familiarization
requirements
and training ¢
of the operati

d) Activate

f the successful implementation of the Operation Process:
ption strategy is defined.

5 that meet stakeholder requirements are delivered.

d corrective action requests are satisfactorily completed.

Ider satisfaction is maintained.

peration Process Activities

shall implement the following activities in accordance with applicable organizatio
with respect to the Operation Process.

a strategy for operation.

his defines 1) The availability of services as\théy are introduced, routinely operated and withdra
briate, it includes co-ordination with pre-existing, concurrent or continuing services delivered by ot
cal or similar services. 2) The staffing strategy and schedules for operators. 3) Where appropriate
b criteria and schedules of the systemto permit modifications that sustain existing or enhanced ser

ther services related to operation of the system.
rained, qualified persennel to be operators.

his may includeawareness of the system in its operational environment and a defined
, with appropriate’ failure detection and isolation instruction. Operator knowledge, skill
guide the personnel selection criteria, and where relevant, their authorization to operate is conf
f instructors4o perform training that employs the operational system may be an aspect of staffing.
bnal system’'may impact service availability.

n policies and

vn from service.
her systems that
the release and
vices.

programme of
and experience
rmed. Selection
A training mode

the system in its intended operational situation to deliver instances of service or con

accordirg

ato-itc intandad niernaca
tO-Tto Tt

tlinuous service

NOTE

CTIOTC T PO PoOoTT

Where agreed, maintain continuous service capacity and quality when the system replaces an existing system that

is being retired. During a specified period of changeover or concurrent operation, manage the transfer of services so that

continuing co

nformance to persistent stakeholder needs is achieved.

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

NOTE

f)

This includes energy sources for hardware and provisions for operators.

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)

changed n

NOTE

eed.

Determine the appropriate course of action when corrective action is required to remedy failings due to

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

adaptations or modified operator action, changes to the stakeholder requirements, changes to the design and/or implementation

of the system, or

j)

operator tri
k) Continuou
their need

NOTE The
satisfaction is id

5.5.11 Maintenance Process

5.5.11.1 Pur
The purpose 0

This process 1
adaptive, perfq

5.5.11.2 Mai
As a result of {
a) A mainten
b) Maintenan

Replacem

The need

Introduce ||emedial changes to operating procedures, the operator environment, human-maching in

Services meeting stakeholder requirements are sustained.

tolerating diminished services.

nining as appropriate when human error contributed to failure.

5ly or routinely communicate with users to determine the degree to which delivered ser|

p.

results are analysed and required action to restore or amend services in order to provide continue
bntified. Wherever possible the benefit of such action is agreed with stakehdlders or their represen

pose of the Maintenance Process
f the Maintenance Process is to sustain the capabhility of the system to provide a service.

honitors the system’s capability to deliver servieces, records problems for analysis, take
ctive and preventive actions and confirms restored capability.

htenance Process Outcomes

he successful implementation of‘the Maintenance Process:
bnce strategy is developed.

ce constraints are provided as inputs to requirements.

bnt system elements are made available.

or corrective design changes is reported.

erfaces and

vices satisfy

d stakeholder
atives.

5 corrective,

5.5.11.3 Mai

Failure andHifetimedatatsrecorded:

ntenance 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

NOTE
with operational

1)

achiev

36

maintenance strategy.

availability requirements. It should include:

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

3)
anti

4)

cipated replacement rate, their storage life and renewal frequency;

The scheduled preventive maintenance actions that reduce the likelihood of system failure without undue loss of

The number and type of replacement system elements to be stored, their storage locations and conditions, 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)

strategy.

Define the constraints on system requirements that are unavoidable consequences of the maintenance

NOTE

replaceable pystem element and accommodate re-supply limitations, 3) conduct maintenance in~Spec
environmenty.

c) Obtain

d)
support

e)
NOTE  F

system elemg
of degradablg

f)

NOTE R
defect, and/o

Initiate ¢

Implemgnt problem reporting and incident recording to guide diagnosis of individual events a

Implemént the procedures for correction of random faults and/or scheduled replacement of syste

ese may result from the need to 1) re-use existing maintenance enabling systems, 2) re-use €xi

e enabling systems, system elements and services to be used during maintehance of th

future corrective, adaptive, perfective and preventive maintenance.

