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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
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Part 1: Gui

bmmittees collaborate in fields of mutual interest. Other international organizations, governme
bvernmental, in liaison with ISO and IEC, also take part in the work. In the field of informa
ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

bl Standards are drafted in accordance with the rules given in the ISO/IEC Directives-Part 2.
task of the joint technical committee is to prepare International Standards|xDraft Internatig
adopted by the joint technical committee are circulated to national bodies for voting. Publicatior

onal Standard requires approval by at least 75 % of the national bodies gasfing a vote.

hal circumstances, the joint technical committee may propose the pUblication of a Technical Re
e following types:

when the required support cannot be obtained for the publication of an International Stand
e repeated efforts;

when the subject is still under technical development or where for any other reason there is
but not immediate possibility of an agreement on:an International Standard;

ly published as an International Standard (state of the art”, for example).
e transformed into International Standards. Technical Reports of type 3 do not necessarily hav
1 until the data they provide are considered to be no longer valid or useful.

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

R 24748-1, which is’a Technical Report of type 3, was prepared by Joint Technical Commi
C 1, Information-technology, Subcommittee SC 7, Software and systems engineering.

R 24748 consists of the following parts,
) — Lifexcycle management:
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He for life cycle management

Guides for the application of ISO/IEC 15288 (systems life cycle processes) and ISO/IEC 12207 (software life
cycle processes) will form the subjects of future parts 2 and 3, respectively.
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ISO/IEC 15288, Systems and software engineering — System life cycle processes, and ISO/IEC 12207,
Systems and software engineering — Software life cycle processes, each have published guides
(ISO/IEC TR 19760 and ISO/IEC TR 15271, respectively) for the use of each International Standard
individually. The purpose of this Technical Report is to facilitate the joint usage of the process content of the
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st revisions of ISO/IEC 15288 and ISO/IEC 12207 by providing unified and consolidated guida
e management of systems and software. This is to help ensure consistency in system conce
e concepts, models, stages, processes, process application, key points of view, adaptation
ous domains as the two International Standards are used in combination. That will in turn he
M design a life cycle model for managing the progress of their project.

5 Technical Report will also aid in identifying and planning use of life cycle' processes d
/IEC 15288 and ISO/IEC 12207 that will enable the project to be completed successfully,
pctives/requirements for each stage and for the overall project. ISO/IEC{TR™M9760 and ISO/IEQ
be replaced by ISO/IEC TR 24748-2 and ISO/IEC TR 24748-3, respectively, to support use
sed International Standards individually.

ides the above, there is also increasing recognition of the impaortance of ensuring that all life cy
all aspects within each stage, are supported with thorough guidance to enable alignment with 3
uments that might subsequently be created that focus on"areas besides systems and software
dware, humans, processes (e.g. review process), procedures (e.g. operator instructions), fg
Urally occurring entities (e.g. water, organisms, mingrals).

addressing these needs specifically in this)Technical Report, the users of the procd
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TECHNICAL REPORT

ISO/IEC TR 24748-1:2010(E)

Systems and software engineering — Life cycle management —

Part 1:
Guide for life cycle management

1 | Scope

This Technical Report is a guide for the life cycle management of systems ‘and software| based on

ISQ/IEC 15288 and ISO/IEC 12207. This Technical Report:

e |addresses systems concepts and life cycle concepts, models, stages,-processes, process appl|cation, key
points of view, adaptation and use in various domains;

o |establishes a common framework for describing life cycles, including their individual stages, for the
management of projects to provide or acquire either products.or.services;

o |defines the concept and terminology of a life cycle;

e [supports the use of the life cycle processes within an organization or a project. Organizations gnd projects
can use these life cycle concepts when acquiring and_Supplying either products or services;

e |provides guidance on adapting a life cycle model and.the content associated with a life cycle off a part of a
life cycle;

e |describes the relationship between life cycles. and their use in ISO/IEC 15288 (systems agpects) and
ISO/IEC 12207 (software aspects);

e [shows the relationships of life cycle congepts to the hardware, human, services, process, |procedure,
facility and naturally occurring entity aspects of projects;

e |[describes how its concepts relate“to detailed process standards, for example, in thg areas of
measurement, project management and risk management;

e [complements domain-specific, application guidance in ISO/IEC TR 19760 and ISO/IEC TR 15271.
NOTE When published; ISO/IEC TR 24748-2 and ISO/IEC 24748-3 will cancel and replace ISO/IHC TR 19760
and ISO/IEC TR 15271, respectively.

2 | Terms and definitions

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

21

acquiret

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

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008]

NOTE The acquirer could be one of the following: buyer, customer, owner, or purchaser.

2.2

acquisition

process of obtaining a product or service

[ISO/IEC 15288:2008]

© ISO/IEC 2010 — All rights reserved 1
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2.3
activity
set of cohe

sive tasks of a process

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008]

2.4

agreement

mutual ack

nowledgement of terms and conditions under which a working relationship is conducted

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008]

25

architectu
fundament
the environ

[ISO/IEC 4

NOTE
Report follo

2.6
audit
systematic

G
bl organization of a system embodied in its components, their relationships to each other, an
ment, and the principles guiding its design and evolution

P010:2007]

s that usage.

independent and documented process for obtaining audit evidence and evaluating it objectivel

determine the extent to which audit criteria are fulfilled

[1SO 9000:

2.7
baseline
specificatig

D005]

for further development, and that can be changed-only through formal change control procedures

[ISO/IEC 1

2.8
contract

binding agfeement between two_parties, especially enforceable by law, or a similar internal agreement wh

within an o
[ISO/IEC 1
29

customer
organizatio

b288:2008]

rganization

P207:2008]

h or(person that receives a product or service

NOTE 1

i to

SO/IEC 12207 and ISO/IEC 15288 use the word “elements” instead of “components” and this Technical

y to

n or product that has been formally reviewed and agreed upon, that thereafter serves as the basis

olly

ot " p-ba intoraol r daornal o th roLaat ETPY
COUSTOmMCT Carm OT Tt AT O CATCT T A (ot~ oTrganrnzatoTs

NOTE 2  Adapted from ISO 9000:2005.

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

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008]

210
developer

organization that performs development activities (including requirements analysis, design, testing through
acceptance) during the life cycle process

NOTE Adapted from ISO/IEC 12207:2008.

© ISO/IEC 2010 — All rights reserved
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2.1

enabling system

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

NOTE1  Adapted from ISO/IEC 15288:2008.

NOTE 2 For example, when a system-of-interest enters the production stage, a production enabling system is required.

NOTE 3  Each enabling system has a life cycle of its own. This Technical Report is applicable to each enabling system
when, in its own right, it is treated as a system-of-interest.

2.1p
evgluation
systematic determination of the extent to which an entity meets its specified criteria

[ISO/IEC 12207:2008]

218
facjlity
physical means or equipment for facilitating the performance of an action, e.g: buildings, instruments, tools

[ISQ/IEC 15288:2008]

214
lifelcycle
evdlution of a system, product, service, project or other human-made entity from conceptipn through
retirement

[ISQ/IEC 12207:2008 and ISO/IEC 15288:2008]

21p
life|cycle model
framhework of processes and activities concerned with the life cycle that may be organized into stgges, which
alsp acts as a common reference for communication and understanding

[ISO/IEC 12207:2008 and ISO/IE€-15288:2008]
2.1p
majntainer

ind{vidual who, or organijzation that, performs maintenance activities
NOTE Adapted\from ISO/IEC 12207:2008.

2.1y

monitoring
exgmination of the status of the activities of a supplier and of their results by the acquirer or a third party

[ISO/IEC 12207:2008]

218
operator
entity that performs the operation of a system

[ISO/IEC 15288:2008]

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

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

© ISO/IEC 2010 — All rights reserved 3
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NOTE 3

2.19

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

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

NOTE 1

NOTE 2
organization

NOTE 3
organization

2.20
party
organizatio
NOTE
[ISO/IEC 1

2.21
process

Adapted from ISO 9000:2005.

S can be regarded as an organization if it has responsibilities, authorities and relationships.

h entering into an agreement
n this Technical Report, the agreeing parties are called the acquirer and the supplier.

p288:2008]

set of interfelated or interacting activities which transforms inputs into outputs

[ISO 9000:p005]

2.22

process plrpose

high level ppbjective of performing the process and the likely outcomes of effective implementation of
process

NOTE The implementation of the process shouldprovide tangible benefits to the stakeholders.
[ISO/IEC 1p207:2008]

2.23

process olitcome

observablel result of the successful achievement of the process purpose

[ISO/IEC 1p207:2008]

2.24

product

result of a process

[ISO 9000:R005]

225

project

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

of

the

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

NOTE 1

NOTE 2
composed o

NOTE 3

Adapted from ISO 9000:2005.

f activities from the Project Processes and Technical Processes referred to in this Technical Report.

model, to create the service or product for the specific requirements and context of the project.

A project may be viewed as a unique process comprising co-ordinated and controlled activities and may be

A process can also be viewed as a specific instantiation of life cycle processes, adapted within a life cycle

© ISO/IEC 2010 — All rights reserved
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2.26
qualification
process of demonstrating whether an entity is capable of fulfilling specified requirements

[ISO/IEC 12207:2008]
2.27
quality assurance

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

[1SQ_9000:2005]

2.28
resource
asget that is utilized or consumed during the execution of a process

[ISO/IEC 15288:2008]

NOTE 1 Resources may include diverse entities such as funds, personnel, facilities; capital equipmeni, tools, and
utilifies such as power, water, fuel and communication infrastructures.

NOTE 2 Resources may be reusable, renewable or consumable.

2.2p
retirement
withdrawal of active support by the operation and maintenanceé ‘organization, partial or total replacement by a
new system, or installation of an upgraded system

[ISO/IEC 12207:2008]

2.3D
segurity
all @aspects related to defining, achieving, and maintaining confidentiality, integrity, availability, non-fepudiation,
acdountability and authenticity of a systém

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

2.3
senvice
performance of activities,\work, or duties associated with a product

[ISO/IEC 12207:2008]
23

soffware_product
set|of computer programs, procedures, and possibly associated documentation and data

I Il N NaYaYatw NaYaVaYekl
[ISCHEE+226F26087

2.33

stage

period within the life cycle of an entity that relates to the state of its description or realization
[ISO/IEC 12207:2008 and ISO/IEC 15288:2008]

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

NOTE 2  Stages may be overlapping.
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2.34

stakeholder
individual or organization having a right, share, claim, or interest in a system or in its possession of

characteris

tics that meet their needs and expectations

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008]

2.35
supplier

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

service

[ISO/IEC 1
NOTE 1
NOTE 2
2.36
system
combinatio
[ISO/IEC 1
NOTE 1

NOTE 2
system. Alte
may then ob

2.37

P207:2008 and ISO/IEC 15288:2008]
Dther terms commonly used for supplier are contractor, producer, seller, or vendor.

The acquirer and the supplier may be part of the same organization.

h of interacting elements organized to achieve one or more stated purposes
P207:2008 and ISO/IEC 15288:2008]
A system may be considered as a product or as the services it provides.

n practice, the interpretation of its meaning is frequently clarified by the use of an associative noun, e.g. air
natively the word “system” may be substituted simply by a-context-dependent synonym, e.g. aircraft, though
5cure a system principles perspective.

system element

member of|

[ISO/IEC 1

NOTE
system elen
procedures

a set of elements that constitutes a system

288:2008]

A system element is a discrete part of a system that can be implemented to fulfil specified requirement
nent can be hardware, software; data, humans, processes (e.g. processes for providing service to usg

(e.g. operator instructions);-facilities, materials, and naturally occurring entities (e.g. water, organig
any combination.

interest
hse life cycle.is under consideration in the context of this Technical Report

b288:2008]

Craft
this

5. A
Br'S),
ms,

minerals), o
2.38
system-of
system wh
[ISO/IEC 1
2.39
task

requirement, recommendation, or permissible action, intended to contribute to the achievement of one or more
outcomes of a process

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008]

2.40
trade-off

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

[ISO/IEC 15288:2008]
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2.41
user
individual or group that benefits from a system during its utilization

[ISO/IEC 12207:2008 and ISO/IEC 15288:2008]

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

242

validation
corffirmation, through the provision of objective evidence, that the requirements for a specific interlJded use or
application have been fulfilled

[ISO 9000:2005]

NOTE Validation is the set of activities ensuring and gaining confidence that a system‘is able to agcomplish its
intended use, goals and objectives (i.e. meet stakeholder requirements) in the intended operational environment.

248
verjification
corffirmation, through the provision of objective evidence, that specified’requirements have been fulfilled

[ISO 9000:2005]

NOTE Verification is a set of activities that compares a product©f the life cycle against the required chargcteristics for
thaf product. This may include, but is not limited to, specified reqtirements, design description and the system (itself.

2.4rt

version

identified instance of an item
[ISO/IEC 12207:2008]

NOTE Modification to a version of a product, resulting in a new version, requires configuration management action.

3 | Life cycle-related concepts

3.1 System concepts

3.1]1 Introduction

This section.is included to highlight and to help explain essential concepts on which this Technical Report is
baded. Fhese concepts are directly applicable to software, as addressed in ISO/IEC 12207, slystems, as
addressed in ISO/IEC 15288, and to hardware, facilities, services, humans, processes and procgdures and
nat lrally accurring entities

3.1.2 Systems

The systems considered in this Technical Report are man-made and utilized to provide services in defined
environments for the benefit of users and other stakeholders. These systems may be configured with one or
more of the following: hardware, software, services, humans, processes (e.g. review process), procedures
(e.g. operator instructions), facilities and naturally occurring entities (e.g. water, organisms, minerals).

The perception and definition of a particular system, its architecture and its system elements depend on an
observer's interests and responsibilities. One person's system-of-interest can be viewed as a system element
in another person's system-of-interest. Conversely, it can be viewed as being part of the environment of
operation for yet another person's system-of-interest.
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Figure 1 exemplifies the multitude of perceivable systems-of-interest in an aircraft and its environment of
operation. First, the figure in its entirety comprises a transportation system with air, ground and water
elements, which can be a system-of-interest. Next, any one element of the transportation system can be
viewed as a system-of-interest, such as the Air Transport System. The example can be continued through the
levels so that, for example, the display can be an element of the navigation system, which is in turn an
element of the aircraft system within the air transport system. However, from an equally valid perspective,
such as that of display

Ground
Transportation
System

Air Transport System
Ticketing Air traffic
system » ‘ontrol system
Fuel

distribution

Y oo
P
Tl

&2

Maritime
Transport
System

Global positioning
eceiver systemn

Figure 1 — Typical system view of an aircraft in its environment of use

manufactufers, the display will be their system-of-interest and they will then determine the elements within
their displaly system. On a deeper level, Figure 1 also illustrates:

a) the importance.of.defined boundaries that encapsulate meaningful needs and practical solutions;

b) the perception of system structure (in this case, the physical structure, hierarchical in this instance));

c) thpt an.entity at any level in a system structure can be viewed as a system;

d) thatasystem is comprised of a fully integrated, defined Set of subordinate Systems;

e) that characteristic properties at a system's boundary arise from the interactions between subordinate
systems;

f) that humans can be viewed as users external to a system (e.g. air crew and navigation system) and
as system elements within a system (e.g. air crew and aircraft);

g) that a system can be viewed as an isolated entity (that is, a product), or as an ordered collection of
functions capable of interacting with its surrounding environment, (i.e. a set of services);

h) that a system can be viewed as part of a larger system of systems and that a system of systems can
be viewed as a system.
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Whatever the boundaries chosen to define the system, the concepts and models in this Technical Report are
generic and permit a practitioner to correlate or adapt individual instances of life cycles to its system concepts
and principles.

