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Foreword

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

work. In the field of information technology, ISO and IEC have established a joint technical committee,
ISOAECHTCA

Th¢ procedures used to develop this document and those intended for its further maints
deqcribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria peeded for
thel different types of document should be noted. This document was drafted in accordang
ediforial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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ention is drawn to the possibility that some of the elements of this doguwment may be %he subject

F trade name used in this document is information given forthe convenience of users an|
stitute an endorsement.

an explanation on the meaning of ISO specific tetins and expressions related to d
essment, as well as information about [SO’s adhefence to the WTO principles in the
riers to Trade (TBT) see the following URL: Foréword - Supplementary information

e committee responsible for this documentis)ISO/IEC JTC 1, Information technology, SC
systems engineering.

s first edition of ISO/IEC/TS 24748<1\ cancels and replaces ISO/IEC/TR 24748-1, which
hnically revised.

IEC 24748 consists of the following parts, under the general title Systems and software eng
cycle management:

Part 1: Guidelines for life-cycle management [ Technical Specification]

Part 2: Guide to the-application of ISO/IEC 15288 (System life cycle processes)
Part 3: Guide.tothe application of ISO/1EC 12207 (Software life cycle processes)
Part 4: Systems engineering planning [ISO/IEC/IEEE]

Part 5: Software development planning [ISO/1EC/IEEE]
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Part 6: Guide to system integration engineering
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Introduction

The purpose of this Technical Specification is to facilitate the joint usage of the process content of the
latest revisions of ISO/IEC/IEEE 15288 and ISO/IEC 12207, by providing unified and consolidated
guidance on life cycle management of systems and software. This is to help ensure consistency in system
concepts and life cycle concepts, models, stages, processes, process application, key points of view,
adaptation and use in various domains as the two International Standards are used in combination.
That will in turn help a project team design a life cycle model for managing the progress of their project.

This Technical Specification will also aid in identifying and planning use of life cycle processes descri

in ISO/IEQ
meeting it

Besides th|
stages and
with any j
and softw
operator i

By addreq
focused IS

bed

/IEEE 15288 and ISO/IEC 12207 that will enable the project to be completed successfy
5 objectives/requirements for each stage and for the overall project.

e above, there is also increasing recognition of the importance of ensuring thatralllife cy

all aspects within each stage are supported with thorough guidance to en@hle alignm
rocess documents that might subsequently be created that focus on areas besides systg
are, including hardware, humans, data, processes (e.g. review process); procedures
pstructions), facilities and naturally occurring entities (e.g. water, organisms, minerals).

sing these needs specifically in this Technical Specification, (the users of the procd
O/IEC 12207 and ISO/IEC/IEEE 15288 will not only benefitArom having one docu

o a
om a

1y,

rcle
ent
ms

e.g.

SS-

cts

ind

complemeptarily addressing the aspect of product or service life cyele: they will also benefit fr
framework that links life cycle management aspects to more than justthe systems or software aspe

of productfs or services.

ISO/IEC/IEEE 15288 and ISO/IEC 12207 also have published guidelines (ISO/IEC/TR 24748-2
ISO/IEC/TRR 24748-3), respectively, to support use of{thé two revised International Standajrds
individually.
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TECHNICAL SPECIFICATION ISO/IEC TS 24748-1

:2016(E)

Systems and software engineering — Life cycle
management —

Part 1:
Guidelines for life cycle management

Th
corj
Spe

2
Foq

2.1

Scope

s Technical Specification provides guidelines for the life cycle management of systems anc
hplementing the processes described in ISO/IEC/IEEE 15288 and ISO/IEC12207. This
cification:

key points of view, adaptation and use in various domains and by-various disciplines;

establishes a common framework for describing life cycles, including their individual sta
management of projects to provide, or acquire either products or services;

defines the concept and terminology of a life cycle;

supports the use of the life cycle processes withinyan organization or a project. Organiz
projects can use these life cycle concepts when‘acquiring and supplying either products d

provides guidance on adapting a life cycle<tnodel and the content associated with a life
part of a life cycle;

describes the relationship betweenlife cycles and their use in applying the processes i
IEEE 15288 (systems aspects) and¥SO/IEC 12207 (software aspects);

shows the relationships of lifé\cycle concepts to the hardware, human, services, process,
facility and naturally occurring entity aspects of projects; and

describes how its concepts relate to detailed process standards, for example, in th
measurement, prejéet management and risk management.
Terms and-definitions

the puriposes of this document, the following terms and definitions apply.

software,
Technical

addresses systems concepts and life cycle concepts, models, stages; pfocesses, process application,

pes, for the

ations and
I services;
cycle or a
h [SO/IEC/

brocedure,

b areas of

acC(

uirer

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

Note 1 to entry: Other terms commonly used for an acquirer are buyer, customer, owner, purchaser, or
internal/organizational sponsor.

[SOURCE: ISO/IEC/IEEE 15288:2015]

2.2

acquisition
process of obtaining a system, product or service

[SOURCE: ISO/IEC/IEEE 15288:2015]

© ISO/IEC 2016 - All rights reserved


https://iecnorm.com/api/?name=2fba31fbd1cd6650215e9614e133ab7b

ISO/IEC TS 24748-1:2016(E)

2.3
activity

set of cohesive tasks of a process

[SOURCE: ISO/IEC/IEEE 15288:2015]

2.4

agile development
software development approach based on iterative development, frequent inspection and adaptation,
and incremental deliveries, in which requirements and solutions evolve through collaboration in cross-

functional

teams and through continual stakeholder feedback

[SOURCE:

2.5
agreemer
mutual acl

EXAMPLE
[SOURCE:
2.6

architectyire

<system>
relationsh

Note 1toe
this Techni

[SOURCE:
2.7

SO/IEC/IEEE 26515:2011]

t
rnowledgement of terms and conditions under which a working relationship is conducted

Contract, memorandum of agreement.

SO/IEC/IEEE 15288:2015]

fundamental concepts or properties of a system in its environment embodied in its eleme
ps, and in the principles of its design and evolution

htry: ISO/IEC 12207 and ISO/IEC/IEEE 15288 use thesword “elements” instead of “components”
Fal Specification follows that usage.