or random system failures, the fault is isolated down to the planned level of system element 0
Nt is replaced and correct system performance is verified. A€tions are recorded in order to estimg
system elements.

orrective action to remedy previously undetected.design errors.

ecord and communicate to relevant parties the(need for potential corrective action to developme)
[ to production actions. This can have consequences on relevant enabling systems.

sting holdings of
fic locations or

e system.

nd histories to

m elements.

eplacement, the
te the useful life

nt, e.g. software

g) Confirm| that logistics actions satisfy the required replenishment levels so that stored system glements meet
repair rgtes and planned schedules.
NOTE Monitor the quality and availability of spares, their transportation and their continued integrity|during storage.

Acquire, train

and accredit, as necessary pérsonnel to maintain operator numbers and skills.

h) Perform preventive maintenance by replacing or servicing system elements prior to failure|, according to
planned schedules and maintenance procedures.
i) Perform| failure identification actions when a non-compliance has occurred in the system.

personn

Maintain a histery of problem reports, corrective actions and trends to inform operations an

el,.and other projects, that are creating or utilizing similar system elements.

I maintenance

5.5.12 Disposal Process

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)
b)
c)

d)

A system disposal strategy is defined.
Disposal constraints are provided as inputs to requirements.
The system elements are destroyed, stored, reclaimed or recycled.

The environment is returned to its original or an agreed state.

e) Records a

5.5.12.3 Dis

The project s

procedures with respect to the Disposal Process.

a) Definead
NOTE This
transform the sy

on stakeholders
actions and to th

b) Communig

NOTE This
storage location
c) Acquire th
d) Deactivatg

NOTE Inte
instructions and

e) Withdraw

NOTE
laws.

This

lowing knowledge retention of disposal actions and the analysis of long-term hazards arg

bosal Process Activities

hall implement the following activities in accordance with applicable organization

sposal strategy for the system, to include each system element and.any resulting waste

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

available.

policies and

broducts.

f services, 2)

stem into, or retain it in, a socially and physically acceptable state; thereby avoiding subsequent aglverse effects

society and the environment, 3) take account of the health, safety, security and privacy applicab
e long term condition of resulting physical material and information.

ate unavoidable constraints on the system design afising from the disposal strategy.

includes issues of disassembly, including their-associated enabling systems, access to and
5 and available skill levels.

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

faces to other systems are-considered, e.g. power, fuel, are disconnected in accordance with
relevant health, safety, security and privacy legislation.

pperating staff from-the system and record relevant operating knowledge.

is conducted invaccordance with relevant safety, security, privacy and environmental standards,

f) Disassem

overhaul,

le thessystem into manageable elements to facilitate its removal for reuse, recycling, re
rchiving or destruction.

le to disposal

availability of

disassembly

lirectives and

conditioning,

)]

destruction.

NOTE

Remove the system from the operational environment for reuse, recycling, reconditioning, overhaul or

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)
stored.

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

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

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 System Life Cycle Stages

6.1 Intro

This clause
framework
Clause 5.

6.2 Life (
A life cycle n

NOTE T
may overlap
opportunities
and this is de]

6.3 Life (
The purposs

NOTE Ll
and outcome
conducted by
and decision
records the a

duction
describes the requirements for stages in the system life cycle. The life cycle sta
or the detailed modelling of system life cycles using the system life cycle processe

Cycle Models

nodel that is comprised of stages shall be established.

he life cycle model comprises one or more stage models, as needed. It is assembled as a sequen
and/or iterate, as appropriate for the system-of-interest's scope, magnitude, complexity, chan|

Stages are illustrated in this International Standard using“ay,commonly encountered example of
5cribed in Annex B.