In this Technical Report, humans are considered both as users and as elements of a system. In the first case,
the human user is a beneficiary of the operation of the system. In the second case, the human is an operator
carrying out specified system functions, such as those involved in providing a service. An individual can be,
simultaneously or sequentially, a user and an element of a system, for example, the pilot of a private aircraft in
the civil aviation system.

Humans contribute to the performance and characteristics of many systems for numerous reasons, e.g. their
spqcial skills, the need for flexibility and for legal reasons. Whether they are users or operators;"jumans are
highly complex, with behaviour that is frequently difficult to predict, and they need protection-from|harm. This
requires that the system life cycle processes address human element factors in the areas of:’ human factors
engineering, system safety, health hazard assessment, manpower, personnel and training.- These|issues are
addressed by particular activities and iterations in the life cycle, and are describeéd in more detail in
ISQ 13407:1999, Human-centred design processes for interactive systems, 7and ISO/TR 18529:2000,
Erdonomics — Ergonomics of human-system interaction — Human-centered lifecycle process desdriptions.

3.113 System structure

The system life cycle processes in this Technical Report are desctibed in relation to a system that is
composed of a set of interacting physical, logical and/or other systém"elements, depicted in Figurg 2, each of
which can be implemented to fulfil its respective specified requiréments. Responsibility for the implementation
of gny system element may therefore be delegated to another party through an agreement.

A system

iscompletely composed of

— . .
‘ . a set of interacting

System System | +—  systemelements

Figure 2 — System and system element relationship

The relationship:between the system and its complete set of system elements can typically be resolved in a
brospective
elements)
e 3. In this
ifs structure
reused, or
acquired from another party. While Flgures 2 and 3 imply a h|erarch|cal relatlonshlp, in real|ty there are an
increasing number of systems that, from one or more aspects are not hierarchical, such as networks and other
distributed systems. So, recursion is not necessarily linearly downward in all cases.
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3.1.4 Str

Each syste
project. Th
structure, 3
correlation
Each proje
creating ar

mixed, system structures.

Any particu
system lev
each syste
system-of-i

System
of interest
System
System System clement
I 1 1
| | | I | |
System System System
System el);ment System element | | element | || System
System System System System System
element System element element System element | | element (|
System System System System | [ System
element element element element | | element/]

Figure 3 — System-of-interest structure

icture in systems and projects

m in the structure illustrated in Figure 2 (or Figure 3) could be the responsibility of a sepa
is can be true whether the system is hierarchical, as used for the illustration, or other sys
uch as a network, or a mix ofistructures. The point is that there can be (and typically is) a str
between levels of detail in\the system structure and levels of responsibility in a set of proje]
Ct characteristically has responsibility for acquiring and using system elements subordinate to it
d supplying to the level superior to it, as would be the case for hierarchical, non-hierarchical

lar project normally views its system as the system-of-interest, and, whilst it can influence hig
pls, it does<not have responsibility for them. However, even though it may not have responsibility
M element/considered by itself, it does have responsibility for all system elements that constitutg
nterest'and consequently for the output of projects at all levels subordinate to it, as shown in Figure

ate
em
bng
cts.
and
or

her
for
its

B
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System System-of y Project
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composed of 1:many for Supply
f 7
f System
System -
/\ //\ /7 E 1:many
. System
- 1:many Is Acquisition
. responsible 4
: System element| <+2Z\ | (Subordinate)

ractice, the risks associated with implementing systems that fulfil specified requirements typica
with descending level of detail in the system=of-interest's structure and eventually are no long
ntion or concern to the particular project, At this level (not necessarily the same level down diff
ystem-of-interest decomposition) a system element can be acquired with acceptable risk and {
composition can remain hidden below some level. For example, if the system-of-interest for
e a radar, in normal practice,.the formulation and cure of the slurry mix for the resisttivg
nposition resistor on a printed\¢ircuit board in a subassembly in a system element of the systen

wo

Id not be addressed directly-’Rather, the requirements at the system-of-interest and possibly

Figure 4 — System and project hierarchies

ly diminish
pr of direct
erent paths
he detail of
the project
b part of a
-of-interest
the system

element level would drive cheices that would force a particular selection of this material in order to meet all the

requirements for the higher level elements. From the system-of-interest view, the system ele
ear to be where spegialist disciplines or particular implementation technology practices are pres

apy

3.1{5 Enabling systems

Throughout'\the life cycle of a system-of-interest, essential services are required from systems t
dirgctly a part of the operational environment, e.g. mass-production system, training system, m

nents may
ent.

hat are not

aintenance
erest to be

The relationship between the services delivered to the operational environment by the system-of-interest and
the services delivered by the enabling systems to the system-of-interest are shown in Figure 5. Enabling
systems can be seen to contribute indirectly to the services provided by the system-of-interest.
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System B in
Operational
Environment

System C in

Operational
Environment

/ Enabling System A

System A in
Operational
Environment

Interaction with
systems comprising the

During any
are consid
responsibil
services fr
project that
enabling sy

3.2 Life

3.21

Every sysiem, whatever the kind er’size, inherently follows some life cycle, evolving from its in

conceptual
model of th

another represents a decisiop-point with specific criteria to be satisfied before movement to the next stag

allowed. A
the system
actual prog

A system |
supporting

System life cycle model

operational environment

System
of Interest

»
»

Enabling System B

Interaction
with enabling systems

Enabling System C

il

Figure 5 — System-of-interest, its operational environment and enabling systems

particular stage in the system life cycle, the relevant enabling systems and the system-of-inte

ered together. Since they are interdependent, they €an also be viewed as a system. Pro
ty for a stage in the life cycle of the system-of-interést thus extends to responsibility for acqui
bm the relevant enabling systems. When a suitable enabling system does not already exist,
is responsible for the system-of-interest can also be directly responsible for creating and using
stem.

cycle concepts

zation through its eventual retirement, as defined in Clause 2.14. It is generally useful to bui
is progression to help_ manage the evolution of the system because movement from one stag

life cycle model/then, is a decision-linked conceptual segmentation of the definition of the need
, its realization_as a product or service, and its utilization, evolution and disposal. Note that
ression of aysystem through the parts of the model, however done, is the system's life cycle.

fe cyclesmodel is typically segmented by stages to facilitate planning, provisioning, operating
the \system-of-interest. These segments provide an orderly progression of a system thro

rest
ect
fing
the
the

itial
d a
b to
e is
for
the

and
Lgh

established

decision-making gates to reduce risk and to ensure satisfactory progress. As stated before,

tis

the need to make a decision to specific criteria before a system can progress to the next stage that is the most
important reason for using a life cycle model. A secondary aspect is that using a life cycle model can help an
organization ensure that it thinks of its work and its processes within a larger framework, which may have
useful business overtones. See, for example, the discussion of a services life cycle model in Clause 7.1.

Several factors make system life cycle planning, provisioning and operation difficult to manage. Economics
and market forces, as well as novelty, complexity and operational stability affect the length of a system life
cycle. Some systems have life cycles that are decades long (for example aircraft, satellites, ships) and some

are very sh

12

ort (for example instruments and consumer electronics).

© ISO/IEC 2010 — All rights reserved


https://iecnorm.com/api/?name=545dd62634f772c5c72b41bc3e00db6b

ISO/IEC TR 24748-1:2010(E)

A typical system, however, progresses through a common series of stages where it is conceptualized,
developed, produced as a product or service, utilized, supported and retired. The life cycle model is the
framework that helps ensure that the system is able to meet its required functionality throughout its life. Thus,
to define system requirements and developing system solutions during the concept and development stages,
experts from other stages (for example production, utilization, support, retirement) are needed to perform
trade-off analyses and to help make design decisions and arrive at a balanced solution. This helps ensure that
a system has the necessary attributes designed in as early as possible. Also, it is essential to have the
necessary enabling systems available to perform required stage functions.

A representative system life cycle model, shown in Figure 6, illustrates this progression.

Concept | Development | Production | Utilization | Support Retirement

Figure 6 — Representative life cycle model

The stages in Figure 6, although drawn as discrete, are in practice interdependent and overlapping. Further,
thelfigure implicitly conveys a uniformity and single linearity of time prégression that is not inherenfly part of a
life |cycle model: stages do not necessarily occur one after another-in\time sequence. So, one actdality of the
“progression” of a system through its life cycle could be as représented in Figure 7. When, in thig Technical
Report, reference is made to the next, subsequent, or later stage, this type of model must be kept in mind to
avdid confusion by inferring linear time sequencing.

Development lteration and recursion possible on all paths

VAN

Concept [€—>|Produiction[———> Utilization ————> Retirement

,1\ A
Y
Support

Figure 7 — Life cycle model with some of the possible progressions

A dystem;progresses through its life cycle as the result of actions, performed and managed by people in
orgpnizations, using processes for their performance. The detail in the life cycle model is expressed in terms
of theseprocessestheiroutcomes;retationships—andoccurrence—Akeyaspectof fifecyctemanagement is
that each stage requires exit criteria that must be met before progress from that stage is allowed. Since stages
can have complex relationships as illustrated in Figure 7, definition of both exit and entry criteria for a specific
stage progression may be needed. Thus, the use of stages corresponds to satisfying decision criteria before
allowing further progress, providing a strong project control feature, whatever the sequence of stages within a
given project's life cycle model.

Four common principles associated with a life cycle model are:
a) A system progresses through specific stages during its life;

b) Enabling systems should be available for each stage in order to achieve the outcomes of the
stage;
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c)

d)

At specific life cycle stages, attributes such as producibility, usability, supportability and

disposability should be specified and designed into a system;

Progression to another stage requires satisfaction of exit criteria of the current stage.

The system life cycle model that is presented in Figure 6 is discussed in Clause 7 of ISO/IEC TR 19760:2003
from an organizational view and an engineering view. The organizational view illustrates sequential,
incremental, and evolutionary approaches. Another discussion of life cycle models is in Annex C of
ISO/IEC TR 15271:1998, where software is treated as a system-of-interest having its own life cycle, with three
illustrative models being used for the discussion of the features, risks and opportunities of each model. Indeed,
the Annex actually focuses on software development, thereby considering software development as a system-

of-interest

3.2.2 System life cycle stages

Life cycleg
Neverthele
of characts
purpose ar
life cycle.

The stages
system des

progress apd achievement milestones of the system through its life cycle. They give rise to the primary deci

gates of th¢
risks assoq
provide org
and technid

Table 1 sh
of each of
associated

vith 1ts own life cycle.

vary according to the nature, purpose, use and prevailing circumstances ©f’ the syst
5s, despite an apparently limitless variety in system life cycles, there is an underlying, essential

d contribution to the whole life cycle and is considered when planning and executing the sys

represent the major life cycle periods associated with a system and they relate to the state of
cription or realization of the system's set of products or services,“The stages describe the m

b life cycle. These decision gates are used by organizations o contain the inherent uncertainties
iated with costs, schedule and functionality when creatingyor utilizing a system. The stages f
anizations with a framework within which management‘has high-level visibility and control of pro
al processes.

bws a commonly encountered example of life cycle stages. Also shown are the principal purpoj
these stages and the possible decision options used to manage the achievement and
with progression through the life cycle.

)
LIFE CYCLE \
cve “PURPOSE DECISION GATES
STAGES \O
A\
Identify stakeholders' needs
CONCEPT
Explore concepts
Propose viable solutions
Refine system requirements Decision Options:
DEVELOPMENT Create solution description

- Execute next stage
Build system

Verify and validate system - Continue this stage

em.
set

ristic life cycle stages that exists in the complete life cycle of any system. Each'stage has a distjnct

em

the
ajor
sion
and
hus
ject

5es
risk

BRAR ICTIAN Produce systems

14

Go-to-a3-oreceding-stags.
g 1) I

Inspect and test

- Hold project activity

UTILIZATION .
Operate system to satisfy users' needs
- Terminate project
SUPPORT ) . -
Provide sustained system capability
RETIREMENT

Store, archive or dispose of system

Table 1 — An example of stages, their purposes and major decision gates
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Organizations employ stages differently to satisfy contrasting business and risk mitigation strategies. Using
stages concurrently and, in a few cases, even in different orders, can lead to life cycle forms with distinctly
different characteristics. Sequential, incremental or evolutionary life cycle forms are frequently used.
Alternatively, a suitable hybrid of these can be developed. The selection and development of such life cycle
forms by an organization depend on several factors, including the business context, the nature and complexity
of the system, the stability of requirements, the technology opportunities, the need for different system
capabilities at different times and the availability of budget and resources. In addition, major decision gates,
often called milestones, and reviews to focus on making the decisions, may be incorporated by an
organization on an incremental basis within a stage, as well as at the end of a stage, to further manage risks.

Just as all the system elements of a system contribute to the system as a whole, so each stage of the life cycle

nee
to @
the
me
int

3.2

As
syn
req
the

An
org
eng

Eaq
sys|

ds to be considered during any other stage of the life cycle. As a consequence, the contributing-p
o-ordinate and co-operate with each other throughout the life cycle. This synergism of the life-cycle
functional contributors is necessary for successful project actions. Close communicatiomwith pj
mbers from the different functions and organizations responsible for other life cycle stages\eads to
ne life cycle.

3 Stages in a system-of-interest and its enabling systems

with any system, each enabling system also has its own life cycle. ‘Each life cycle is

chronized to that of the system-of-interest. For example, if an enabling system does not alrea
uirement is defined during the Concept Stage of the system-of-interest (or later if lead times per
enabling system is utilized as shown in Figure 8 to provide its partjcular service to the system-o

enabling system can pre-exist the system-of-interest, i.e,*be" an existing part of the infrastrug
anization responsible for the system-of-interest or be’in-a service supplier's organization. R
bling systems can introduce additional constraints on'the system-of-interest.

h enabling system can itself be considered as:ra system-of-interest, having in turn its ow
tems. Therefore, the concepts in this Technical‘Report can also be applied to enabling systems.

arties need
stages and
roject team
consistency

linked and
ly exist, its
mit), before
-interest.

ture of the
Pre-existing

n enabling
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Figure 8 — System interaction with typical enabling systems

3.3 Progess concepts
3.3.1 Lifg cycle processes

The life cygle processes defined in this Technical Report can be used by any organization when acquiring pnd

using, as Well as when ereating and supplying, a system. They can be applied at any level in a system's strucjure
and at any ptage in the life cycle.