SO/IEC/IEEE 42010:2011]

architect
conventio
domain of

EXAMPLE 1
architectun

EXAMPLE }
framework

[SOURCE:
2.8

}

re framework
s, principles and practices for the\déscription of architectures established within a sped
application and/or community ef stakeholders

Generalized Enterprise Reference Architecture and Methodologies (GERAM) (ISO 15704) is
e framework.

SO/IEC/IEEE42010:2011]

work pro

architectd]t‘re view

ct expressing the architecture of a system from the perspective of specific system conce|

VA LY

nts,

hnd

ific

an

Reference Model of Open Distributed Processing (RM-ODP) (ISO/IEC 10746) is an architectlure

‘1S

[
2.9

SOURCE: 156

inVal h .l oh ol
TR ALY MM

architecture viewpoint
work product establishing the conventions for the construction, interpretation and use of architecture
views to frame specific system concerns

[SOURCE: ISO/IEC/IEEE 42010:2011]
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0

audit
independent examination of a work product or set of work products to assess compliance with
specifications, standards, contractual agreements, or other criteria

[SOURCE: ISO/IEC/IEEE 24765:2010]

2.1

1

baseline
approved version of a configuration item, regardless of media, formally designated and fixed at a

cific time during the configuration item’s life cycle

sp
[SO
2.1

URCE: [EEE 828:2012]
2

concept of operations

ver
to ¢

bal and/or graphic statement, in broad outline, of an organization’s assumptions or inten
n operation or series of operations

op
to
org

rational plans. In the latter case, the concept of operations in the plan covers a series of connected
e carried out simultaneously or in succession. The concept is desighed to give an overall pid
hnization operations. See also operational concept (2.25).

No%e 1 to entry: The concept of operations frequently is embodied in longsrdnge strategic plans

Notle 2 to entry: It provides the basis for bounding the operating space, system capabilities, int

ope
[SO

2.1
corj
<s}|

rating environment.
URCE: ANSI/ATAA G-043A-2012¢]

3
cern
stem> interest in a system relevant to onéer more of its stakeholders

tec
inf

[Sd
2.1

nological, business, operational, organizational, political, economic, legal, regulatory, ecologica
ences.

Nole 1 to entry: A concern pertains to any.influence on a system in its environment, including dev

URCE: ISO/IEC/IEEE 42010:2011]
i

configuration item

ite

or aggregation/of*hardware, software, or both, that is designated for configuration mj3

and treated as a single entity in the configuration management process

[SQURCE: ISQZIEC/IEEE 24765:2010, modified — added “item or”.]

215
customer
organization or person that receives a product or service

L in regard

and annual
operations
ture of the

brfaces and

blopmental,
and social

inagement

EXAMPLE Consumer, client, user, acquirer, buyer, or purchaser.

Note 1 to entry: A customer can be internal or external to the organization.

[SOURCE: IS0 9000:2015, modified — added “service”.]

2.1

6

design
<process> to define the architecture, system elements, interfaces, and other characteristics of a system
or system element

[SOURCE: ISO/IEC/IEEE 24765:2010, modified — changed “components” to “system elements”.]
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2.17
design

result of the process in 2.15

Note 1 to entry: Information, including specification of system elements and their relationships, that is sufficiently
complete to support a compliant implementation of the architecture.

Note 2 to entry: Design provides the detailed implementation-level physical structure, behavior, temporal
relationships and other attributes of system elements.

[SOURCE: ISO/IEC/IEEE 24765:2010]

2.18

design ch
design att
or service

[SOURCE:

2.19
enabling §
system th{
directly to

EXAMPLE

Note 1 to entry: Each enabling system has a life cycle of its own. This Téchnical Specification is applicable to €

enabling sy
[SOURCE:
2.20

environment

<system>
[SOURCE:

2.21
facility
physical
instrumer

[SOURCE:

2.22
incident

hracteristic

SO/IEC/IEEE 24765:2010]

fystem
t supports a system-of-interest during its life cycle stages but does not necessarily contrib
its function during operation

When a system-of-interest enters the Production Stage, a predtiction-enabling system is requi

stem when, in its own right, it is treated as a system-of-inferest.

SO/IEC/IEEE 15288:2015]

rontext determining the setting and gircumstances of all influences upon a system

SO/IEC/IEEE 42010:2011]

means or equipment \for facilitating the performance of an action, e.g. buildiy
ts, tools

SO/IEC/IEEE 15288:2015]

anomalou

a project, Troduct, service, or system

or unexpected event, set of events, condition, or situation at any time during the life cycl

ributes or distinguishing features that pertain to a measurable description of aproduct

ute

Fed.

ach

gs,

1%

of

[SOURCE: ISO/TEC/TEEE 1528872015}

2.23

information item
separately identifiable body of information that is produced, stored, and delivered for human use

[SOURCE: ISO/IEC/IEEE 15289:2015]

2.24
life cycle

evolution of a system, product, service, project or other human-made entity from conception through
retirement

[SOURCE: ISO/IEC/IEEE 15288:2015]

4
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2.25

life cycle model

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

[SOURCE: ISO/IEC/IEEE 15288:2015]

2.26

operational concept

verbal and graphic statement of an organization’s assumptions or intent in regard to an operation or
series of operations of a system or a related set of systems

Notle 1 to entry: The operational concept is designed to give an overall picture of the operatiohs using one or
mote specific systems, or set of related systems, in the organization’s operational environmentfrorm the users’
and operators’ perspective. See also concept of operations (2.11).

[SQURCE: ANSI/AIAA G-043A-2012¢]

2.27
operator
indlividual or organization that performs the operations of a system

Notle 1 to entry: The role of operator and the role of user may be vestedj.simultaneously, or sequenfially, in the
sanpe individual or organization.

Note 2 to entry: An individual operator combined with knowledge, skills and procedures may be copsidered as
an ¢lement of the system.

Notle 3 to entry: An operator may perform operations on/a system that is operated, or of a system that |s operated,
depending on whether or not operating instructions are placed within the system boundary.