Lycle Stages
and outcomes shall be defined for each stage of the life cycle.

he life cycle processes and activities are-selected, tailored as appropriate and employed in a stage to
5 of that stage. Different organizations may undertake different stages in the life cycle. Howeve

made in preceding stages. Similarly, the organization responsible for that stage records the dec
ssumptions regarding subseguent stages in the life cycle.

ges provide a
s described in

Ce of stages that
ging needs and
life cycle stages

fulfil the purpose
r, each stage is

the organization responsible for.that stage with due consideration of the available information on life cycle plans

sions made and
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Annex A
(normative)

Tailoring Process

A.1 Introduction

This Annex pr

A.2 Tailori

A.2.1 Purpo

The purpose d
circumstances

a)
b)
c) reflect the

A.2.2 Tailor

As a result of t

a) Alife cycle

b) Individual

described.

c)

surround 4

influence &

Modified o]

¢vides requirements for the talloring of this International Standard.

ng Process

se of the Tailoring Process

or factors that:

n organization that is employing this International Standardin an agreement;

heeds of an organization in order to supply produgts or services.

ing Process Outcomes
he successful implementation of the Tailoring Process:
model is defined in terms of stages and the contributions they make to the system.

ife cycle stages that influence the fulfilment of an agreement to supply a product or

I new system life ¢ycle processes are defined.

A.2.3 Tailoring Process:Activities

If this Internati

accordance wi

a)
to:
1) stabil
2) risks,
3) novel
4)
5)
6)
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pnal Standard is tailored, then the organization or project shall implement the following
h applicable policies and procedures with respect to the Tailoring Process, as required.

f the Tailoring Process is to adapt the processes of this International Standard to satis

project that is required to meet an agreement in whichithis International Standard is refg

fy particular

renced;

service are

activities in

Identify and document the circumstances that Influence tailoring. These Influences Include, but ar

ity of, and variety in, operational environments;
commercial or performance, to the concern of interested parties;

ty, 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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b)

d)

e)

f)

9)
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7) profile of budget and organizational resources available;

8) availability of the services of enabling systems.

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.

Obtain input from all parties affected by the tailoring decisions. This includes, but may not be limited to:
1) the system stakeholders;

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

3) thg contributing organizational functions.
Make tafloring decisions in accordance with the Decision-making Process.

Define @ suitable system life cycle model that permits the system-of-interest tovbe” created and utilized in a
manner|that conforms to the services needed or the product specified.

Identify ja life cycle model in terms of stages, their identities, their purposés\and the outcomes they accomplish
as a redult of the application of the life cycle processes within each stage.

1) The exemplary stages described in this International Standard may be individually selected and used to
define the identity, purposes, and outcomes of stages thatform part of a selected life cycle model.

2) Alternatively, life cycle stages described in this Intérnational Standard may be individually selected,
identified and modified or not applied, as necessary, to achieve changed purpose gnd outcomes.
Dofpument the changes made.

3) Alternatively, define and document any new stage in terms of its identity, purpose and olitcomes. Each
neyv stage is assessed to confirm its confribution to a complete and consistent life cycle.

Select the life cycle processes that requite-tailoring in order to satisfy the life cycle stage outcomés.

1) The life cycle processes described in this International Standard may be individually selected, identified
andl modified, as necessary, 10 achieve changed purpose and outcomes. Document the changes made.

2) Alternatively, define (@and document any new Life Cycle Process in terms of its identity, purpose and
oufcomes. The contribution of each new Life Cycle Process is evaluated for its contribution fo the system.
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Annex B
(informative)

Life Cycle Stages

B.1 Introduction

Stages may bfe used 1o construct frameworks within which system [ife cycle processes are used,tp model life
cycles. The sqdale and rigour of process application in the listed stages and the duration of these\sthges will be
determined by|the varying technical and business needs of the projects defining and using the life\cycle|
This Annex depcribes six example stages as follows:
a) Concept Stage;

b) Development Stage;

¢) Productior] Stage;

d) Utilization Stage;

e) Support Stage;

f) Retirement Stage.

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

B.2 Concept Stage

B.2.1 Overview

The Concept $tage begins withinitial recognition of a need or a concept for a new system-of-interest or for the
modification tg an existing system-of-interest. This is an initial exploration, fact finding, and planning period, when
economic, technical, strategic, and market bases are assessed through acquirer/market survey, feasibjlity analysis
and trade-off sfudies. Acquirer/user feedback to the concept is obtained.