The life cygle processes are based on principles of ownership (a process is associated with a responsibllity,
discussed further’in Clause 3.3.2) and modularity. That is, the processes are:

a) Strongly cohesive, meaning that all the parts of a process are strongly related;

b) Loosely coupled, meaning that the number of interfaces among the processes is kept to a
minimum.

The processes described in this Technical Report are not intended to preclude or discourage the use of
additional processes that organizations find useful.
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3.3.1.1  General

Within a life cycle stage, processes are performed as required to achieve stated objectives. The progression
of a system through its life is the result of actions managed and performed by people in one or more
organizations using the processes selected for a life cycle stage.

ISO/IEC 15288 is used to provide a specific example of four groups of system life cycle processes —
agreement, organizational project-enabling, project and technical. Each process has a specific purpose, a set
of expected outcomes and a set of activities. Each group of processes is described in Clause 5.3.2 of
ISO/IEC 15288:2008 and summarized in the following clauses of this Technical Report:

Gu
1S@
7 a

Org
the
whi

dance for the application of ISO/IEC 15288 life cycle processes is provided in Clauses 6;
/IEC TR 19760:2003. Similarly, guidance for ISO/IEC 12207 life cycle processes is provided.in
nd 8 of ISO/IEC TR 15271:1998.

anizations, when considering a new project, should select a life cycle model, such as¢shown in Fi
necessary life cycle processes to satisfy applicable life cycle stage entry or exit'criteria. Deci
ch processes to select should be based on cost-benefit or risk reduction. Theyexample process

V¥ and 8 of
Clauses 6,

gure 6, and
sions as to
groups are

dedcribed below.

3.3|1.2 Agreement processes
The agreement processes are applicable for establishing the rélationship and requirements hetween an
acquirer and supplier. The agreement processes provide the basis for initiation of other project processes to
engble arriving at an agreement to engineer, utilize, support ortetire a system and to acquire or supply related

serjices.
The agreement processes can be used for several purposes, such as listed below, to:

a) Form and ensure completion of an agreement between an acquirer and a supplier fof work on a

system at any level of the system strtcture;
b)

Establish and carry out agreements to acquire a system or related enabling system seryices;

c) Obtain work efforts by eénsultants, subcontractors, organizations, projects or individuals or teams

within a project.
d)

Provide the basis/for closing an agreement after the system has been delivered of work has

completed and payment made.

3.3|1.3  Organizational project-enabling processes
Org
est
org

pro

anizational¢project-enabling processes are for that part of the general management that is responsible for
pblishinghand implementing projects related to the products and services of an organization| Thus, the
pnization through these distinct processes provides the services that both constrain and gnable the
ects, directly or indirectly, to meet their requirements.

The organizational project-enabling processes included in International Standards such as ISO/IEC 12207
and ISO/IEC 15288 are not necessarily the only processes used by an organization for governance of its
business. For example organizations also have processes for managing accounts receivable, accounts
payable, payroll processing and marketing. These business-related processes are not directly within the
scope of the mentioned standards and thus are not discussed further in this Technical Report. The
Organizational project-enabling processes of ISO/IEC 15288 and ISO/IEC 12207 are constrained in their
scope to the aspects of those processes that are required to bound and guide the project, even though there
are implicit relationships that the organization must address elsewhere, for example, in the Human Resources
Management Process.

For multiple projects involved in or interfacing with an organization, or for a teaming arrangement among
external organizations, other organizational project-enabling processes can be appropriately tailored.
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To perform these processes, it is not intended that a new organizational unit or discipline within an
organization be created. Identified and defined roles, responsibilities and authorities may be assigned to
individuals or established organizational units. When necessary, however, a new organizational unit can be

formed.

The organizational project-enabling processes have specific objectives to fulfil such as listed below.

Provide the proper environment so that projects within the organization can accomplish their

purpose and objectives.

Ensure that there is an orderly approach to starting, stopping and redirecting projects

3.3.1.4

The projed
agreement

and syster
n

configurati
processes

The projeg
When that
These pro
activities rg

When sevq

Ensure that organizational policies and procedures are defined that set forth the relevantife-c
processes of the International Standards cited above and that are applicable to projects jwithin
organization and its constituent parts.

Ensure that appropriate models, methods and tools are selected and provided to” projects so
they can complete process activities efficiently and effectively.

Ensure that projects have adequate resources for the project to meet budget, schedule
performance requirements within acceptable risks and that human resources are appropria
trained for completing their responsibilities.

Ensure that project work products for delivery to customers arfe-of a suitable quality.

Project processes

t processes are used to manage technical process activities and to assure satisfaction off
Project processes are performed to establish, and* update plans, to assess progress against pl
requirements, to control work efforts, to ‘make required decisions, to manage risks

s and to capture, store, and disseminate~information. Outcomes from performing the pro
help in the accomplishment of the technical’processes.

t processes apply to technology exploration projects that are most often part of larger proje|
is the case, the appropriate project processes are performed at each level of the system struct
esses also apply when perfotming organizational project-enabling processes or carrying out
lated to a life cycle stage,.including utilization, support and retirement.

ral projects co-exist within one organization, project processes should be defined to allow for
nt of the resourcesand performance of the multiple projects.

[echnical processes

cal processes are applicable across all life cycle stages. For example, the following techn
From1SO/IEC 15288 should be performed to engineer a system (a corresponding set for softwar
12207):

cle
the

hat

and
tely

an
ans
and
ect

cts.
ire.
the

the

ical
e is

manageme
3.31.5
The techni
processes
in ISO/IEC
a)
b)
c)
d)
e)
f)
18

Stakeholder Requirements Definition Process;
Requirements Analysis Process;

Architectural Design Process;

Implementation Process;

Integration Process;

Verification Process;
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g) Transition Process;

h) Validation Process.
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These processes should be performed to satisfy the entry or exit criteria of a system life cycle stage or set of
stages. For example, they may be used during early system life cycle stages to create a feasible system
concept, determine technology needs and establish future developmental costs, schedules and risks. During
mid-system life cycle stages the technical processes may be used to define and realize a new system. During
later system life cycle stages they may be used on legacy systems to make technology refreshments or
technology insertions, as well as to correct variations from expected performance during production, utilization,

su

port or retirement

The other three technical processes (Operations Process, Maintenance Process and Disposal\Pr

be

tec
car
per|
fron

Thegre may be additional technical processes used for a specific technical‘'domain within a syste

sof]
tha

3.3

An
cor
sod

Parties may have the same parent organization, although it is equally possible that they have diffg

org
SOd

Tyq
ind
Ted
res
pro|
the

Eaq
pro
org
tha
res
Sta
inv

used during any system life cycle to accomplish the objectives of a life cycle stagé)and §
nnical processes used for engineering a system. The Operations Process and the Maintenan
be performed, as applicable, to support a particular version of a system. The Disposal Proc

h system use.

ware, hardware, humans, or facilities, which are discussed in the appropriate International S
technical domain (e.g. ISO/IEC 12207 for software).

2 Process responsibility

organization is a body of entities organized for some specific purpose, and may be as di
pboration, agency, society, union or club. An organization may be part of a parent organiza
iety being parent to clubs that are a part of it). When/an organization enters into an agreement,

pnizations (e.g. two clubs from the same society making an agreement, or two clubs from ty
ieties making an agreement).

ically, organizations distinguish differentareas of managerial responsibility and action through agrg
cated in Figure 9. Together, these-areas contribute to the organization's overall capability to
hnical Report employs a process model based on three primary organizational areas (of
bonsibility: organization, projecttand technical. Within each organization, a co-ordinated set of or
ect-enabling, project and technical processes contribute to the effective creation and use of sy
efore to achieving the organization's goals.

h process is considered to be the responsibility of a party. An organization may perform o
cesses. A process-may be performed by one organization or more than one organization, with
anizations being.identified as the responsible party. A party executing a process has the respg

entire process even though the execution of individual tasks may be by different p

nhdards-such as ISO/IEC 15288 or ISO/IEC 12207 on a project, in which many parties may be
blved.

ocess) can
upport the
ce Process
bss can be

formed to deactivate legacy systems, to dispose of legacy systems and to safély dispose of by-products

M, such as
tandard for

verse as a
ion (e.g, a
t is a party.
rent parent
vo different

ements, as
trade. This

levels) of
janizational
stems, and

e or more
one of the
nsibility for
arties. The

pbonsibility \aspect of the life cycle architecture facilitates adaptation and application of Ipternational

egitimately

© ISO/IEC 2010 — All rights reserved

19


https://iecnorm.com/api/?name=545dd62634f772c5c72b41bc3e00db6b

ISO/IEC TR 24748-1:2010(E)
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Figure 9 — Agreements on responsibilities for organizational project-enabling,
project and technical processes among cooperating organizations

Different ofjganizations (or parts thereof) as_parties, and different areas of responsibility within an organizatjon,
mutually egtablish their working relationships and acknowledge their respective responsibilities by making
agreementg. These agreements unify.ahd co-ordinate the contributions made by different parties in order that
they can meet a common business purpose.

Each systgm life cycle process in Figure 10 can be invoked, as required, at any point throughout the life cycle
and there is no definifive’ order or time sequence in their use. The detailed purpose and timing of use of these
and
hus
ent
) J J a the
processes are descrlbed not to the clauses in thls Technlcal Report Note also that there is a corresponding
figure (not shown) for software life cycle processes in ISO/IEC 12207, as there would be in analogous standards
for other domains.

Concurrent use of processes can exist within a project, e.g. when design actions and preparatory actions for
building a system are performed at the same time, and between projects, e.g. when system elements are
designed at the same time under different project responsibility.

The iterative use of processes, i.e. the repeated application of a process or set of processes at the same
hierarchical level of structural detail, is important for the progressive refinement of process outputs, e.g. the
interaction between successive verification actions and integration actions can incrementally build confidence
in the conformance of the product.
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System Life Cycle Processes

Agreement Project Technical
Processes Processes Processes
Stakeholder

Acquisition Process
(Clause 6.1.1)

Project Planning Process
(Clause 6.3.1)

Requirements Definition
Process (Clause 6.4.1)

Supply Process
(Clause 6.1.2)

Project Assessment and
Control Process
(Clause 6.3.2)

Requirements Analysis
Process
(Clause 6.4.2)

Decision Management
Process
(Clause 6.3.3)

Architectural Design
Process
(Clause 6.4.3)

Organlzatlonal Risk Management Implementation Process
Proj ect-Enab]ing Process (Clause 6.3.4) (Clause 6.4.4)
Processes

Life Cycle Model
Management Process
(Clause 6.2.1)

Configuration
Management Process
(Clause 6.3.5)

Integration Process
(Clause 6.4.5)

Infrastructure
Management Process
(Clause 6.2.2)

Information Management
Process
(Clause 6.3.6)

Verification Process
(Clause 6.4.6)

Project Portfolio
Management Process
(Clause 6.2.3)

Measurement Process
(Clause 6.3.7)

Transition Process
(Clause 6.4.7)

Human Resource
Management Process
(Clause 6.2.4)

Quality Management
Process
(Clause 6.2.5)

Validation Process
(Clause 6.4.8)

Operation Process
(Clause 6.4.9)

Maintenance Process
(Clause 6.4.10)

Disposal Process
(Clause 6.4.11)

Figure 10 — The system life cycle processes

¢ recursive.use of processes, i.e. the repeated application of the same process or set of procesges applied
to successive’levels of detail in a system's hierarchical structure, is a key aspect of the applicgtion of this
Teghnical,Report. The outputs of processes at any level, whether information, artefacts or services} are inputs
information,

W Wery; bvels of the
system can be resolved and consistency achieved, e.g. system element descriptions that conform to an
architecture.

v

The changing nature and complexity of the influences on the system (e.g. operational environment changes,
new opportunities for system element implementation, modified structure and responsibilities in organizations)
requires continual review of the selection and timing of process use. Process use in the life cycle is thus
dynamic, responding to the many external influences on the system.

The life cycle stages assist the planning, execution and management of life cycle processes in the face of this
complexity in life cycles by providing comprehensible and recognizable high-level purpose and structure.
Precedence, particularly in similar market and product sectors, can assist the selection of stages and the
application of life cycle processes to build an appropriate and effective life cycle model for any system.
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3.5 Processes under key views

This Technical Report contains processes that are applicable throughout a life cycle. However, these
processes may be used in different ways by different organizations and parties with different views and
objectives. This clause presents processes and their relationships under key views. See Clause 3.3.1 for
synopses of the processes.

Figure 11 depicts examples of the life cycle processes and their relationships under different views of the
usage of the Technical Report. The basic views shown are: contract, management, operating, engineering,
and project.
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Agreement processes
employ| |[Acquisition Supply CPNTRACT VIEW Acquirer;
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process Contract process Supplier
employ employ

A |
x Project processes |

employ o MANAGEMENT VIEW
< > Decision management S »( Manageér

process
f { \

/employ employ \employ
\

I Technicallprocesses

employ ! OPERATING VIEW / Operato

> " Operation process “ 8q=--—--=* User

! / ‘

/employ /employ employ

N

‘ ! Technical processes ]
employ ENGINEERING VIEW / Developer
< > Maintenance process *&|= = = = = >\ Maintairler

Project processes

* Project planning * Risk management bROJECT VIEW
=] = — == -y

Project
process|
user

* Project assessment * Configuration management

2/

& control ¢ Information management
*.Decision management « Measurement

Organizational project-enabling processes

¢ Life cycle model management * Infrastructure

* Project portfolio * Human resources * Quality

Figure 11 — Life cycle processes roles and relationships

Under the contract view, acquirer and supplier parties negotiate and enter into a contract or other agreement
and employ the Acquisition Process and Supply Process respectively. Under the management view, the
acquirer, supplier, developer, operator, maintainer, or other party manages its respective process. Under the
operating view, the operator provides operation service for the users. Under the engineering view, the
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developer or maintainer conducts its respective engineering tasks to produce or modify products or services.
Under the project view, parties (such as configuration management or information management) provide
supporting services to others in fulfilling specific, unique tasks. Also shown (see the bottom box) are some of
the organizational project-enabling processes provided by the organization to support multiple projects; these
are employed by an organization at a higher, e.g. corporate, level to establish and implement an underlying
structure made up of associated life cycle processes and personnel and their continuous improvement.

The processes and parties (or stakeholders) are only related functionally. They do not dictate a structure for a

party.

An organi

tion or a party gets its name from the process it performs: for example. it is called an acqu

irer

when it per

An organiz
organizatio
given partyf
processes.