[SQURCE: ISO/IEC/IEEE 15288:2015]

2.28
organization
grdup of people and facilities with an-arrangement of responsibilities, authorities and relatignships

EXAMPLE Company, corporation, firm, enterprise, institution, charity, sole trader, association,|or parts or
comibination thereof.

Notle 1 to entry: An identified part of an organization (even as small as a single individual) or an identified group
of organizations can be fegarded as an organization if it has responsibilities, authorities and relationslips. A body
of gersons organized-for'some specific purpose, such as a club, union, corporation, or society, is an organization.

[SQURCE: 1S0.9000:2015, modified — Note 1 to entry has been added.]

2.29

party
organization entering into an agreement

Note 1 to entry: In this Technical Specification, the agreeing parties are called the acquirer and the supplier.
[SOURCE: ISO/IEC/IEEE 15288:2015]

2.30

problem

difficulty, uncertainty, or otherwise realized and undesirable event, set of events, condition, or situation
that requires investigation and corrective action

[SOURCE: ISO/IEC/IEEE 15288:2015]

© ISO/IEC 2016 - All rights reserved 5
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2.31
process

set of interrelated or interacting activities that transforms inputs into outputs

[SOURCE: ISO/IEC/IEEE 15288:2015]

2.32

process outcome
observable result of the successful achievement of the process purpose

[SOURCE: ISO/IEC 12207:2008]

2.33

process p
high level
the proces

irpose

objective of performing the process and the likely outcomes of effective implementation of

S

Note 1 to eptry: The purpose of implementing the process is to provide benefits to the stakeholders.

[SOURCE:

2.34
product
result of a

Note 1 to ¢
software (€
and proces

[SOURCE:

2.35
project
endeavour

SO/IEC/IEEE 15288:2015]

[process

entry: There are four agreed generic product categories: hardware (e.g. engine mechanical p3
.g. computer program), services (e.g. transport), and precessed materials (e.g. lubricant). Hardw
ed materials are generally tangible products, while softivare or services are generally intangible.

S0 9000:2015]

with defined startand finish criteriaundertaken to create a product or service in accorda

with speciffied resources and requirements

Note 1 to €
activities 4
referenced

[SOURCE:

2.36
qualificat]
process of]

[SOURCE:
2.37

htry: A project is sometimes viewed as a unique process comprising co-coordinated and contro,
nd composed of activities fram the Project Processes and Technical Processes defined in
[nternational Standards.

SO/IEC/IEEE 15288:2015]

ion
demonstrdating whether an entity is capable of fulfilling specified requirements

SO/IEC2207:2008]

rt),
are

[1ce

led
the

quality a

surance

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

[SOURCE: ISO 9000:2015]

2.38

quality characteristic
inherent characteristic of a product, process, or system related to a requirement

Note 1 to entry: Critical quality characteristics commonly include those related to health, safety, security,
assurance, reliability, availability and supportability.

[SOURCE: ISO 9000:2015, modified — Note 1 to entry added.]

© ISO/IEC 2016 - All rights reserved
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2.39
quality management
coordinated activities to direct and control an organization with regard to quality

[SOURCE: ISO 9000:2015]

2.41
requirement
statement that translates or expresses a need and its associated constraints and conditions

[SOURCE: ISO/IEC/IEEE 29148:2011]

2.
refource
asset that is utilized or consumed during the execution of a process

Note 1 to entry: Includes diverse entities, such as funding, personnel, facilities, capital’'equipmen
utilfities, such as power, water, fuel and communication infrastructures.

Notle 2 to entry: Resources include those that are reusable, renewable, or consumable.

[SQURCE: ISO/IEC/IEEE 15288:2015]

2.43
retirement

withdrawal of active support by the operation and rhaintenance organization, partid
repglacement by a new system, or installation of an upgraded system

—

[SQURCE: ISO/IEC/IEEE 15288:2015]

4

eff¢ct of uncertainty on objectives

Note 1 to entry: An effect is a deviation frdm the expected, positive or negative. A positive effect is als
an ¢pportunity.

Notle 2 to entry: Objectives can have different aspects (such as financial, health and safety, and env
goalls) and can apply at differentlevels (such as strategic, organization-wide, project, product and proj

Notle 3 to entry: Risk is often-characterized by reference to potential events and consequences, or a c
of these.

Notle 4 to entry: Risk’/is often expressed in terms of a combination of the consequences of an even
chalnges in circumstances) and the associated likelihood of occurrence.

Notle 5 to_entry: Uncertainty is the state, even partial, of deficiency of information related to under
kndwledge-of an event, its consequence, or likelihood.

[, tools and

I or total

o known as
ironmental
cess).

pmbination

E (including

ctanding or

[SOURCE: I1SO Guide 73:2009, 1.1]

2.45
security

protection against intentional subversion or forced failure, containing a composite of four attributes:
confidentiality, integrity, availability and accountability, plus aspects of a fifth, usability, all of which

have the related issue of their assurance

[SOURCE: NATO AEP-67]

© ISO/IEC 2016 - All rights reserved
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2.46
service

performance of activities, work, or duties

Note 1 to entry: A service is self-contained, coherent, discrete and can be composed of other services.

Note 2 to entry: A service is generally an intangible product.

[SOURCE: ISO/IEC 12207:2008]

2.47

software
source cod

(CIIl
e, object code, control code, control data, or a collection of these items

Note 1 to enptry: A software item can be viewed as a system element of the referenced International Standard

of ISO/IEC
[SOURCE:

2.48
software
set of com

[SOURCE:

2.49
software
atomic lev

[SOURCE:

2.50
stage
period wit

Note 1 to
milestones

[EEE 15288:2015.
SO/IEC 12207:2008]

product
buter programs, procedures, and possibly associated documentation and data

SO/IEC 12207:2008]
it
] software component of the software architecturethat can be subjected to stand-alone test

SO0 26262-1:2011]

hin the life cycle of an entity that relates to the state of its description or realization

entry: As used in this Technical Specification, stages relate to major progress and achieven
of the entity through its life cycle,

Note 2 to emtry: Stages often overlap.

[SOURCE:

2.51

stakehold
individual
characteri

EXAMPLE
disposers,

SO/IEC/IEEE 15288;2015]

er

stics thattheet their needs and expectations

Ehd users, end user organizations, supporters, developers, producers, trainers, maintain|
cquirers, supplier organizations and regulatory bodies.

hnd

ing

ent

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

ers,

Note 1 to entry: Some stakeholders can have interests that oppose each other or oppose the system.