One or more dlternative solutions to meet the identified need or concept are developed through analysjs, feasibility
evaluations, gstimations (such as cost, schedule, market intelligence and logistics), trade-off gtudies, and
experimental ¢r\pfototype development and demonstration. The need for one or more enabling [systems for
development, production, utilization, support and retirement of the system-of-interest is identified and candidate
solutions included in the evaluation of alternatives in order to arrive at a balanced, life cycle solution. 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.
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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 assgssment of feasible system-of-interest concepts and solutions, including enabling systems throughout
the life ¢ycle, for closure against both technical and business stakeholder objectives.

c) The preparation and baselining of stakeholder requirements and preliminary system tequirements (technical
specifications for the selected system-of-interest and usability specifications for the| envisaged human-system
interactipn).

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

e) Risk idgntification, assessment and mitigation plans for stages of systémlife cycle model.

f) Identificption and initial specification of the services needed from.enabling systems throughout the life of the
system.

g) Concepis for execution of all succeeding stages.

h) Plans and exit criteria for the Development Stage.
i) Risk idgntification, assessment and mitigation plans for this and subsequent stages of system lif¢ cycle model.
j) Satisfagtion of stage exit criteria.

k) Approval to proceed to the Development Stage.

B.3 Development Stage

B.3.1 Ovefview

The Development_Stage begins with sufficiently detailed technical refinement of the system requirgments and the
design solufion, and*transforms these into one or more feasible products that enable a service during the Utilization
Stage. The gystem-of-interest may be a prototype in this stage. The hardware, software and operator interfaces are
specified, a ; i ; ; T ; ; ; ; quirements for
production, training, and support facilities are defined. This stage also ensures that the aspects of future stages
(production, utilization, support, and retirement) and their enabling systems' requirements 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)

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

cost estim

A system-pf-interest architecture comprised of hardware elements, software elements and huma

interfaces

Verification and validation documentation.

Confirmati
operable,

Refined ar|d baselined requirements for the enabling systems.

Technical

1) hardware diagrams, drawings and models;

2) softw

3) interface specifications;

4) production plans;

5) opergting instructions;

6) training manuals for operators;
7) maintenance procedures;

8) retirement considerations:

A prototyp

Refined oytcomes-and cost estimates for the Production, Utilization, Support and Retirement Stage

Definition

Plans and

Current ris

Satisfactio

ates.

internal and external).

bn that the system-of-interest meets all stakeholder and system requirements and is
supportable and capable of retirement and is cost effective for stakehalders.

nformation, including as appropriate:

bre design documentation;

e or final system-of-interest is built.

ns and their

producible,

pf'thé enabling system services required in subsequent life cycle stages.

exit criteria for the Production Stage.
ks identified and mitigating actions determined.

n 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 presum
equipment,
be available)

This stage n

B.4.2 Purj

The Produg
related supq

B.4.3 Production Stage Outcomes

The outcom

a)

b)

c)
d)
e)
f)

9)

od-that-the-organization-has—available—the—production-infrastructure—censisting—of-budget, production

Qualific

Acquisit]
goals.

The pro
Packag
Plans a
Updateq
Current
Quality

Satisfag

ools, procedures and competent human resources. These items are developed or a¢qu
when needed to enable production.

hay overlap with a Development Stage, with the Utilization Stage and with a Support Stag

pose of the Production Stage

orting and enabling systems as needed.

es of the Production Stage are listed below:
htion of the production capability.

on of resources, material, services andxsystem elements to support the target prod

Huct produced according to approved and qualified production information.
bd product transfer to distribution channels or acquirer.
nd exit criteria for the Utilization Stage and the Support Stage.
concepts for execution of all succeeding stages.
risks and mitigating actions identified.

bssured systems-of-interest accepted by the acquirer

red in order to

tion Stage is executed to produce or manufacture the product,{6-test the product and to produce

Liction quantity

tion of stage exit criteria.

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, equipment,
trained personfel, and instruction manuals and procedures. These items are developed or acquired.irf] order to be
available wher] needed to support utilization.

B.5.2 Purpopge of the Utilization Stage

The Utilization| Stage is executed to operate the product, to deliver services within intended environments and to
ensure continded operational effectiveness.

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

a) Experiencg¢d personnel with the competence to be operators inthe system-of-interest and providg operational
services.

b) An installgd system-of-interest that is capable of being.operated and of providing sustainable| operational
services.