In the Tec
dynamic, r
the parties
ISO/IEC 12
party perfg
acquirer) ¢
supplier) ¢
contributes
products, g
system. TH
services in
Maintenan
services fo
contributes|

Where pro
from the st
appropriatg
duality of
validation
ensure tha

4 Life ¢

4.1 Intrg

Life cycle s

forms the Acquisition Process.

ation may perform one process or more than one process; a process may be performed by
n or more than one organization. Under one contract or application of this Technical*Reporn
should not perform both the Acquisition Process and the Supply Process, but it camperform o

hnical Report itself, the relationships between the processes are only static."The more imporf
pal-life relationships between the processes, between the parties, and between the processes
are established when the appropriate International Standard (e.g. ISO/IEC 15288 for system
207 for software) is applied on projects in a manner specific to thatproject. Each process (and
rming it) contributes to the project in its own unique way. Fhe"Acquisition Process (and
bntributes by defining the product or service (or both) to be obtained. The Supply Process (and
ontributes by providing the product or service. The Integration Process (and the integrg
by “looking” to the system for correct derivation and définition of software, hardware and o
s well as services, by supporting proper integration efproducts and services back into an ovg
e Operation Process (and the operator) contributésvby operating the products or providing
the system's environment for the benefit of «the' users, the business, and the mission.
te Process (and the maintainer) contributesiby maintaining and sustaining the products
r operational fithess and by providing suppornt and advice to the user community. Each proc
by providing unique, specialized functions.to other processes as needed.

Cesses are applied to system elements’ of a specific nature (e.g. software), the relevant proces
hndard that applies to that kind of-element will be invoked (in this case, ISO/IEC 12207) as wel
system processes. This holds\ifue for elements of all types. Thus, there is a complemen
process interplay as the particulars of a system are instantiated. As a specific example,
process for software will(be invoked as part of the overall process of validating the system
the software is validated as part of the system.

tycle stages

pduction

tages are the specific framework within which system life cycle processes are applied to life ¢

bne
t, a
her

ant
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the
tor)
her
rall
the
he
and
eSS

5es

as
ary
the
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cle

models. T

e value of Q’rngne is that nnfry into_and exit from each Q’rngn rnprntnnfe a decision pninf Theref

bre,

progress is explicitly gated and the criteria for each step of progress-moving to the next stage—is also explicit.
These criteria determine when a stage can be exited and when the next appropriate stage can be commenced.
For stages that follow each other in linear fashion, the exit and entrance criteria are the same. However, more
complex stage relationships may necessitate separate exit and entrance criteria.

Each life cycle process of ISO/IEC 12207 and ISO/IEC 15288 can be invoked at any point throughout the life
cycle, as was noted in Clauses 3.3 and 3.4. The order and sequence in which processes are invoked, and
when they are invoked, is driven by the project requirements and context: there is no unique definitive order or
time sequence for their use within a stage or across several stages.

So, system, software, service (or other) life cycle processes can be invoked concurrently, iteratively,
recursively and time dependently in whatever stages of an individual system, software, service, or other, life
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cycle model are applicable to a given project. The scale and rigour of process application in the listed stages
and the duration of these stages will be determined by the varying technical and business needs of the

projects defining and using the life cycle model.

The processes invoked are generally performed by systems other than the system-of-interest, e.g. by enabling

systems.

This Technical Report describes the following six stages as examples:

a) Concept Stage;

In 1
foll

4.2

4.2

The Concept Stage begins with initial recognitionofra need or a requirement for a new system-of

for
per|
fea

On
fea
and
for
car
sol
pre
ang

b) Development Stage;

c) Production Stage;
d) Utilization Stage;
e)

f)

he following clauses of this Technical Report, for each example:stage an overview descriptig
bwed by descriptions of the example stages purpose and outcomes.

Support Stage;

Retirement Stage.

Concept stage

1 Overview

the modification to an existing system-of-interest. This is an initial exploration, fact finding, an

n is given,

-interest or
d planning

od, when economic, technical, strategic, and market bases are assessed through acquirer/market survey,

5ibility analysis and trade-off studies. Acquirer/user feedback to the concept is obtained.

P or more alternative concepts to meet the identified need or requirement are developed throug
5ibility evaluations, estimations, (such as cost, schedule, market intelligence and logistics), trade
experimental or prototype.development and demonstration. The need for one or more enabili
development, production; utilization, support and retirement of the system-of-interest is ide

h analysis,
-off studies,
g systems
ntified and

didate solutions are included in the evaluation of alternatives in order to arrive at a balanced, life cycle

ition. Typical outputs\:are stakeholder requirements, concepts of operation, assessment of
iminary system réquirements, outline design solutions in the form of drawings, models, proto|
concept plans for’enabling systems, including whole life cost and human resource requirement

feasibility,
types, etc.,
5 estimates
tation of a

and preliminarysproject schedules. Decisions are made whether to continue with the implemer
sollition in the:Development Stage or to cancel further work.

It ig presumed that the organization has available enabling systems for the concept stage that co
methods, techniques, tools and competent human resources to undertake market/economic a
foréeasting—feasibility—analysis—trade-off-analysis;—technical-analysis—wheolelife—eostestimation
simulation, and prototyping.

4.2.2 Purpose

hsist of the
alysis and
modelling,

The Concept Stage is executed to assess new business opportunities and to develop preliminary system

req

uirements and a feasible design solution.
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4.2.3 Outcomes

The outcomes of the Concept Stage are listed below:

a) The identification of new concepts that offer such things as new capabilities, enhanced overall

performance, or reduced stakeholders' total ownership costs over the system life cycle.

b) An assessment of feasible system-of-interest concepts and solutions, including enabling systems

throughout the life cycle, for closure against both technical and business stakeholder objectives.

c)

)

4.3 Dev

4.31

The Develc
the design
Utilization
operator i
applicable,
ensures th
systems' n
involvemer
operate, us
reviews. O
for enablin

Ovérview

The preparation and baselining of stakeholder requirements and preliminary system requirements

(technical specifications for the selected system-of-interest and usability specifications for
envisaged human-machine interaction).

Refinement of the outcomes and cost estimates for stages of the system life cycle model.

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

Identification and initial specification of the services needed from enabling‘systems throughout
life of the system.

Concepts for execution of all succeeding stages.
Plans and exit criteria for the Development Stage.
Development and satisfaction of stage exit criteria.

Approval to proceed to the Development Stage.

blopment stage

pment Stage begins with sufficiently detailed technical refinement of the system requirements
solution and transforms these into one or more feasible products that enable a service during
Stage. The system-of-interest may be a prototype in this stage. The hardware, software
terfaces are specified, * analyzed, designed, fabricated, integrated, tested and evaluated,

the

life

the

and
the
and

as

and the requirements for production, training, and support facilities are defined. This stage also

at the aspects of other stages (production, utilization, support, and retirement) and their enab
equirements_‘and capabilities are considered and incorporated into the design through

t of all interested parties. Feedback is obtained from stakeholders and those who will prody
e, support) ‘and retire the system-of-interest through such means as a series of technical or o
Utputs<are a system-of-interest or a prototype of the final system-of-interest, refined requiremg
j systems or the enabling systems themselves and all documentation and cost estimates of fu

stages.

ing
the
ce,
her
nts
ure

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 facilities, processes, procedures, 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.

4.3.2 Purpose

The Development Stage is executed to develop a system-of-interest that meets stakeholder requirements and
can be produced, tested, evaluated, operated, supported and retired.
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4.3.3 Outcomes
The outcomes of the Development Stage are listed below:

a) Baselined technical information, including evaluated and refined system requirements and:
o Hardware diagrams, drawings and models;
o Software design documentation;

o Interface specifications;

o Production plans;

o Operating instructions;

o Training manuals for operators;
o Maintenance procedures;

o Retirement considerations.
b) Project budget and schedule baselines and life cycle ownershipjcost estimates.

c) A system-of-interest structure comprised of, for example) hardware elements, softwarg elements,
human elements and the interfaces (internal and extefnal) of all such elements.

d) Verification and validation documentation.

e) Evidence supporting a decision, with all risks ‘and benefits considered, that the systenj-of-interest
meets all specified requirements andxis producible, operable, supportable and fapable of
retirement and is cost effective for stakeholders.

f) Refined and baselined requirements for the enabling systems.

g) A prototype or final system-of:interest.

h) Refined outcomes and. cost estimates for the Production, Utilization, Support and |Retirement
Stages.

i) Definition of the enabling system services required in subsequent life cycle stages.
j) Plans and,exit criteria for the Production Stage.
k) Identification of current risks and determination of their treatment.

< Satisfaction of stage exit criteria.

m) Approval to proceed to the Production Stage.

4.4 Production stage

4.41 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 system 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 view.
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It is presumed that the organization has available the budget and enabling systems that consist of production
equipment, facilities, tools, processes, procedures and competent human resources. These items are
developed or acquired in order to be available when needed to enable production.

4.4.2 Purpose

The Production Stage is executed to produce or manufacture the system-of-interest, test it and produce
related supporting and enabling systems as needed.

4.4.3 Outcomes

The outcomes of the Production Stage are listed below:
a) |Qualification of the production capability.

b) |Acquisition of resources, material, services and system elements to support the target production
quantity goals.

c) |The system produced according to approved and qualified production inforfnation.
d) [Packaged product transfer to distribution channels or acquirer.

e) |Plans and exit criteria for the Utilization Stage and the Support Stage.

f) |Updated concepts for execution of all succeeding stages.

g) |Current risks and mitigating actions identified.

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

i) [Satisfaction of stage exit criteria.

j) |Approval to proceed to the Utilization.Stage.

k) |Approval to proceed to the Suppert Stage.

4.5 Utiligation stage

4.5.1 Oveérview

The Utilization Stage begins after installation and transition to use of the system. The Utilization Stagg is
executed to operate\the product at the intended operational sites to deliver the required services ith
continuing |operatiopal and cost effectiveness. This stage ends when the system-of-interest is taken out of
service.

Planning for this'stage begins in the preceding stages. This stage includes those processes related to use of
the system 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 operator

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.
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It is presumed that the organization has available the utilization stage enabling system which consists of
facilities, equipment, processes, procedures, trained personnel and instruction manuals. These items are
developed or acquired in order to be available when needed to support utilization.

4.5.2 Purpose

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

4.5.3 Outcomes

Thel outcomes of the Utilization Stage are listed below:

a) Experienced personnel with the competence to be operators in the system-ofzinterest and provide
operational services.

b) An installed system-of-interest that is capable of being operated and‘of providing gustainable
operational services.

c) Performance and cost monitoring and assessment to confirm gonformance to service objectives.

d) ldentification of problems or deficiencies, informing _appropriate parties (user, degvelopment,
production, or support) of the need for corrective action.

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

h) Approval to proceed to the Retiremient Stage.

4. Support stage

4.6|]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].

Thip stage inCludes those processes related to providing services that support utilizatipn of the
system-of-interest. This stage also includes processes to use and monitor the support system itself and its
seryices, including the identification, classification, and reporting of anomalies, deficiencies, and faijures of the
sugport(system and services. Actions to be taken as a result of identified problems with the support system
include malntenance and minor modlflcat|on of the support system and services, maJor mod|f|ction of the
ent of the

support system and services (reference Retlrement 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 supporting organization has available the enabling systems, which consist of facilities,
equipment, tools, processes, procedures, trained support personnel, and maintenance manuals. The items
making up the support enabling system are developed and acquired in order to be ready when needed to
support the system-of-interest.
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4.6.2 Purpose

The Support Stage is executed to provide logistics, maintenance, and support services that enable continuing

system-of-i

nterest operation and a sustainable service.

4.6.3 Outcomes

The outcomes of the Support Stage are listed below:

a)

Trained personnel who will maintain the system and provide the support services.

b)

Organizational interfaces with the operating and production organizations that ensure problem
resolution and corrective actions.
Maintained product and services and the provision of all related support seryvices, including

logistics, to the operational sites.

Product and service maintenance and corrected design deficiencies.

All required logistics support, including a spare parts inventory sufficient to satisfy operatig

availability goals.

nal

bort
n a

the
ing
the
and
the
the

pls,

f) [Current risks and mitigating actions identified.

g) [Agreement to terminate support services.

h) |Satisfaction of stage exit criteria.
4.7 Retirement stage
4.71 Overview
The Retirement Stage provides for the removal of a system-of-interest and related operational and sup
services. Rlanning for the Retirement Stage begins in the preceding stages. This stage begins whe
system-of-interest is taken out of service:
This stagq includes those processes related to operating the system that enables retirement of
system-of-interest (the retirement enabling system) and also includes monitoring performance of that enab
system anfl the identification, )classification, and reporting of anomalies, deficiencies, and failures of
retirement enabling system._Actions to be taken as a result of identified problems include maintenance
minor modjfication of the retirement enabling system (reference Support Stage), major modification of
retirement enabling system (reference Development and Production stages), and end-of-life retirement of
retirement gnabling'system itself (reference Retirement Stage).
It is presumed that the organlzatlon has access to an enabling system WhICh COI’ISIS’[S of faC|I|t|es to
processes,Lptocedures,—equipment,trained personnel and,—as appropriate,—access-to recycling, disposa

containment facilities. The |tems maklng up the retlrement enabllng system are developed and acqwred in

order to be

ready when needed to perform retirement functions.

or

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.

4.7.2 Purpose

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.
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4.7.3 Outcomes

The outcomes of the Retirement Stage are listed below:

a) Experienced personnel who can provide retirement services.

b) Required system-of-interest decommissioning, including disposal, refurbishing, or recycling, in

accordance with applicable health, safety, security, privacy and environmental
regulations.

laws and

f-interest if

5

Thi
1ISQ
cor

5.1
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c) Plans and procedures for fransferring the provision of services to the new system-q
applicable.

d) Removal of waste.

e) Environment returned to original or agreed state.
f) Archived elements.

g) Operational staff is redeployed.

h) Satisfaction of stage exit criteria.

Life cycle model illustrations using ISO/IEC 15288 and ISO/IEC 12207

5 clause illustrates generic life cycle models of a system or project and describes how ISO/IEC
/IEC 12207 can be applied within those system life‘cycle models. In addition, the two life cycle
npared.

System life cycle model using ISGHEC 15288

ypical system life cycle model begihs with the conception of an idea or a need, runs t
elopment, production, operation, and maintenance of the system, and ends with its retirement.
del is normally divided using one or more logical dividing bases, such as objective met, m
ement of time. Each division(includes major, distinct activities and tasks to be performed and n
authorization at a transition. Stages are often, but not necessarily always, sequential. For

eric system life cycle_ model could be divided as follows, with each division being adaptable to
tem life cycle modek:

a) Concept-Stage;
b) Development Stage;

c)) "Production Stage;

15288 and
models are

hrough the
A life cycle
lestone, or
nay require
bxample, a
A particular

5.1.

d) UtlZzation stage,
e) Support Stage;

f) Retirement Stage.

1 Example of ISO/IEC 15288 in a generic system life cycle model

Figure 12 of this Technical Report presents highlights of the use of ISO/IEC 15288 in a generic example
system life cycle model. Note that the model does not show the Organizational Project-enabling Processes,

whi

ch are utilized as appropriate throughout the life cycle stages.
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The Figure shows the stages as if they were sequential. However, additional arrows have been added to the
side of each stage to convey the idea that one can jump from a stage to one that does not immediately follow
it, or revert to a prior stage or stages that do not immediately precede it. Further, the text in the model
indicates that one applies, at any stage, the appropriate life cycle processes, in whatever sequence is
appropriate to the project, and repeatedly or recursively if appropriate. While this may seem to be a total lack
of structure, indeed it is not. Rather the structure has well defined parts that can be juxtaposed as needed to
get the job done, flexibly but still in a disciplined manner, just as a real structure would be created.