[SOURCE: ISO/IEC/IEEE 15288:2015]

2.52
supplier

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

or service

Note 1 to entry: Other terms commonly used for supplier are contractor, producer, seller, or vendor.

Note 2 to entry: The acquirer and the supplier sometimes are part of the same organization.

[SOURCE: 1SO/IEC/IEEE 15288:2015]

8
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2.53
system
combination of interacting elements organized to achieve one or more stated purposes

Note 1 to entry: A system is sometimes considered as a product or as the services it provides.
Note 2 to entry: In practice, the interpretation of its meaning is frequently clarified by the use of an associative
noun, e.g. aircraft system. Alternatively the word “system” is substituted simply by a context-dependent

synonym, e.g. aircraft, though this potentially obscures a system principles perspective.

Note 3 to entry A complete system mcludes all of the associated equ1pment facilities, materlal computer
o e support to

icg to users),
mbination.

Il specified

transform
ht solution

reduired, recominended, or permissible action, intended to contribute to the achievement of one or
mofe outcomes of a process

[SQURCE;1SO/IEC/IEEE 15288:2015]

»JO

technical management
application of technical and administrative resources to plan, organize and control engineering
functions

[SOURCE: ISO/IEC 12207:2008]

2.59

trade-off

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

[SOURCE: ISO/IEC/IEEE 15288:2015]
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2.60
user
individual

or group that interacts with a system or benefits from a system during its utilization

Note 1 to entry: The role of user and the role of operator are sometimes vested, simultaneously or sequentially, in
the same individual or organization.

[SOURCE: ISO/IEC 25010:2011]

2.61

validation

confirmat
use or app|

Note 1 to ¢
requiremel|

on, through the provision of objective evidence, that the requirements for a specitic inten
lication have been fulfilled

ntry: A system is able to accomplish its intended use, goals and objectives (i.e. meet stakeho
ts) in the intended operational environment. The right system was built.

Note 2 to enptry: In a life cycle context, validation involves the set of activities for ensuring and gaining confidd

that a systd

m is able to accomplish its intended use, goals and objectives in an environmeéntlike the operatic

environment.

[SOURCE:
2.62

S0 9000:2015, modified — Note 1 to entry and Note 2 to entry have been added.]

verificatipn

confirmat
fulfilled

on, through the provision of objective evidence, that Specified requirements have b

Hed

der

nce
nal

Een

Note 1 to entry: Verification is a set of activities that comparesasystem or system element against the required

characteris
itself. The §

[SOURCE:

3 Life ¢

tics. This includes, but is not limited to, specified\requirements, design description and the sys
ystem was built right.

S0 9000:2015 modified — Note 1 to entry has been added.]

ycle-related concepts

3.1 System concepts

3.1.1 Ge
This subc

neral

ause is included-to highlight and explain essential concepts on which this Techn

Specificati
systems,

nis based. These concepts are directly applicable to software, as addressed in ISO/IEC 122
addressed.in ISO/IEC/IEEE 15288, and to hardware, facilities, services, humans, proceg

and proceglures, data‘and naturally occurring entities.

3.1.2 Systems

fem

cal
07,
ses

The systems considered in this Technical Specification 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, data, processes
(e.g. processes for providing services to users), 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.

Figure 1 exemplifies the multitude of perceivable systems-of-interest in an aircraft and its environment
of operation. First, Figure 1 in its entirety comprises a transportation system with air, ground and
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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 manufacturers, the display will be their system-of-interest
and they will then determine the elements within their display system. On a deeper level, Figure 1 also
illustrates the following:

— the importance of defined boundaries that encapsulate meaningful needs and practical solutions;

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

— | that an entity at any level in a system structure can be viewed as a system;
— | that a system is comprised of a fully integrated, defined set of subordinate systems;

— | that characteristic properties at a system’s boundary arise from thel\interactiong between
subordinate systems;

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

— | that a system can be viewed as an isolated entity (that is, a product), or as an ordered cgllection of
functions capable of interacting with its surrounding envifonment, (i.e. a set of services)j

— | 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.

Ground
Transportation
System

O
Air Transp@hystem
S

Ticketing Air traffic

Fuel
distribution
system

Global positioning Maritime
receiver system Transport
°y°t"m

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

Whatever the boundaries chosen to define the system, the concepts and models in this Technical
Specification are generic and permit a practitioner to correlate or adapt individual instances of life
cycles to its system concepts and principles.

In this Technical Specification, 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
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individual can be, simultaneously or sequentially, a user and an element of a system, for example, the

pilotofap

rivate aircraft in the civil aviation system.

Humans contribute to the performance and characteristics of many systems for numerous reasons, e.g.
their special skills, the need for flexibility and for legal reasons. Whether they are users or operators,
humans 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 described in more detail in ISO 9241-210:2010 and ISO/TR 18529:2000.

3.1.3 Sy

The syster
is compos
each of w
the impler

agreement.

stem structure

h life cycle processes in this Technical Specification are described in relation to a system f
ed of a set of interacting physical, logical and/or other system elements, depicted in Figur

nich can be implemented to fulfil its respective specified requirements. Résponsibility
hentation of any system element may therefore be delegated to another,party through
A system is
composed of a
set of
interacting SyStem
system elements
el | I """ To achieve one or more
stated purposes
System System System (a boundary)
Element Element Element

Figure 2 — System and systeni element relationship

The relatignship between the system and its coinplete set of system elements can typically be resol

in a singlg
prospectiy
of system
indicated
system-of
elements
a hierarch
aspects af
necessaril

step only for the simplest of systems-of-interest. For more complex systems-of-intereg
e system element may itself need to be considered as a system (that in turn is compri
elements) before a complete set of system elements can be defined with confidence
by Figure 3. In this manner, the system life cycle processes are applied recursively t
interest to resolve its structure to the point where understandable and manageable syst
an be implemented @r reused, or acquired from another party. While Figures 2 and 3 im
cal relationship, inxeality there are an increasing number of systems that, from one or m|
e not hierarchical; such as networks and other distributed systems. So, recursion is

y linearly downward in all cases.
System - of -
Interest

System
Element

hat
P 2,
for
an

12

i Syslem
‘ Lm
m |

|

| System |

H H-m

| | H I H I

Figure 3 — System-of-interest structure
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3.1.4 Structure in systems and projects

Each system in the structure illustrated in Figure 2 (or Figure 3) could be the responsibility of
a separate project. This can be true whether the system is hierarchical, as used for the illustration,
or other system structure, such as a network, or a mix of structures. The point is that there can be
(and typically is) a strong correlation between levels of detail in the system structure and levels of
responsibility in a set of projects. Each project characteristically has responsibility for acquiring and
using system elements subordinate to it and creating and supplying to the level superior to it, as would
be the case for hierarchical, non-hierarchical, or mixed, system structures.