¢) Performanice and cost monitoring and assessment{o confirm conformance to service objectives.

d) Identificatipn of problems or deficiencies, informing appropriate organizations (user, development| production,
or support) of the need for corrective action.

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

h) Approval tp proceed to the Retirement Stage.

B.6 Support-Stage

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
infrastructure are developed and acquired in order to be ready when needed to support the system-of-interest.

B.6.2 PurTose of the Support Stage
t

The Suppoft Stage is executed to provide logistics, maintenance, and support services that enable continued
system-of-irfterest operation and a sustainable service.

B.6.3 Support Stage Outcomes
The outcomgs of the Support Stage are listed below:
a) Trained|personnel who will maintain and provide the support services

b) Organizational interfaces with the operating and production organizations that ensure problem |resolution and
correctiye actions.

c) Maintaigped product and services and the provision of all>related support services, including lpgistics, to the
operatignal sites.

d) Product|and service maintenance and corrected design deficiencies.
e) Allrequfred logistics support, including a spare parts inventory sufficient to satisfy operational availability goals.
f)  Currentfrisks and mitigating actions identified.
g) Agreement to terminate support services.

h) Satisfagtion of stage exit criteria.

B.7 Retirement Stage

B.7.1 Ovefview

The Retirement Stage provides for the removal of a system-of-interest and related operafional and support
services. Planning for the Retirement Stage begins in the preceding stages. This stage begins when a system-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 services, and to operate and support the retirement system itself.

B.7.3 Retirement Stage Outcomes
The outcomes|of the Retirement Stage are listed below:
a) Experiencg¢d personnel who can provide retirement services.

b) Required gystem-of-interest decommissioning, including disposal, refurbishing, @r recycling, in accordance with
applicable[health, safety, security, privacy and environmental laws and regulations.

c) Plans and|procedures for transferring the provision of services to the new system-of-interest if applicable.
d) Removal df waste.

e) Environmgnt returned to original or agreed state.

f)  Archived glements.

g) Operational staff are reallocated, redeployed or retired.

h) Satisfactioh 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 |
| D¢cision Making | | Risk Management | |Configuration Management| |Information Management|
$takeholder | Validation | | Operation |
Rpquirements
Definition | Transition |
| Maintenance |
| Requirements Analysis | | Verification |
| Architectural Design | | Integration | | Disposal |
| Implementation
PRt N Sl Enterprise Environnent
. ) Management
L. Hardware Fabrlcatlon L Investment
" Software Creaion | Management
: Refer. tg ! i
| _ISQ/IEC 12207:1998/AMD.1:2002 ! System Life Cyde
S . Processes Managgment

__________________________ | Resource Manage nent|

| Quality Managenient |

| 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

ISO/IEC

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

b) A tick in the centre column indicates that the processes have similar levels of treatment in both International
Standards
c) Atick in the right column indicates that ISO/IEC 12207:1995/AMD.1:2002 has greater emphasis.
There is also Mariation in the way the two International Standards treat some processes:
a) In ISO/IHC 15288 the improvement activities are distributed into a pumber of procgsses while
ISO/IEC 12207:1995/AMD.1:2002 contains these in an Improvement Process
b) In ISO/IEC 12207:1995/AMD.1:2002 risk management activities are disfributed into a number gf processes
while ISO/|EC 15288 contains these in a Risk Management Process.
Table C.1 — Relationship between ISO/IEC 15288 and 4SO/IEC 12207:1995/AMD.1:2002
ISO/IEC 15288 « | — > | ISO/IEC 12207:1995/AMD.1:2002
Enterprise Enyironment Management Process v Management process, Improvement process
Investment Mgnagement Process v Infrastructure process
System Life Clycle Processes Management Process ¥ Supply Process
System Life Cjycle Processes Management Process, v | Management process, Improvement process
Enterprise Enyironment Process
Acquisition Prpcess v Acquisition process
Stakeholder R¢quirements Definition Process v Development process, Usability progess
Supply Procesp v Supply process
Risk Managenpent Process v Acquisition process, Supply process
Management process
Information Mlanagement Progess v Documentation process, Asset management
process
Requirements Analysis-Process v Development process
Architectural Design-Process v Development process, Usability progess
Implementatios-Precess oL Developmentprocess
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

Quality Management Process

Management process
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