Start ¢
Production

' Use processes to produce
and improve system-of-
Concept interest and evolve
A infrastructure
, v
Use processes to define ¢
& explore alternative e
solutions to meet a need Utilization
. v
Use processes to operate, monitor
and evolve system-of-interest, its
Y services and infrastructure
Development ¢
Support
N4 Ar N4
Use processes to transform Use processes to maintain, supply
concepts and system and support system-of-interest
Requirements onto a ¢
documented, costed,
producible'prototype Retirement A
system-of-interest Use processes to remove from use,
dispose of & archive system-of-interest

,,

Figure 12 — Using ISO/IEC 15288 to support a system life cycle model

In any stage or across the total life.cycle model, an organization may use ISO/IEC 15288 internally or rhay
retain a supplier to provide the products or services in whole or part.

51.1.1 Concept stage

During thig| stage, aftér-initial recognition of a need, one or more alternative solutions to meet the identified
need or cdncept are explored and developed through analysis, feasibility evaluations, estimations (such as
cost, schgdule,~-"market intelligence and logistics), trade-off studies, and experimental or prototype
developmentand demonstration. Acquirer/user feedback to the concept is obtained. A specific development
strategy is gelected, such as one of these described in Annex A

5.1.1.2 Development stage

This stage begins with sufficiently detailed technical refinement of the system requirements and the design
solution and transforms these into one or more feasible products that enable a service during the Utilization
Stage. Planning for this stage begins in the preceding stage to ensure the organization has available, or can
establish, an infrastructure to enable development. Outputs are a system-of-interest or a prototype of the final
system-of-interest, refined requirements for enabling systems or the enabling systems themselves and all
documentation and cost estimates of future stages.
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5.1.1.3 Production stage

During this stage, with approvals, the system-of-interest may be individually produced, assembled, integrated,
and tested, as appropriate, or may be mass-produced. The system-of-interest is installed and transitioned into
use.

The product may undergo enhancements or redesigns, with our without user/operator/maintainer feedback.
The enabling systems may need to be reconfigured, the production infrastructure may need to be modified
and production staff re-trained in order to continue evolving a cost effective service from the stakeholder view.

5.1-4—Utilizatien-stage
The Utilization Stage is executed to operate the product at the intended operational sit€s, to
required services with continuing operational and cost effectiveness. This stage includes those
relgted to use of the product to provide services, as well as monitoring performance and identifying
and reporting of anomalies, deficiencies, and failures. During this stage the product or.services, as
opgrational infrastructure, can evolve giving rise to different configurations. This stage ends
system-of-interest is taken out of service.

5.1{1.5 Support stage

The Support Stage provides maintenance, logistics and other support“for the system-of-interest'
and use. This stage includes those processes related to operating.the support system and provid
seryices to users of the system-of-interest. This stage also includes monitoring performance of
Sys
Du
diffi

ing this stage the product or services, as well as the ©perational infrastructure, can evolve gi
brent configurations. This stage ends when the system-of-interest is taken out of service.

5.111.6  Retirement stage

Th
seryices from normal use. This stage includes those processes related to operating the retirement
alsp includes monitoring performance .of the retirement system and the identification, classifi

deliver the
processes
classifying
well as the
when the

5 operation
ng support
he support

tem and services and the identification, classification, and reporting of anomalies, deficiencies, and failures.

ving rise to

Retirement Stage provides for the removal of a system-of-interest and related operational gnd support

bystem and
tation, and

repprting of anomalies, deficiencies, and failures of the retirement system. This stage begips when a

system-of-interest is taken out of, service and ends when all elements have been properly dispo
required archives established.

5.2 Software life cycle.model using ISO/IEC 12207

A typical software life eycle model consists of several stages. It begins with an idea or a concept for
product or serviee,tontinues through systems engineering and software engineering, and a

sed of and

a software
jvances to

opgration, maintenance and support, and ends in retirement. ISO/IEC 12207 organizes these and related
stages into the primary, supporting, and organizational processes that make up the software life cygle model.

5.2{1 / Example of ISO/IEC 12207 in a generic software life cycle model

Figure 13 of this Technical Report presents highlights of the use of ISO/IEC 12207 in a generic example
software life cycle model. Its basic purpose is stated briefly, followed by the mode of use of ISO/IEC 12207.
Note that the model does not show the Organizational Project-enabling Processes, which are utilized as
appropriate throughout the life cycle stages.

In any stage or across the total life cycle model, an organization may use ISO/IEC 12207 internally or may
retain a supplier to provide the products or services in whole or part.
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velop prototypes and

Y
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During this
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may be deferred to either of the following two stages, depending on the degree of exploration, prototyping
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5.2.1.2

This stage
through co|
meet an i
evaluations

.

Figure 13 — Using ISO/IEC 12207 to support a software life cycle model

P

Needs determination stage

bf need is developed, along with a review ofisuch items as the cost, criticality, and feasibility of
stem.

ition process may be used to help,'decide whether the need is technologically or operation
fore proceeding with further studies, development, and commitment. Further, selected Techn
may be used to develop software, or the methods or models employed in making the decisiq
specific development strategy is selected, such as one of these described in Annex A, though

fo be done.

Concept exploration and definition stage

is the initial~planning period when technical, strategic, and economic market bases are asses
mprehensive studies, experimental development, and concept evaluation. Solutions propose
jentified need may be refined, or alternative solutions may be developed through feasil
, Estimates (such as cost, schedule, marketing, intelligence and logistics), trade-off studies,

stage, an idea or a need for a new or improved system is identified and determined. A top-lgvel

the

ally
ical
ns.
this
and

sed
] to
ility
and

analyses.

utputs of this stage are generally preliminary system requirements, and possibly software

for

prototypes,

that feed into the next stage or stages.

The Acquisition, Supply, and selected Technical processes may be used to:

a)
b)

c)

Help determine preliminary system requirements;
Develop prototypes;

Analyse and incorporate user's feedback to the proposed solutions.

The Technical processes may be used to develop software of the analytical/simulation models needed in
studies and decision making and definition of solutions.

34

© ISO/IEC 2010 — All rights reserved


https://iecnorm.com/api/?name=545dd62634f772c5c72b41bc3e00db6b

ISO/IEC TR 24748-1:2010(E)

5.21.3 Demonstration and evaluation stage

During this stage, system characteristics, concepts, and solutions, including computer resources, are further
defined through systems engineering, development of preliminary equipment and prototype software, and
testing and evaluation. The system characteristics and preferred concepts and solutions are evaluated to
demonstrate that the system, including its computer hardware and software resources, is suitable for
engineering development. System requirements are baselined and are allocated initially to system elements,
such as hardware, software, facilities, personnel, processes, procedures and naturally occurring entities.

These outputs feed into the next stage or stages.

Th

Acquisition, Supply. and selected Technical Processes may be used for analysing and defi

ing system

req
sof
proj

5.2

Thi
trai
whi
and
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the
pen
Pra
des

If th
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uirements, top-level system design solutions, and preliminary requirements for system elemenis

ware. Other Technical Processes may be used as a basis for analysis, demonstration, validati
fotyping of requirements and design solutions.

1.4 Engineering/development stage

5 stage is the period when the system hardware, computers, software, facilities, personnel sy
hing, and support items are designed, fabricated, integrated, tested, and evaluated. The output
ch closely approximates the production item, the documentation necessary for the next stage
the test results that qualify the system to be produced.

/IEC 12207 is designed to be fully applicable during this stage.(The sub-processes, activities, 3
Acquisition, Supply, and Technical Processes should be seleeted, tailored appropriately, and

, including
on, testing,

b-systems,
S a system
or stages,

nd tasks of
applied to

form software development or upgrades. This stage may include one or more iterations of th¢ Technical

cesses executed in coordination with other system elements. Outputs are baselined software re
ign, and code.

e software to be developed is to be a part of the system, then all the activities of the Technical
uld be required. In addition, it needs to be clarified whether the developer would perform or

quirements,

Processes
support the

tem-related activities. If the software to be~developed is to be stand-alone and not a part of the system,

n the system-related activities should not,be required, but should be considered.

1.5 Production/manufacturing-stage

ing this stage, the engineered-and developed system undergoes production for the acquirer (wh
user and/or operator) or manufacturing for the market (e.g. the acquirer vends directly or indired
b were not specifically pre-determined). The production period contains both an approval to p
actual production until the system is delivered and accepted. The objective is to efficiently p
ver the working and,'supported system to the acquirer. The manufacturing period is from the
hufacture and manufacturing until the system is redesigned or retired. The objective is tg
nufacture and deliver working and supported systems to the consumers.

software,) production/manufacturing is minimal when compared to hardware. It involves G
eloped-software and documentation onto appropriate media for various users/consumers. (Th

ich may be
tly to users
oduce and
oduce and
Bpproval to

efficiently

opying the
ere are no

I|C|t tasks for thls in ISO/IEC 12207) Local mdustry practices and government regulatlor

actlvmes such as Quahty Assurancemay be used Where approprlate

5.2.

1.6 Deployment/sales stage

s may be

asks. Other

During this stage, the system undergoes deployment for the acquirer or sales to consumers. The deployment
period commences with delivery of the first operational system to the acquirer for use, operation and
maintenance by users, operators and maintainers. The sales period is from the distribution of the first batch of
systems to the consumers until the system is withdrawn from the market.

The Acquisition, Supply, and Installation, Acceptance Support and Verification processes may be used for
installation and check-out of the developed or modified software.
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5.2.1.7 Operations stage

This stage covers operation, execution, or use of the system by the users and consumers and ends when the
system is removed from operations.

The Acquisition, Supply, and Operation processes may be used for the operation of the software and for
providing operational support to the associated users.

5.21.8 Maintenance and support stage

During thig it it d i1 the
organizatiopal need for adaptatlon or improvement. This stage includes prOV|S|on of Ioglst|cs technlcal and
repair supgort to users (or consumers).

The Acquigition, Supply, and Maintenance processes may be used for the maintenance of the software and
for providing support services to the organization, users, and consumers.

All interfaces with the Technical Processes need to be determined. Depending on the impact of the work, [the

activities ffom the Technical Processes which are needed may vary taking intelsaccount the applicable
situation.

5.21.9 Retirement stage

During thig period, the system is retired from normal services. It includes archiving the retiring system and
providing limited support to its users for a given period.

The Acquisgition process and the Disposal process may be used for retiring the software and for providing
support sefvices to the organization, users, and consumers for‘a specific period.

5.3 Adapting ISO/IEC 15288 and ISO/IEC 12207 life cycle models

The two life cycle models shown, systems in Figure 12 and software in Figure 13, are representative of how

the

life cycle st
purposes g
system prd
project mig

ages are partitioned for each of thosé areas. However, for any given situation, it may better suit
f the organization to have a different partitioning of its life cycle model. The result is that a spe
ject could unfold best using thelife cycle model shown in Figure 12 and conversely, a softw
ht fare best applying the model shown in Figure 13. Yet a third project might find that neither mg

Cific
are
del

fits its situg
tailored or

tion, so a different model should be devised. The key point is that the life cycle model should be

hdapted as is discussed in Clause 6, rather than a single example being blindly adhered to.

6 Life ¢ycle adaptation

6.1 Intrgduction

No two projects are the same. Each organ|zat|on is driven by the nature of |ts business, |ts social
responsibilk hat

the orgamzatlon and its projects can epr0|t To help exploit opportun|t|es the organlzatlon estabhshes
policies and procedures to guide the performance of projects. Variations in organizational policies and
procedures, acquisition methods and strategies, project size and complexity, system requirements and
development methods, among other things, influence how a system is acquired, developed, operated, or
maintained.

To help establish these policies and procedures, and to determine the resources needed by the organization,
International Standards can be used to provide specific standardized processes for use within one or more life
cycle models. However, in the interest of cost reduction and quality improvement, the processes from the
International Standards, as well as life cycle models, may be adapted for an individual project to reflect the
variations appropriate to the organization, project and system. The term failoring has grown into use for this
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adaptation step, so it will be used henceforth in this Technical Report. The two International Standards provide
five primary mechanisms for adaptation:

Process selection: Claims of conformance to either standard are made for a declared set of processes. Neither
an organization nor a particular project is required to use every process. They may select the processes relevant
to their needs and declare that subset as the basis of conformance.

Process substitution: Many of the processes of ISO/IEC 12207 are described as "specializations" of processes in
ISO/IEC 15288. Explicit permission is granted to use the system-level process as a basis for conformance rather
than the software-level process.

Use¢ of Outcomes: According to the conformance clause of both standards, “conformance is~achieved by
demonstrating that all of the requirements of the declared set of processes have been satisfied using the
outtomes as evidence.” The fact that outcomes are used as evidence of conformance provides'that alternative
sel¢ctions of activities and tasks may be performed if the outcomes of the declared set:of processes are
achlieved.

Usg¢ of Notes: Both standards use non-normative notes or other forms of guidapce‘for provisions that are not
reqpired for conformance. In specific situations, implementation of selected notes will be appropriate.

Prgcess tailoring: In both standards, failoring of processes is permitted. Tailoring is defined as the| deletion of
sel¢cted outcomes, activities, or tasks.

NOTE Tailoring is to be regarded as a last resort form of adaptation:”If tailoring is performed, one mgy only claim
tailgred conformance rather than full conformance. Furthermore, ¢he "deletion of outcomes, activities of tasks may
endanger downstream processes by depriving them of necessary prérequisites.

6.4 Adaptation sequence

Figlre 14 gives an illustrative sequence of steps‘that can be followed to adapt the standards to g particular
neqd. First, the adaptations reflecting the projéct environment are addressed, and then inputs ¢n possible
chgnges are solicited from potentially affected-parties. After that, the specific life cycle model and processes
are| selected. Finally, if necessary, the processes may be tailored, after which the tailoring degisions and
ratipnale are documented. More specifics and examples for systems and software, respectively, cgn be found
in Technical Reports ISO/IEC TR 19760 and ISO/IEC TR 15271.
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Figure 14 — Adaptation.sequence

ntify the project environment and characteristics

nal characteristics may be determined by considering such issues as organizational policies
. Identify the relevant policies and~procedures of the organizations involved, particularly of

acquirer and supplier, with which the projeet needs to comply. Examples include policies and procedu

related to:
use of a s
regulations|

security, safety, privacy, risk management, use of an independent verification and validation ag
ecific computer programming language and, hardware resourcing. Identify any pertinent laws
including those related to’environment, public safety and privacy that may impact the projed

and
the
res
ent,
and
t. It

may be ngcessary to monitor_Such external sources on an ongoing basis to ensure that the system is

compliant.