Any particular project normally views its system as the system-of-interest and whilst it can influence
higher system levels, it does not have responsibility for them. However, even though it mal not have
responsibility for each system element considered by itself, it does have responsibility. for [all system
elements that constitute its system-of-interest and consequently for the output of projects dt all levels
subhordinate to it, as shown in Figure 4.

Hierarchical view Span of concern Prbiect hierarch

of system structure for system- of-interest ) y
A
.
[ ]

System System-of-interest]) +—— Project
N
Is composed of 1:many [s responsible for:
Suppl
System PPy
System <
\ //\ 7T . 1:many
/ . System Acquisition

L}
.
. 1:many
- Is responsible y
L} .
E System element | <ot (Sugg(r)c]_lggte)
.
]
L}

Figure 4 — System and project hierarchies

diminish’with descending level of detail in the system-of-interest’s structure and eventuglly are no
longer~of direct attention or concern to the particular project. At this level (not necessarily the same
level down different paths of system-of-interest decomposition), a system element can be acquired with
acceptable risk and the detail of its composition can remain hidden below some level. For example, if
the system-of-interest for the project were a radar, in normal practice, the formulation and cure of the
slurry mix for the resistive part of a composition resistor on a printed circuit board in a subassembly in
a system element of the system-of-interest would not be addressed directly. Rather, the requirements
at the system-of-interest and possibly the system element level would drive choices 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 elements may appear to be where specialist disciplines or
particular implementation technology practices are present.

In{ractice, the risks associated with implementing systems that fulfil specified requirements typically

© ISO/IEC 2016 - All rights reserved 13


https://iecnorm.com/api/?name=2fba31fbd1cd6650215e9614e133ab7b

ISO/IEC TS 24748-1:2016(E)

3.1.5 Enabling systems

Throughout the life cycle of a system-of-interest, essential services are required from systems that
are not directly a part of the operational environment of the system-of-interest, e.g. mass-production
system, training system, maintenance system. Each of these systems enables a part, for example, a
stage, or stages, of the life cycle of the system-of-interest to be conducted. Termed “enabling systems”,
they facilitate progression of the system-of-interest through its life cycle. 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 1nd1rectly to the services prov1ded by the system- of 1nterest The 1nterrelat10nsh1ps
between thesy : hip
at each stpge in which the system -of- 1nterest and spec1f1c enabllng systems 1nterrelate In addition
to interactfing with enabling systems, the system-of-interest may also interact with other syStem$ in
the operatling environment, shown as Systems A, B, and C. Requirements for interfaces withlenabling
systems and other systems in the operational environment will need to be included in the requirements
for the system-of-interest.

System B in
Operational
Environment

System C in
Operational f
Enwannn{ﬂ ~

System A in
Operational
Emvironment

Interaction with
systems comprising the
operational envirenment

Enabling System
P

Syslem
of Interest

Enabling System
v i Y

‘I-m

with enabling systems Enabling System
Z

F

ot n

gure 5 — System-oftinterest, its operational environment and enabling systems

During eafh stage in the .System life cycle, the relevant enabling systems and the system-of-interest
are considered together. Since they are interdependent, they can also be viewed as a system. When
a suitable| enabling)system does not already exist, the project that is responsible for the syst¢m-
of-interest can-also be directly responsible for creating and using the enabling system. Creating [the
enabling gystems can be viewed as a separate project and subsequently another system-of-intergst.
Note that 4 giVen enabling system could be used more than once (i.e. several times during a given stdge,
or in multiple stages, or both) during a system’s life cycle, and that such use can have discontinuities.
The enabling system may also be used concurrently in multiple life cycle stages. Thus, it is necessary
to consider the full life cycle and concurrency requirements for the enabling systems. For example, a
specific fixture might be used for development retirement, for which there could be a significant time
delay. Or the fixture could be needed for development, operations and maintenance, and have activities
requiring the fixture concurrently. As another example, a training aid could be developed as part of the
Concept Stage, then refined and reused in development, operation and maintenance stages.
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3.2 Life cycle concepts

3.2.1 System life cycle model

Every system, whatever the kind or size, inherently evolves, from its initial conceptualization through
its eventual retirement, as defined in 2.23. It is generally useful to build a model of this progression,
showing each stage in the evolution, to help manage the evolution of the system. Models built for this
purpose are termed life cycle models. Movement from one stage to another represents a decision point
with specific criteria to be satisfied before movement to the next stage is allowed. These criteria usually
are directly based either on the completion of specific tasks and demonstration of successful outcomes,

or feadiness to start specific tasks In order to achieve required outcomes, from sets of
sugh as are in ISO/IEC 12207 and ISO/IEC/IEEE 15288. A life cycle model, then, is a_decis
corjceptual segmentation of the definition of the need for the system, its realizationyas a

serjvice, or some mix of both, and its utilization, evolution and disposal. Note that theactual p
of § system through the parts of the model, however done, is the system’s life cycle:

stated before, it is the need to make a decision to specific criteria, usually process outcd

cydle model. Note that it may be useful to develop one or marespecific process views from the
of ftage transition decision making, following the infofmation given in ISO/IEC/IEEE 1]
Anhex E and ISO/IEC 12207:2008, Annex E.

A spcondary aspect of using a life cycle model is that it can help an organization ensure that
its work and its processes within a larger framework, which may have useful business over
forlexample, the discussion of a services life ¢ycle model in 5.7.

Seyieral factors make system life cycle\planning, provisioning and operation difficult t
Ecqnomics and market forces, as well.a$ novelty, complexity and operational stability affect
of & system’s life cycle. Some systems have life cycles that are decades long (for exampl
satgllites, ships) and some are very-short (for example, instruments and consumer electroniq

A typical system, however,progresses through a common series of stages where it is conce
developed, produced as a.product or service (or a mix of both), utilized, supported and retir¢
cydle model is the framework that helps ensure that the system is able to meet its required fu

processes,
ion-linked
broduct or
Fogression

operating
pression of
 progress.
me-based,

pre a system can progress to subsequent stages that is the-most important reason for ysing a life

viewpoint
288:2015,

t thinks of
tones. See,

D manage.
the length
b, aircraft,

S).

ptualized,
bd. The life
pctionality

thrpughout its life.(Thus, to define system requirements and develop system solutions ¢luring the

itilization,
isions and
esigned in
o perform

g tha

subsequent stages in its evolution.

interfaces

t the system is ready to progress to

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, the figure implicitly conveys a uniformity and single linearity of time progression that is not
inherently part of a life cycle model: stages do not necessarily occur one after another in time sequence.
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So, one actuality of the “progression” of a system through its life cycle could be as represented in
Figure 7. When, in this Technical Specification, reference is made to the next, subsequent, or later stage,
this type of model must be kept in mind to avoid confusion by inferring linear time sequencing. Further,
although each stage is represented in Figure 7, as if it were approximately the same time duration as
the other stages, in actuality, the durations of different stages can be and usually are quite different.
For example, for a given system, the Concept Stage might last only weeks, the development might take
months, the utilization could continue for years and retirement might be accomplished in days.

Development Iteration and recursion possible on all paths
Concept <> Production [=——=>| Utilization Retirement
A A i
—>»|  Support

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

A system ]
in organiz
in terms d

progresses through its life cycle as the result of actiens, performed and managed by peq
htions, using processes for their performance. The detail in the life cycle model is expres
f these processes, their outcomes, relationships. and occurrence. A key aspect of life cy
managem¢nt is that each stage requires entry criteria that shall be met before effort from that st
is allowed. Further, each stage requires exit criteria before effort on that stage meets are crit¢
for satisfactory completion. Since stages can haye*complex relationships as illustrated in Figur

ple
sed
rcle
hge
ria
b 7

definition
be started
criteria se

pf both entry and exit criteria for a specific stage are needed. For example, if one stage sho
before a “preceding” stage is completed, the stage being started should have its own entra
parate from the exit criteria of the “preceding” stage. Thus, the use of stages correspond

uld
hce
5 to

satisfying
whatever {

decision criteria before allowing further progress, providing a strong project control featire,
he sequence of stages withina given system’s life cycle model.
Five common principles associated with a life cycle model are the following:
a syste¢m progresses thfough specific stages during its life;

enabling systems should be available for each stage in order to achieve the outcomes of the stagg;

atspe
should

ificlife ¢ycle stages, attributes, such as producibility, usability, supportability and disposabi
| be specified and designed into a system;

lity

progressien to another stage requires satisfaction of exit criteria of the current stage and poss
entrance criteria for the following stage or stages;

bly

exit criteria are usually based on satisfactory outcomes of the stage being completed and may
include demonstrable readiness to execute the processes in the subsequent stage or stages.

3.2.2 System life cycle stages

Life cycles vary according to the nature, purpose, use and prevailing circumstances of the system.
Nevertheless, despite an apparently limitless variety in system life cycles, there is an underlying,
essential set of characteristic life cycle stages that exists in the complete life cycle of any system. Each
stage has a distinct purpose and contribution to the whole life cycle and should be considered when
planning and executing the system life cycle.
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The stages represent the major life cycle periods associated with a system and they relate to the state
of the system description or realization of the system'’s set of products or services. The stages describe
the major progress and achievement milestones of the system through its life cycle. They give rise to
the primary decision gates of the life cycle. These decision gates are used by organizations to contain
the inherent uncertainties and risks associated with costs, schedule and functionality when creating or
utilizing a system. The stages thus provide organizations with a framework within which management
has high-level visibility and control of project and technical processes.

Table 1 shows a commonly encountered example of life cycle stages. Also shown are the principal
purposes of each of these stages and the possible decision options used to manage the achievement and

I‘lS r accaciatad with nraoraccion throuah tho lifo cucla
S5SOEEe eWHH- PO SFeSSo o Eeie e

Table 1 — Example of stages, their purposes and major decision gates

Life cycle . A
stages Purpose Decision opflgi‘b’

Identify stakeholders’ needs
Concept Explore concepts

Propose viable solutions

Refine system requirements .
y d == Begin subsequent

Create solution description stage or stages
Development ]
Build system — Continue this stage
Verify and validate system — Gotoorrestarta
Produce systems preceding stage
Production ;
Inspect and test — _H_Old project
- activity
Utilizati Operate system'to satisfy
tilization users’ needs — Terminate project
Support Provide sustained system
pp capability
Retirement Store, archive or dispose of

system

Organizations employ stages-differently to satisfy contrasting business and risk mitigation strategies.
Using stages concurrentlyand, in a few cases, even in different orders, can lead to life cycle forms
Witrlll distinctly different characteristics. Sequential, incremental or evolutionary life cycle forms
arg frequently used. Alternatively, a suitable hybrid of these can be developed. The sel¢ction and
development of such life cycle forms by an organization depend on several factors, including the
buginess context;the nature and complexity of the system, the stability of requirements, the fechnology
opportunities; the need for different system capabilities at different times and the availability of budget
and resoutces. In addition, major decision gates, often called milestones and reviews to focus on making
theldecisions may be incorporated by an organization on an incremental basis within a stage} as well as
at theend 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 needs to be considered during any other stage of the life cycle. As a consequence, the contributing
parties need to coordinate and cooperate with each other throughout the life cycle. This synergism of
the life cycle stages and the functional contributors is necessary for successful project actions. Close
communication with project team members from the different functions and organizations responsible
for other life cycle stages leads to consistency in the life cycle.