6.2.2 Sol

cit inputs

The requirgments_derived from the relevant business and contractual needs are a major driver in adapting

life cycle n
adaptation

nodel and processes from an International Standard. Affected parties should be involved in

the
the
and

décisions. These people can help ensure that the resulting adapted processes are feasible

useful. Wt
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be

adapted according to the contract between a supplier and the purchaser of a software product. A customer
may only require the design of software to be carried out and not full development of a software system. In
another instance, if the customer requirements are for safety critical software instead of consumer software, it
might be appropriate for the acquirer to require the execution of activities and tasks beyond those provided in
ISO/IEC 12207.
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3 Select the appropriate standards

1:2010(E)

ISO/IEC 15288 and ISO/IEC 12207 provide an interoperable suite of processes suitable for the life cycles of
both system and software products. Projects may vary in their relative emphasis upon system and software
aspects. This variation may inform the choice of standards appropriate to the project:

ISO/IEC 15288 may be sufficient. In this case, ISO/IEC 12207 need not be applied.

6.2

Defermine which life cycle model(s) are relevant and, applicable for the project, such as Waterfall,

bui
tha
Intq
pro
dod
dey

6.2

Ide
and
ead
pro
the

NO
pre
all g

software nynmlfnc), the use of the processes of ISQ/IEC 12207 may be sufficient_In

ISO/IEC 15288 need not be applied. Furthermore, some of the Technical
(ISO/IEC 12207:2008, Clause 6.4) may be unnecessary.

For projects that have both systems and software content, the use of both standards may
It should be noted that ISO/IEC 12207 contains many processes that. are special
corresponding processes in ISO/IEC 15288. In such cases, one may 'select the prq
ISO/IEC 15288 in preference to the process in ISO/IEC 12207. One criterion for selecting
of the process may depend on the acquisition strategy. For example, if the system-
contractor is performing all configuration management, the prime might require a
subcontractors to conform to the configuration management process of ISO/IEC 15288 rath
software configuration management process of ISO/IEC 12207 When system-level pro
substituted for software processes, it is appropriate to clarifyythe role of the software implg
supporting the execution of the system-level process.

4 Select life cycle model

ds, pre-planned product improvement, Spiral., All\such models prescribe certain processes ar

may be performed sequentially, repeated, and combined; in these models, the life cycle actiy
rnational Standard should be mapped to the’selected model(s). For evolutionary, build, and ¢
Huct improvement models, the outputs\of one project activity feed into the next. In these
umentation should be complete at the end of an activity or a task. (Annex A provides g
elopment strategies and build planning.)

5 Select stages and processes

ntify the relevant life cycle'model stages that need to be distinguished for the project, as well as

exit criteria and their.relationship (serial, parallel, wholly or partly combined). Define the oy
h of the stages and)the milestones or decision gates that distinguish them. Also, select and p
cesses of the appropriate International Standard(s) that will be implemented to achieve the o
stages.

'E In.implementing a suite of processes intended to be applied uniformly throughout an organization
erable to start with those processes that will achieve the most significant returns, rather than attempting
f the International Standard at once.

For system projects that have only minor software content, the use of the processes of

For software projects that have only minor system-level content (perhaps only the process which the
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International Standards such as ISO/IEC 12207 or ISO/IEC 15288 do not define the sequencing of processes
and activities and they do not prescribe any particular life cycle model. Mapping the organization's current
processes, practices and/or methods to the processes, activities and tasks of the applicable International
Standard is useful at this stage. The mapping may be used to verify the completeness of the approach; that is,
to identify where gaps exist between the current situation and the target situation where processes from the
International Standard are used.
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6.2.6 Document the adaptation decisions and rationale

When applying International Standards such as ISO/IEC 12207 or ISO/IEC 15288, a mapping of the defined
processes and activities onto the selected life cycle model should be documented, together with the
determined relationships and the reasons for adopting this approach. The verification of this work is to
demonstrate that the outcomes of each stage will be achieved by the processes selected to implement the
stage. This documentation should be incorporated into the project management plan for implementing the
applicable International Standard as it provides a reference framework for evaluating the success or otherwise
of the approach taken.
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eports ISO/IEC TR 15271 and ISO/IEC TR 19760 for more spgcific guidance.

ternational Standard such as ISO/IEC 15288 or ISO/IEC 12207 is used by an organization to f
icies and procedures governing project work, then adaptation may be used to appropriately red
ne scope of the International Standard as necessary for the business strategy and kind of busin
e policies and procedures are framed.

nternational Standard is used by a project,-then adaptation may be used to appropriately cons
ar characteristics of the project, life cycle stage or agreement. Since each project has to cons
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involved in

nstrate the benefits of what it does>to satisfy stakeholder requirements, there is a need
on the relevant processes and activities and the expected outcomes, including specific ou
ion.

tional Standard can be coensidered for a specific project with a set duration or for a continu
conducted by an organization.

ptation is done, itymay be important to ensure that applicable conformance requirements of
bl Standard are met:

rganizational unit responsible for forming policies and procedures, or the project team or indivig
plan thé project can be responsible for completing appropriate adaptation. In any event, all par
the project should be involved in adaptation.
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To aid ada

ptation, the following factors affecting the project effort should be considered:

a) Determine which organizational policies are relevant and applicable, such as on computer languages,
safety and security, hardware reserve requirements, and risk management.

b) Determine which acquisition strategies are relevant and applicable for the project, such as types of contract,
more than one contractor, involvement of subcontractors and verification and validation agents, level of
acquirer's involvement with contractors, and evaluation of contractors' capabilities.

c) Determine which support concepts are relevant and applicable, such as expected length of support, degree
of change, and whether the acquirer or the supplier will support. If the software product will have a long
support life or is expected to change significantly, all documentation requirements should be considered.
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d) Project requirements such as the required work, schedule, funding and technical requirements (for example
functional requirements, performance requirements and interface requirements) can drive stage timing and
the definition of the system under consideration. These can also drive the criticality of the system and its
enabling systems.

e) Project size and criticality factors can drive the amount of controls appropriate for the processes used. A
large project involving tens or hundreds of people represents a significant management problem compared
with a project of, say, three people. Large projects or projects with subcontractors require careful management
supervision and control of a diverse set of parties with varying characteristics. Some projects achieve this
through joint reviews, audits, verification, validation and quality assurance. For small projects, all these
controls may be excessive. Similarly, the more dependent the system is upon the product operating correctly
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The extent of adaptation and the use of the appropriate International"Standard as a requireme

being finished on time, the more visibility and control are needed. Conversely, extreme over
trol of non-critical parts of the product is probably not cost-effective.

he applicable processes of the International Standard that apply to the domain, business §
anization (for example supplier, user, acquirer, or other stakeholder) should be inclided in pr
er processes that are not in the International Standard can be required by an .agreement, or t
uired by the nature of the project, the applicable system or the type of organization. These prod
Added, complete with their purpose, outcomes and activities.

end upon the relative position of the project within the life cycle madel. Identifying the current
cycle model helps to determine, for example, whether the appropriate International Standar
d to select methods for conducting computer modelling and-simulation in an early stage,

rnational Standard might be adapted in a later stage to address operation, or maintenance of th

Activities for each applicable process and the expeeted outcomes of each activity should b
pending on the size and scope of the project, the)type of organization and whether an unp
tem is the object of the project, one or more of.the International Standard activities for a pro
sibly not apply. Likewise, outcomes and activities may be added to a process when need
Eement requirements or to meet unique requirements for a system.

asks, methods and tools required forlactivity completion should be determined. The applic
hods and available tools are not included in the International Standard. These may be ad
ect or organization during planning for an adopted process. See Technical Reports ISO/IEC TR
/IEC TR 19760 for sources of additional task detail.

eporting and technical review requirements applicable to the life cycle stage or stipulated in the
cement or in organizational policies and procedures should be considered.

Project measurement requirement provisions should be included for the collection and repor
bsures by which'project progress will be evaluated.

equirements related to activities and tasks involving specialty engineering and functional disc
integrated” in appropriate processes. These processes include requirements (special requi
cal, project and system requirements) and life cycle stage entry or exit criteria (for example safe
nan factor engineering, design, software development, production, test and logistics). Sp
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Applicable standards, policies and procedures, regulations and laws can be the source of additional

process and activity requirements to add to the work definition, even though not included in the International
Standard process requirements. Some reference standards for special factors that should be designed into
architectural solutions are provided in ISO/IEC TR 15271 and ISO/IEC TR 19760.

Additional adaptation considerations can be found in the conformance requirements of the International
Standard.
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6.4 Scope adaptation

As an example, if an organization does development only and is not involved in the utilization, support, or
retirement life cycle stages, that organization could adapt the scope of the applicable International Standard
accordingly by selecting only the appropriate processes. The policies and procedures called for in the non-
applicable parts of the International Standard would not be included in the organization's policies and
procedures. Additionally, inputs such as those listed below can help shape the policies and procedures of an
organization:

a) Life cycle model and related entry or eX|t cr|ter|a used by the organlzatlon for decision making as well as
for establishing mile ject,
since hardyvare, software, humans and other aspects of the system may have their own life cycles. Deternine
whether thé software life cycle model is a sub-part of the life cycle model of the system or is the complete|life
cycle modsl.

b) Resource availability and the resources the organization is willing to commit;

c) Expertige and skills available to the organization to provide the organization's products\and services;

d) Technqlogy available for the organization's products and services.

6.5 Stade adaptation
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tablish a project to design and produce a system, thenturn the result over to another organiza
ng to consumers, or operation and maintenancef In" another case, there could be repes
etween concept and development stages, or lengthy evolution after fielding of a system. E
bse cases would have different criteria for entry~and exit, as well as possibly drawing on diffe
Accordingly, each stage in the life cycle, as well as the juxtaposition of each stage with th
after it, requires specific consideration for theproject and system to be realized.

tess adaptation

roject is established to satisfy~a set of stakeholder requirements or acquirer specificatig
included in the organizational policies and procedures, or in the applicable International Stand
pe adapted according to the'scope, size and funding of the work to be done, as well as: the tqg

comes, activities or«asks, suggested by notes or other sources, may be added. In some cag
activities or tasks. may be deleted via tailoring.

cal processes-need special attention, because the process may be used by different parties
jectives. Forexample, if a product is embedded in or integral to the system, all the activities in
should ‘be“considered and it should be specifically agreed who is required to perform or sup,
sses activities.
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mature, software product being developed is unprecedented or complex. If a software product contains safety,
security, or other critical requirements, then rigorous specification, design, testing, and evaluations may be
needed. In those cases, verification and validation should be independent and address the complete product.

6.7 Adapting evaluation-related activities

Persons who are involved in any activity of the life cycle of a project or a process may conduct evaluations
either on their own or other's products and activities. This Technical Report groups these evaluations into five
categories, which are listed below. The first four evaluation categories are at the project level; the last one is
at the organizational level. These evaluations should be selected and adapted proportional to the scope,
magnitude, complexity, and criticality of the project or of the organization. The problem, non-conformance, and
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improvement reports from these evaluations feed back into one or more of the life cycle processes shown in
Figure 10

a) Process-internal evaluations are conducted by personnel performing the assigned tasks within the process
during their day-to-day activities.

b) Verification and Validation are conducted by the acquirer, the supplier, or an independent party, to verify
and validate the products in varying depth depending on the project. These evaluations do not duplicate or

replace other evaluations, but supplement them.

c) Joint reviews and audits are conducted in a joint forum by the reviewing and reviewed parties

o0 evaluate

sta
rev

us and compliance of products and activities on a pre-agreed to schedule. Additional guidar
ews is given in Annex B.

d)
de\

Quality management is conducted by personnel independent of the personnel directly resp
eloping the product or executing the process. The goal is to independently asstite conforma
products and processes with the contract requirements and adherence to the established plans. T
maj use the results from a, b, and ¢ above as inputs. This process may coordinate’its activities with
b, and c.

e)l
Thi

mprovement is conducted by an organization for efficient management and self-improvement of
5 is conducted regardless of project or contract requirements.

7 | Life cycle model use by domains, disciplines:and specialties

7.1l Life cycle models for domains and disciplines

The life cycle model that is appropriate at the system'level may need adaptation if the system-of-i
largely or entirely within one domain, such as software. Further, the life cycle model that best reflec
ong domain (such as software) may not be equally suitable for others (such as hardware, humans,
procedures, facilities and naturally occurring:entities), as is illustrated by the examples shown in Fig

The life cycle stages shown are illustrative only, this is not an exhaustive list of possible life cycle 1
exgmple, using life cycle models is just as relevant to services as it is to hardware, software, or oth
A life cycle model for service management could include stages of: Service Strategy; Service Desi
Transition Service Operation-and; Continual Service Improvement, as shown in Figure 15. The adyv|
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nce of the
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ure 17.

nodels. For
er products.
On; Service
antage to a

seryice organization of using a life cycle model approach is that it gives them a unifying framework for

exgmining what processes they need to have do their work. If a service management organizaf
itself as doing nothing but service operations, not thinking in terms of a life cycle model, it could, fq
fail[to consider continual service improvement, or not occasionally re-examine its service strategy.
make the organization less desirable to a customer compared to a service management organ
usgs a life cyCle'-model framework to keep its competitive view as wide as possible.

Nofe that, for all models, the length of any one stage, or of the entire model, does not represent g
timg . seale or coincident start or stop timing.

ion viewed
r example,
That could
zation that

ny uniform

The basic point is that each domain should be considered as an entity that can have a series of stages

through which it goes, forming a life cycle model for that domain. As a result, when a system ha
that span multiple domains:
a) Every domain's life cycle model should be thought through, and;

b)
work in concert.
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System Concept|Development| Production|Utilization [Support|Retirement

Software Concept Development Operation & maintenance | Retirement
_Hardware Concept | Design | Fabrication | Operation & maintenance |Retirement
S . Service Service Service Service Continual service
ervices strategy | design transition operation improvement
Human Skill needs Acquisition | Training | Skills use & maturation | Retirement

definition

T . Structure & cres . | Operation .
Facility Rendering | design Permitting]Construction| """~ " [Retirement
Process Ol.’t'.)l.’t Floyv Write-up Pilot . Use & Retirement
definition chartmg._] use | improvement
Natural entity Acquisition Development Exploitation Retirement
Figure\15 — lllustrative examples of domain life cycle models

7.2 Adaptationfor domains and disciplines

In general| life,'eycle models would not need to be developed or adapted for a specific discipline (such as
mechanical engineering, electrical engineering, civil engineering, quality, system administration). Instead, [the
processes associated with the life cycle model(s) in which that discipline is used would be adapted to reflect
the overall considerations discussed in Clause 6 of this Technical Report, possibly with additional adaptation
for the discipline itself. For example, the agreement processes associated with a facility would be adapted to
the specific facility project, as described in Clause 6. In addition, some details might be adapted to reflect civil
engineering concepts, practices, or terminology.

7.3 Adaptation for specialties

The focus of International Standards is on the engineering, operation, maintenance and disposal of complex
man-made products. Each product can have critical qualities that should be considered, with possible
adaptation of specific processes, so that the product can be successful. The list of these critical qualities is
long and not well agreed on and could include, but not be limited, to such areas as: human factors, health and
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safety, reliability, maintainability, availability, supportability/usability, security, environmental impacts (including
disposability), electromagnetic compatibility, mass properties, interoperability. These critical qualities, although
requiring special knowledge and expertise in one area, generally can not be evaluated in isolation from each
other. So, for example, assessments of safety, human factors, and environmental compatibility may need to
be done as one integrated effort and that assessment could link to yet others. Some, though obviously not all,
of the critical qualities are discussed below to illustrate adaptation for specialities.