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

As with any system, each enabling system also has its own life cycle. Each life cycle is linked and
synchronized to that of the system-of-interest. For example, if an enabling system does not already
exist, its requirement is defined during the Concept Stage of the system-of-interest (or later if lead times
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permit), before the enabling system is utilized as shown in Figure 8 to provide its particular service to
the system-of-interest.

An enabling system may pre-exist the system-of-interest, i.e. be an existing part of the infrastructure of
the organization responsible for the system-of-interest or be in a service supplier’s organization. Pre-
existing enabling systems can introduce additional constraints on the system-of-interest.

Each enabling system can itself be considered as a system-of-interest, having in turn its own enabling
systems. Therefore, the concepts in this Technical Specification can also be applied to enabling systems.

NEED FOR SERVICES |

v Concept System l 4

Confept |Development[ Production | Utilization Support | Retirement

The System-of-Interest requirements
for enabling services

¥ Development System ‘ '
’.‘ l Concept lDevelopment[Prod ction | Utilization | Support Retirement ‘
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J delivered to the System-of-Interest
i g Production System
i ',". Concept |Deve pmentl Profjuction | Utilization| Support | Retirement
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: : g Support System
3 H .."‘ Corffept |Deve10 mentl Production| Utilization| Support |Retirement
‘._‘ H .."
K s e 4 Retirement System
““ -"‘ -' .." Corl fept [Developmentl Proquction| Utilization Support | Retirement
s ’, H o
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Concept ‘Developmentl Productionl Utilizationl Support |Retirement
Svstem -of-Interest

SYSTEM-OF-INTEREST
SERVICES TO ITS

OPERATIONAL

Figure 8 =~ System interaction with typical enabling systems

3.3 Profess concepts

3.3.1 Lifecycle processes

The life cycle processes defined in this Technical Specification can be used by any organization when
acquiring and using, as well as when creating and supplying, a system. They can be applied at any level
in a system’s structure and at any stage in the life cycle.

The life cycle processes are based on principles of ownership (a process is associated with a
responsibility, discussed further in 3.3.2) and modularity. That is, the processes are the following:

— strongly cohesive, meaning that all the parts of a process are strongly related;
— loosely coupled, meaning that the number of interfaces among the processes is kept to a minimum.

The processes described in this Technical Specification 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

Organizations, when considering a new project, should select a life cycle model, such as shown in
Figure 7 and the necessary life cycle processes to satisfy applicable life cycle stage entry or exit criteria.
Decisions as to which processes to select should be based on cost-benefit or risk reduction. 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/IEEE 15288 and ISO/IEC 12207 provide a specific example of four groups of system life cycle
processes: Agreement, Organizational project-enabling, Technical management and Technical. Each
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cess has a specific purpose, a set of expected outcomes and a set of activities and tasks:-H
rocesses is described in Clause 6 of each referenced International Standard and sumimari

[E The process groups in ISO/IEC 12207 and ISO/IEC/IEEE 15288 are identical. There are
iveen the two standards at lower levels within a given group (i.e. purpose, outcomes; activities
se differences do not affect the discussion of project groups in this subclause.

1.2 Agreement processes

b agreement processes are applicable for establishing the relationship and requirement]
acquirer and supplier. The agreement processes provide thebasis for initiation of ot}
cesses to enable arriving at an agreement to conceive, develop, produce, utilize, support,
tem and to acquire or supply related services.

e agreement processes can be used for several purposes) such as listed below, to

form and ensure completion of an agreementbetween an acquirer and a supplier for
system at any level of the system structure,

establish and carry out agreements to acquire a system or related enabling system servi

obtain work efforts by consultants, subcontractors, organizations, projects or individual
within a project, and

provide the basis for closingxan agreement after the system has been delivered or wor
completed and payment made.

1.3 Organizational project-enabling processes

fanizational projedt-enabling processes are for that part of the general manageme
ponsible for establishing and implementing projects related to the products and sery
anization. Thus, the organization through these distinct processes provides the services
strain and{enable the projects, directly or indirectly, to meet their requirements.

b Organizational Project-enabling Processes included in International Standards
[£C12207 and ISO/IEC/IEEE 15288 are not necessarily the only processes used by an or

ach group
zed below.
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g 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 Specification. The Organizational Project-enabling Processes of ISO/IEC/IEEE 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 shoule
address elsewhere, for example, in the Human Resource 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.

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
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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 are

the follow

ing:

purpose and objectives;
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Technical management processes

Technical processes

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

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

FtiTat organtzationat poticies and procedures are defined that Set fortit the retevant Hfe-cy
ses of the International Standards cited above and that are applicable to projects within
zation and its constituent parts;

e that appropriate models, methods and tools are selected and provided to projects so f
hn complete process activities efficiently and effectively;

b that projects have adequate resources for the project to meet buidget, schedule
mance requirements within acceptable risks and that human resourges are appropriat
d for completing their responsibilities;

e that project work products for delivery to customers are of a'stiitable quality;

ible for future needs.

jcal management processes are used to manage technical process activities and to ass
I of an agreement. Technical management, processes are performed to establish and upd
hssess progress against plans and system requirements, to measure and control wj
make required decisions, to manage, risks and configurations and to capture, store,
Le information. Outcomes from performing the technical management processes help in
1ment of the technical processes.

med at each level of the system structure. These processes also apply when perform
nal project-enabling, processes or carrying out the activities related to a life cycle std
tilization, suppotrtiand retirement.

bral projects ‘co-exist within one organization, technical management processes should
allow for the'management of the resources and performance of the multiple projects.
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b that knowledge acquired during the execution of a preject is retained in a form thal is
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ntcal management processesltapply to technology exploration projects that are most offten
afger projects. When that\is the case, the appropriate technical management proces
are perfor
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from ISO/IEC/IEEE 15288 should be performed to engineer a system.

Business or Mission Analysis Process

Stakeholder Needs and Requirements Definition Process
System Requirements Definition Process

Architecture Definition Process

Design Definition Process

System Analysis Process
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Implementation Process
Integration Process
Verification Process
Transition Process
Validation Process

Operation Process

Maintenance Process
Disposal Process

E The titles of these processes are identical to those in ISO/IEC 12207 except for d
em/Software Requirements Definition Process in that International Standard.

se processes should be performed to satisfy the entry or exit criteria of @ system life cyd

dard for that technical domain.