7.3.1 Human

Human interaction with products and services associated with a system should be looked at from the

per;
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with respect to potential damage to human life including operators and others (both people and a

cor
inte
shd
cor
haz

spective-ofimpascts-on-operaters—users—and-the-generalpublictmpasts—should-be-analyzedq
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hned usage rates and environments, operational concepts and other requirements can present
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3 Safety

brational concepts and other product requirements can present safety risks with respect f
nage to human life, property and the environment. Use cases, human-machine interfaces
ironments, electromagnetic radiation, heat:and noise emissions, waste materials and failure mg
analysed to determine such risks. Outcomes from such analyses should include specific safef
recommendations as to safety related design requirements that could prevent the safe
ntified.

4 Security

brational concepts, usage environments and other product requirements can present security
pbect to the producttand its users. Risks include 1) access and damage to personnel, pro
rmation, 2) corruption, theft or compromise of sensitive information, 3) denial of approved
perty and information, 4) unauthorized system access and 5) loss of life or property. Applicab
urity should,"be analysed to include physical security, communications security, computer s
ctronic emissions security. Outcomes from such analyses should include specific security co

imals
n-machine

bmmendations as to security related requirements that could mitigate the security risks identifieq.
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7.3

5\ Mnteroperability

Data flows are essential within a product and possibly between products so that operational functions can be
successfully performed over the product's life. The potential failure causes of data (or information) to properly
flow should be analysed to include use of appropriate communication connectivity protocols with external
systems or internal systems within a system structure. Outcomes from such analyses should include specific
interoperability concerns and recommendations as to related design requirements that could improve
interoperability.
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7.3.6 Usability

The operational effectiveness and hence the acceptance of many products depends on a user's ability to
realize the intended capability of the product. Systems that include human elements depend on operators of
the product performing tasks within specified times and required accuracies and with efficient and effective
resource utilization. Use cases, human-machine interfaces, operating environments and training and
operating procedures should be defined based on targets for usability such as understandability, learnability,
operability and attractiveness, and evaluated against quality of use criteria such as effectiveness, productivity,
safety and satisfaction.

7.3.7 Dependability
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uld be analysed to determine their impact over the product life. Outcomes from(such analy
ude specific dependability concerns and recommendations as to related requirements that cq
the product more dependable.
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TR 24748
Life cycle models +Comparison
Guidance -TranS|t|on~Adaptat|on ............
TR 19760 TR 15271, Technical
etc. reports
*Application in specific context
ISOREC ISO 9001,
12207 ISO 14001,
ISONEC | (Software), \\s0/Ec 15408,
15288 ISO/IEC ISO/IEC15504),
Conformance ISO/IEC 26702,
(Systems) 18529 IEC 60300,
(Humans), | |ec 64508,
etc. G5
System Domain Specialty

Figure 16 — ISO/IEC 24748 relationship to‘detailed process standards

Intgrnational Standard ISO/IEC 15288 defines a generic, top-level framework based upon a set of
thaf can be combined into various suitable life cyclesmodels. It does not, and is not intended to, def|
systems engineering or the engineering of systems. However, the International Standard is €

processes
ne in detail
xpected to

strgngthen the relationships among systems engineering, software engineering and other affected ¢ngineering
dis¢iplines. It is intended to do this through“promotion of consistent and uniform terminology among the

varlous domains and engineering disciplines. It is also intended to establish interactions anc
comqmunication between the various engineering disciplines needed to create systems.

improved

The other International Standards-address either domains (e.g. software, humans) in detail, or treat specific

dis¢iplines or specialties. The:International Standards are used as the basis for building applicable

sets of life

cyde processes that provide_activities to achieve a stated goal. The processes defined by the Ipternational

Standards are likely to be_invoked during the whole life cycle of the system. The International Sta
in turn, supported by application guidelines, such as ISO/IEC TR 15271 for software. This Techn
thug provides spanning’guidance in two key areas of interest across domains and disciplines, co
by the specific conformance and guidance documents for each area. A more detailed view of th
givén each area\(e.g. process definitions) by each of the International Standards and the relateq

hdards are,
ical Report
plemented
emphasis
Technical

Reports is shown in Figure 17. For example, ISO/IEC 15288 gives process definitions for systems ¢ngineering

progesses;-including those also system-level processes also used in ISO/IEC 12207. ISO/IEC 124
thope sprocess definitions and adds processes specific to software. ISO/IEC TR 24748 gives

07 repeats
a general

ovgrwiew of the process definitions, as background for treatment of life cycle processes, while th

b other two

technical reports take the process sets as givens.
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Area ISO/IEC ISO/IEC ISO/IEC TR | ISO/IEC TR | ISO/IEC TR
15288 12207 24748 19760 15271
Process definitions Systems Software General nla n/a
engineering & engineering overview : what
common a process is &
pointer to
standards
Life cycle concepts Summary Summary Detail n/a n/a
Life cycle stages Summary Summary Detail n/a n/a
Life cycle tailoring Process Process General Specific detail | Specific detail
requirements requirements guidance for systems for software
engineering engineering
Llfe nta nfa General——1—DBomain Pomrain
application/usage guidance specific specific
guidance guidance
Life ¢ycle model n/a n/a Both asystem Dom ain- Domainy-
examples/illustrations & software specific spegific
example examples examples
Ternjinology Systems Software Life cycle & As needed As'needed
engineering engineering pointer to
standards
Systém process key Summary n/a n/a Detail n/a
congepts
Software process key n/a Summary n/a n/a Detail
conipts
Organization/project Summary Summary Detail n/a n/a
appiation
Procress application Summary Summary General Detail Detail
overview
Procress tailoring Norm ative Norm ative General Exam ple for Example for
requirements requirements guidance systems software
Procss reference Detail Detail General nla n/a
model description &
pointer to
standards
Spedialty applications Summary Summary General Detail for Detail for
tailoring systems software
introduction
Confpbrmance Included Included n/a n/a n/a
Fighre 17 — Overview of coverage and emphasis among standards and technical reports

9 Guid

Internation
well as in
COmMmMmunica
software €

Ance on transitioning from the previous versions

bl Standards-ISO/IEC 12207:1995 and ISO/IEC 15288:2002 have differences in terminology,
rocess.names, structure and content, even for processes that address the same area. To help
tion between the two domains, as well as joint usage of the two documents in a systems
nvitonment, the revisions to ISO/IEC 15288:2008 and ISO/IEC 12207:2008 align terminolg

as
the
and

9y,

process n

es and process structure. Revision is planned to further rationalize the process detail and ov

rall

content of the two International Standards. Because of these changes, current and potential users of either or
both document(s) face a decision on when to adopt which version of each standard. While those decisions
can only be made by each user in the specific context of their technical and business environment, a more
informed decision can be made if the user has more information on the current and future situation regarding
the International Standards. It is the purpose of this clause to provide that information.

9.1

Comparisons between the versions

The changes between the first editions of ISO/IEC 12207 (i.e. ISO/IEC 12207:1995) and ISO/IEC 15288
(i.e. ISO/IEC 15288:2002) and the 2008 updates are shown in this clause. There are several ways in which
the two standards have changed. The first is the overall process structure, shown in Figure 18.
ISO/IEC 12207:1995 and its amendments did not have the same process structure.
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Additionally,
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12207:Amds 12207:1995 12207:2007 15288:2007 | 15288:2002
Processes = Processes » Processes J Processes [4] Processes
P+0 > P+0 P+O P+0
Sub- = Activities | Sub:
Processes Processes
T New “groupings”
P+0O %-} P+0O /
T~ Activities Activities |+
Tasks -> Tasks Tasks <« DMActivities
Lists > Notes Notes o Notes
» PRM Annex PRM Annex
= means equals to Optidng
P+0O means Process + Outcomes P+0O P+0 Construgt

Figure 18 — Process structure changes'of the 2008 updates

the structure of the ISO/IEC 12207:1995 processes was different fron
/IEC 15288:2002. In the 2008 revisions, both International Standards have a common structure
pose, Process Outcomes, Activities and Tasks.-ISO/IEC 12207:2008 also contains lower-level
Lirther elaborate complex processes. In addition, both International Standards include a Process
el to support assessment needs. The, process purposes and outcomes for processes with
nes have been made the same wherever possible. This does not mean that the process contg
ne between the two International Standards. There are also processes where the names
htical, are more similar than before:

the benefit of the users of the first edition of ISO/IEC 12207 and its Amendments and the firs
/IEC 15288 there are several mappings from the original set of normative process clauses to
rnational Standards provided in Figures 19 through 23.

Lire 19 shows the ‘mapping between the ISO/IEC 15288:2002 and ISO/IEC 15288:2008 sets o
cess clauses.
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ISO/IEC 15288:2002

ISO/IEC 15288:2008

Clause Process Clause Process Changes
5 System life cycle processes | 6 System life cycle processes
51 Introduction Deleted
5.2 Agreement processes 6.1 Agreement processes Numbering
5.2.1 Introduction 6.1 Agreement processes Combined into
6.1; deleted
separate clause
5.2.2 Acquisition process 6.1.1 Acquisition process Numbering
5.2.3 Supply process 6.1.2 Supply process Numbering
53 Enterprise processes 6.2 Organizational project- Topic and title
enabling processes revised;
numbering
5.3.1 Introduction 6.2 Organizational project- Combined into
enabling processes 6.2; deleted
separate clause
5.3. Enterprise environment 6.2.2 Infrastructure management Topic and title
management process process revised;
numbering
5.3.9 Investment management 6.2.3 Project portfolio manhagement | Topic and title
process process revised,;
numbering
5.3.4 System life cycle processes 6.2.1 Life cycle‘model management | Title revised,;
management process process numbering
5.3.5 Resource management 6.2.2 Infrastructure management Separated human
process process resources from
6.2.4 Human resource management otheLre§ources;
process numbering
5.3.4 Quality management process () 6.2.5 Quality management process | Numbering
5.4 Project processes 6.3 Project processes Numbering
5.4.1 Introduction 6.3 Project processes Combined into
6.3; deleted
separate clause
5.4.2 Project planning process 6.3.1 Project planning process Numbering
543 Project.assessment process 6.3.2 Project assessment and Processes
5.4.4 Proejeét control process control process merged.;
numbering
5.4.5 Decision-making process 6.3.3 Decision management Title revised;
process numbering
5.4.6 Risk management process 6.3.4 Risk management process Numbering
54.7 Configuration management 6.3.5 Configuration management Numbering
process process
54.8 Information management 6.3.6 Information management Numbering
process process
6.3.7 Measurement process Added
5.5 Technical processes 6.4 Technical processes Numbering
5.5.1 Introduction 6.4 Technical processes Combined into

6.4; deleted
separate clause
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ISO/IEC 15288:2002 ISO/IEC 15288:2008
Clause Process Clause Process Changes
5.5.2 Stakeholder requirements 6.4.1 Stakeholder requirements Numbering
definition process definition process
553 Requirements analysis 6.4.2 Requirements analysis Numbering
process process
554 Architectural design process 6.4.3 Architectural design process Numbering
55.5 Implementation process 6.4.4 Implementation process Numbering
5.5.6 Integration process 6.4.5 Integration process Numbering
55.7 Verification process 6.4.6 Verification process Numbering
55.8 Transition process 6.4.7 Transition process Nunibetring
559 Validation process 6.4.8 Validation process Numbering
5.5.10 Operation process 6.4.9 Operation process Numbering
5.5.11 Maintenance process 6.4.10 Maintenance process Numbering
5.5.12 Disposal process 6.4.11 Disposal process Numbering
Annex A | Tailoring process Annex A | Tailoring Title revised

Figure 19 — Mapping of process clause sets between ISO/IEC15288:2002 and ISO/IEC 15288:2008

Figures 20 through 23 include treatments for ISO/IEC 12207 processes and sets of process clauses. The
infgrmation in these tables should be used with caution-because:

The text of the provisions may have changed during the process of reaching consensus.

The entries in the tables could only be made approximate rather than precise. Each stanflard needs
to be reviewed in detail for adequate understanding of any changes.

Provisions were sometimes adapted, occasionally extensively, for better fit into their new gontext.

Figure 20 provides information regarding the source of the provisions in the aligned progess clause
set of ISO/IEC 122073;2008. See below the table for abbreviations used.

Clduse |Process Source of purpose & outcomes Source of activities & tasks

6.1 Agreement processes

6.1.1 Acqisition Amd 1, F.1.1 12207:1995, 5.1; 15288, 5.2.2.3

6.1.2 Supply Amd 1/Amd 2, F.1.2 15288 5.2.3.3 (a, h, i);
12207:1995, 5.2

6. Organizational project-enabling processes

6.2.1 Life cycle model management 15288, 5.3; Amd 1, F.3.3 12207:1995, 7.3

6.2.2 Infrastructure management 15288, 5.3; Amd 1, F.3.2 12207:1995, 7.2

6.2.3 Project portfolio management 15288, 5.3; Amd 1, F.3.1.1 15288, 5.3.3

6.2.4 Human resource management 15288, 5.3.5; Amd 1, F.3.4 Amended 12207, 7.4

6.2.5 Quality management 15288, 5.3.6; Amd 1, F.3.1.4 15288, 5.3.6

6.3 Project processes

6.3.1 Project planning 15288, 5.4.2; Amd 1, F.3.1.3 12207:1995,7.1.1,7.1.2 &7.1.3.1
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Clause |Process Source of purpose & outcomes Source of activities & tasks
6.3.2 Project assessment and control 15288, 5.4.3 and 5.4.4; Amd 1, 12207:1995, 7.1.3.2 through
F.3.1.3 (4), (6), (7) 7134;,714;715

6.3.3 Decision management 15288, 5.4.5 15288, 5.4.5

6.3.4 Risk management 16085, 5; Amd 1, F.1.3.5 16085, 5

6.3.5 Configuration management 15288, 5.4.7 15288, 5.4.7

6.3.6 Information management 15288, 5.4.8 15288, 5.4.8

6.3.7 Measurement 15939, 4.1; Amd 1, F.1.3.6 15939, 4 and 5

6.4 [echnical processes

6.4.1 Btakeholder requirements Amd 1, F.1.3.1 15288, 5.5.2
fefinition

6.4.2 Bystem requirements analysis Amd 1, F.1.3.2 12207:1995,,5.8.2

6.4.3 Bystem architectural design Amd 1, F.1.3.3 12207:4995; 5.3.3

6.4.4 mplementation Not applicable Not-applicable

6.4.5 Bystem integration Amd 1, F.1.3.9 12207:1995, 5.3.10

6.4.6 Bystem qualification testing Amd 1, F.1.3.10 Amended 12207, 5.3.11

6.4.7 Boftware installation Amd 1, F.1.3.11 12207:1995, 5.3.12

6.4.8 Boftware acceptance support Amd 2, F.1.2.4 12207:1995, 5.3.13

6.4.9 Boftware operation 15288, 5.5.10; Amdsd & 2, F.1.4 12207:1995, 5.4

6.4.10 Boftware maintenance Amd 1, F.1.5 12207:1995, 5.5.1 through 5.5.%

6.4.11 Boftware disposal 15288 5.5:12; Amd 1, F.1.5 (6) 12207:1995, 5.5.6

71 Software implementation processes

711 Boftware implementation 15288, 5.5.5.1 Amended 12207, 5.3.1

71.2 Boftware requirements analysis Amd 1, F.1.3.4 Amended 12207, 5.3.4

71.3 Boftware architectural design Amd 1, F.1.3.5 12207:1995, 5.3.5

71.4 Boftware detailed design Amd 1, F.1.3.5 12207:1995, 5.3.6

71.5 Boftware construction Amd 1, F. 1.3.6 12207:1995, 5.3.7

7.1.6 Boftware integration Amd 1, F.1.3.7 12207:1995, 5.3.8

71.7 Boftware qualification testing Amd 1, F.1.3.8 12207:1995, 5.3.9

7.2 Software support processes

7.2.1 Boftware documentation Amd 1, F.2.1 12207:1995, 6.1
management

7.2.2 Software configuration Amd 1, F.2.2 12207:1995, 6.2
management

7.2.3 Software quality assurance Amd 1, F.2.3 Amended 12207, 6.3

7.2.4 Software verification Amd 1,F.2.4 12207:1995, 6.4.

7.2.5 Software validation Amd 1, F.2.5 12207:1995, 6.5

7.2.6 Software review Amd 1,F.2.6 12207:1995, 6.6

727 Software audit Amd 1, F.2.7 12207:1995, 6.7
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Clause |Process Source of purpose & outcomes Source of activities & tasks
7.2.8 Software problem resolution Amd 2, F.2.8 12207:1995, 6.8
7.3 Software reuse processes
7.3.1 Domain engineering Amd 1, F.3.7 Amd 1, G.6
7.3.2 Reuse asset management Amd 1, F.3.5 Amd 1, G4
7.3.3 Reuse program management Amd 1, F.3.6 Amd 1,G.5
Annex A | Tailoring process Added new. Parallels 15288:2008, Added new. Parallels
Annex A, A.2.1,A.2.2 15288:2008, Annex A, |A.2.3

Anpex B | Process Reference Model (PRM) [ Added new using 12207:2008 Not applicable

for Assessment Purposes Clauses 6 and 7

Figure 20 — ISO/IEC 12207:2008 Process Definition Sources

The sources cited in the table are the following:

"Amd 1" refers to the annexes added by ISO/IEC 12207;1995/Amd.1:2002.
"Amd 2" refers to the annexes added by ISO/IEC 12207:1995/Amd.2:2004.

"Amds 1 & 2" refers to the annexes added byAmd.1 as amended by Amd.2.

"12207:1995" refers to ISO/IEC 12207:1995.

"Amended 12207" refers to the main body/text of ISO/IEC 12207:1995 as amended by Amd.1 and

Amd.2.

"15288" refers to ISO/IEC 15288:2002.

"15939" refers to ISO/IEC ,16939:2002.

"16085" refers to ISO/IEC 16085:2004.

Fighre 21 provides the wcorresponding mapping between ISO/IEC 12207:1995 and ISO/IEC 12207:2008

progess clause sets~and Figure 22 gives the

inverse mapping between

ISO/IEC 12207}2008 and

ISQ/IEC 12207:1995.
ISO/IEC 12207:1995* ISO/IEC 12207:2008 Changes
Clause Process/Activity Clause Process
5 Primary life cycle System Life Cycle System and software
processes Processes separated;
Topic and title revised;
numbering
Software Life Cycle
Processes
6.1 Agreement Processes Added — new structure
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ISO/IEC 12207:1995* ISO/IEC 12207:2008 Changes
5.1 Acquisition process 6.1.1 Acquisition Process Numbering
Acquisition process lower
level processes purposes
and outcomes in Annex B
5.2 Supply process 6.1.2 Supply Process Numbering
Supply process lower
level-precesses-purpeses
and outcomes in Annex B
5.3 Development process 6.4 Technical Processes System context activities
and software
implementations/activities
separated;
Topic andititle revised;
numbering
71 Software Implementation
Processes
5.3.1 Process implementation | 7.1.1 Software Implementation Re-positioned in
Process Software Life Cycle
Processes;
numbering;
renamed
6.4.1 Stakeholder Requirements Added — adapted from
Definition Process 15288
5.3.2 System requirements 6.4.2 System Requirements Numbering
analysis Analysis Process
5.3.3 System architectural 6.4.3 System Architectural Design | Numbering
design Process
534 Software requirements 7.1.2 Software Requirements Numbering
analysis Analysis Process
5.3.5 Software architectural 713 Software Architectural Numbering
design Design
Process
5.3.6 Softvare detailed design | 7.1.4 Software Detailed Design Numbering
Process
5.3.7 Sof tware coding and 715 Software Construction Numbering
tcot;l Iy PIUUCOO
(* renamed Software
Construction process by
Amd 1)
5.3.8 Software integration 7.1.6 Software Integration Numbering
Process
539 Software qualification 71.7 Software Qualification Numbering

testing

Testing
Process
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ISO/IEC 12207:1995* ISO/IEC 12207:2008 Changes
6.4.4 Implementation Process Added
5.3.10 System integration 6.4.5 System Integration Process | Numbering
5.3.11 System qualification 6.4.6 System Qualification Testing | Numbering
testing Process
5312 Software installation 6.4.7 Software Installation Numbering
Process
5.3.13 Software acceptance 6.4.8 Software Acceptance Numbering
support Support
Process
54 Operation process 6.4.9 Software Operation Process | Révised (Software
Operation context
includes operation ¢f
system level for the
software with system);
numbering;
renamed
Operation process lower
level processes pu:Lposes
and outcomes in Anqnex B
5.5 Maintenance process 6.4.10 Software Maintenance Numbering;
Process renamed
6.4:11 Software Disposal Process Clause 5.5in
ISO/IEC 12207:1995 is
divided into 6.4.10 and
this new Clause 6.4.11;
renamed
6 Supporting life\cycle 7.2 Software Support Processes | System and softwafe are
processes separate (System l¢vel
support processes are
included under 6.2
Organizational Projgct
Enabling Processe$ and
6.3 Project Processes);
Topic and title revised;
61 Documentation process 7.2.1 Software Documentation Numbering;
?V‘IdllclyUIIIUllt PIUbib IUIIaIIICd
6.2 Configuration 7.2.2 Software Configuration System and software are
management Management separate;
process Process 7.2.2 numbering;
renamed
6.3.5 added (adapted
from 15288)
6.3.5 Configuration
Management Process
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ISO/IEC 12207:1995* ISO/IEC 12207:2008 Changes
6.3 Quality assurance 7.2.3 Software Quality System and software are
process Management Process separate;
7.2.3 numbering;
renamed;
6.2.5 added (adapted
from 15288)
6.2.5 Quality Management
Dracess
6.4 Verification process 7.24 Software Verification Numbering;
Process renamed
6.5 Validation process 7.2.5 Software Validation Process | Numbering;
renamed
6.6 Joint review process 7.2.6 Software Review Process Numbering;
renamed
6.7 Audit process 7.2.7 Software Audit Process Numbering;
renamed
6.8 Problem resolution 7.2.8 Software Problem Numbering;
Process Resolution renamed
Process
6.9* Usability process E.4 Process view'for usability Usability is not defined as
(Annex) a distinct process in
ISO/IEC 12207:2008;
Activities for usability are
not defined in the
independent process, but
sumarised as
considerable issue of
each process in
Annex E.4 of
ISO/IEC 12207:2008.
7 6.2 Organizational Project- Topic and title revised;
L. . Enabling Processes Organization and project
Organiizational life cycle processes )
separated;
6.3 Project Processes
7.3 Software Reuse Processes
71 Management process 6.3.1 Project Planning Topic and title revised;
numbering;
Management process
lower level processes
purposes and outcomes
in Annex B and in
Annex F
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ISO/IEC 12207:1995*

ISO/IEC 12207:2008

Changes

6.3.2 Project Assessment and
Control
6.3.4 Risk Management Process added (Detailed at
project level)
added (adapted from
16085)
6.3.6 Information Management added (adapted from

Process 15288)

6.3.7 Measurement Process added (adaptéed from
15939)
6.2.3 Project Portfolio Added(adapted from

Management 15288)

Process

6.3.3 Decision Management added (adapted from

Process 15288)

7.2 Infrastructure process 6.2.2 Infrastructure Management Numbering;
Process renamed
7.3 Improvement process 6.2.1 Life Cycle Model Numbering;

Management renamed;

ProceSs Improvement procejss
lower level processes
purposes and outcgmes
in Annex B

7.4 Training process 6.2.4 Human Resource Topic and title revised;
(* Amd 1 renamed to Management Process numbering;
Human resource process renamed;
and added activities and
Human resource prpcess
tasks)
lower level processgs
purposes and outcgmes
in Annex B
7.5% Asset management 7.3.2 Reuse Asset Management Numbering;
process Process renamed
7.6 Reuse program 7.3.3 Reuse Program Numbering
management Management
process Process
7.7 Domain engineering 7.31 Domain Engineering Numbering
process Process
* Ingluding Amendments 1 and 2

Figure 21 — Mapping of process clause sets between ISO/IEC 12207:1995 and ISO/IEC 12207:2008
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ISO/IEC 12207:2008

ISO/IEC 12207:1995*

Clause Process Clause Process Changes
6 System Life Cycle 5 Primary life cycle Topic, title and
Processes processes structural revisions
- due to reallocation of
6 Supporting life cycle Amended 12207
processes clauses across
7 Organizational life cycle 12207:2008; See
Drocesses next level clauses
6.1 Agreement Processes Added structure
6.1.1 Acquisition Process 5.1 Acquisition process Numbering
6.1.2 Supply Process 5.2 Supply process Numbering
6.2 Organizational Project- 7 Organizational life cycle processes Restructured
Enabling Processes Clauses 6 and 7
6.2.1 Life Cycle Model 7.3 Improvement process Title revised,;
Management Process Numbering
6.2.2 Infrastructure Management 7.2 Infrastructure process Title revised;
Process numbering
6.2.3 Project Portfolio Added (adapted from
Management Process 15288)
6.2.4 Human Resource 7.4 Training process Topic and title
Management Process (Amd™ renamed to Human revised; numbering
resource process and added
activities and tasks )
6.2.5 Quality Management Process Added system level
(Adapted from
15288)
6.3 Project Processes 7 Organizational life cycle Topic, title and
processes structural revision
6.3.1 Project PlanningProcess 71 Management process Topic, title and
] structure revised;
6.3.2 Project Assessment and numbering
Control Process
6.3.3 Decision Management Added (adapted from
Process 15288)
6.3.4 Risk Management Process 7.1 Management Process Added (adapted from
16085)
6.3.5 Configuration Management Added system level
Process (Adapted from
15288)
6.3.6 Information Management 7.1 Management Process Added system level
Process (adapted from
15288)
6.3.7 Measurement Process 7.1 Management Process Added (adapted from

15939)
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ISO/IEC 12207:2008 ISO/IEC 12207:1995*
Clause Process Clause Process Changes
6.4 Technical Processes 5.3 Development process Topic, title and
5.4 Operation process structure revised;
5.5 Maintenance process numbering
6.4.1 Stakeholder Requirements Added (adapted from
Definition Process 15288)
842 Q\J/cfam Daquirnmnnl‘c 532 defnm raquirnmnnfe l\llumhnring
Analysis Process analysis
6.4.3 System Architectural Design 5.3.3 System architectural design Numbering
Process
6.4.4 Implementation Process Added system|level
structural congept;
Points to Clauge 7.1
Software
Implementatiop
Processes
6.4.5 System Integration Process 5.3.10 System integration Numbering
6.4.6 System Qualification Testing | 5.3.11 System qualification testing Numbering
Process
6.4.7 Software Installation Process | 5.3.12 Software installation Numbering
6.4.8 Software Acceptance 5.3.13 Software acceptance support | Numbering
Support Process
6.4.9 Software Operation Process 54 Operation process Numbering
6.4.10 Software Maintenance 55 Maintenance process Restructure,
Process Numbering
6.4.11 Software Disposal Process
7 Software Life-Cycle 5 Primary life cycle processes Topic, title and
Processes structural revigions
due to reallocation of
o Amended 122p7
6 Supporting life cycle clauses across
processes 12207:2008; See
7 Organizational life cycle next level clauses
processes
“A Software Implementation 5.3 Development process Restructure, Tjtle
Processes Numbering
711 Software Implementation 5.3.1 Process implementation Restructure,
Process Numbering
7.1.2 Software Requirements 5.34 Software requirements Numbering
Analysis Process analysis
71.3 Software Architectural 5.3.5 Software architectural design | Numbering
Design Process
71.4 Software Detailed Design 5.3.6 Software detailed design Numbering
Process
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ISO/IEC 12207:2008

ISO/IEC 12207:1995*

Clause Process Clause Process Changes
71.5 Software Construction 5.3.7 Software coding and testing Title revised;
Process (renamed Software numbering
Construction process by
Amd 1)
7.1.6 Software Integration Process | 5.3.8 Software integration Numbering
717 Software Qualification 530 Softwara qu 1alification I'ncfing N |mhnring
Testing Process
7.2 Software Support Processes | 6 Supporting life cycle Restructure, Title;
processes Numbering
7.21 Software Documentation 6.1 Documentation process Title revised;
Management Process numbering
7.2.2 Software Configuration 6.2 Configuration management Title, Numbering
Management Process process
7.2.3 Software Quality Assurance 6.3 Quality assurance process Title, Numbering
Process
7.2.4 Software Verification Process | 6.4 Verification process Numbering
7.2.5 Software Validation Process 6.5 Validation process Numbering
7.2.6 Software Review Process 6.6 Joint review process Numbering
7.2.7 Software Audit Process 6.7 Audit'process Numbering
7.2.8 Software Problem Resolution | 6.8 Rroblem resolution process Numbering
Process
7.3 Software Reuse Processes 7 Organizational life cycle Restructure, title,
processes numbering
7.3.1 Domain Engineering Process | 7.7 Domain engineering process Numbering
7.3.2 Reuse Asset Management 7.5 Asset management process Title; numbering
Process
7.3.3 Reuse Program'‘Management | 7.6 Reuse program management | Numbering
Process process
E.4 Process.view for usability 6.9* Usability process Usability is not
(AnneX) defined as a distinct
process in
ISO/IEC 12207:2008;
Activities for usability

are not defined in the
independent
process, but
sumarised as
considerable issue of
each process in
Annex E.4 of
ISO/IEC 12207:2008.

* Including Amendments 1 and 2

Figure 22 — Mapping of process clause sets between ISO/IEC 12207:2008 and ISO/IEC 12207:1995
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