.3t2 Process responsibility

An|organization is-a-body of entities organized for some specific purpose and may be as d
corjporation, agency, society, union, or club. An organization may be part of a parent organi;
a s¢ciety being parent to clubs that are a part of it). When an organization enters into an ag
is a party. Raxties may have the same parent organization, although it is equally possible that
differentparent organizations (e.g. two clubs from the same society making an agreement ot
from two'different societies making an agreement).

, which is

le stage or
a feasible
schedules
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Eystems to
p expected
to both a

1 Disposal
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stem, such
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Typically, organizations distinguish different areas of managerial responsibility and action through
agreements, as indicated in Figure 9. Together, these areas contribute to the organization’s overall
capability to trade. This Technical Specification employs a process model based on three primary
organizational areas (or levels) of responsibility: organization, project and technical. Within each
organization, a coordinated set of organizational project-enabling, technical management and technical
processes contribute to the effective creation and use of systems, and therefore to achieving the
organization’s goals.

Each process is considered to be the responsibility of a party. An organization may perform one or
more processes. A process may be performed by one organization or more than one organization, with
one of the organizations being identified as the responsible party. A party executing a process has the
responsibility for that entire process even though the execution of individual tasks may be by different
parties. The responsibility aspect of the life cycle architecture facilitates adaptation and application
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of International Standards, such as ISO/IEC/IEEE 15288 or ISO/IEC 12207 on a project, in which many
parties may be legitimately involved.

O
O
O
Organization A @

Organization C

] —

ORGANIZATIONAL
PROJECT - ENABLING

Ry

ORGANIZATIONAL
PROJECT - ENABLING
PROCESSES

K ooo

}

AGREEMENT

PROCESSES TECHNICAL

MANAGCEMENT
TVETYT

PROCESSES

TECHNICAL
MANAGEMENT
PROCESSES

TECHNICAL
PROCESSES

TECHNICAL
PROCESSES

AGREEMENT
PROCESSES

PROCESSES '

ORGANIZATIONAL
PROJECT - ENABLING

PROCESSES '_|
O
O
O

Figurg 9 — Agreements on responsibilities for organizational project-enabling, technical
management and technical processes among cooperating organizations

TECHNICAL
MANAGEMENT
PROCESSES

TECHNICAL
PROCESSES

Organization B

Different prganizations (or parts thereof) as parties, and different areas of responsibility within
an organiyation, mutually establish their working relationships and acknowledge their respective
responsibilities by making.agreements. These agreements unify and coordinate the contributions mpde
by different parties in order that they can meet a common business purpose.

3.4 Profess application

Each systdm/ife’ cycle process in Figure 10 can be invoked, as required, at any point, and at multjple
points, thioughout the life cycle and there is no definitive order or time sequence in their use. The
detailed purpose and timing of use of these processes throughout the life cycle are influenced by
multiple factors, including social, trading, organizational and technical considerations, each of which
can vary during the life of a system. An individual system life cycle is thus a complex system of processes
that will normally possess concurrent, iterative, recursive and time dependent characteristics. These
statements are true for both a system-of-interest and any enabling systems.
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System Life Cycle Processes

Agreement Technical Technical
Processes Management Processes
Processes
. Business or
A““‘é:“m“": :"f““ Mission Analysis
(Clause 6.1.1) Project Planning Process Process (Clause 6.4.1)
(Clause 6.3.1)
Stakeholder Needs &

(Clause 6.1.2)

Project Assessment and
Control Process

Process (Clause 6.4.2)

—

System Requirements
Definition Process
(Clause 6.4:3)

Architecture
Definition Process
{Elause 6.4.4)

VA D |

Design Definition

Process
(Clause 6.4.5)

System Analysis
Process
(Clause 6.4.6)

Implementation Process
(Clause 6.4.7)

Integration Process
(Clause §.4.8)

(Clause 6.3.2)
Decision Managemaent

Process

Cl 6.3.3

Organizational e

ij ect-E I"Iah“ng Risk Management

Process

Processes (Clause 6.3.4)

Life Cycle Model Configuration
Management Process Management Process
(Clause 6.2.1) {Clause 6.3.5)

-—
Infrastructure Information Management
Management Process Process
(Clause 6.2.2) (Clause 6.3.6)
Portfolio o
Management Process Measuspment Process
(Clause 6.2.3) (Clause 6.3.7)
(2,
Human Resource
Management Process nu.l?ﬁ;mm'
(Clause 6.2.4) 1 (clause 6.3.8)
Quality Management |
Process
(Clause 6.2.5)
*. S )
Knowledge Management
Process
(Clause 6.2.6)
'\

O
L@.

Verification Process
(Clause 6.4.9)

Transition Process
{Clause 6.4.10)

Validation Process
(Clause 6.4.11)

Operation Process
{Clause 6.4.12)

Maintenance Process

NOTE 1

(Clause 6.4.13)

Disposal Process
{Clause 6.4.14)

Figure 10 — System life cycle processes

where the processes are described, not to the clauses in this Technical Specification.
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NOTE 2  InISO/IEC 12207, the heading for the figure in that standard is System/Software Life Cycle Processes
and the process in ISO/IEC 12207:2008, 6.4.3 is titled System/Software Requirements Definition Process.

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, as well as between projects, e.g. when different
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. The recursive use of processes, i.e. the repeated

applicatiop of the same process or set of processes applied to successive levels of detail in a syste

hierarchic
processes
at the leve
then modi
and consis

The chang
changes, n
in organiz,
the life cyq

The life cy
of this con
structure.
stages and
for any syj

3.5 Pro

This Techi
these proc
views and
3.3.1 for sy

Figure 11
views of t

bl structure is a key aspect of the application of this Technical Specification. The output
nt any level, whether information, artefacts or services are inputs to the same procésses u
above or level below. This results in a response, information, artefacts, or service, which
fy the original output. In this way, the outputs across all levels of the system,¢an be resol
tency achieved, e.g. system element descriptions that conform to an architécture.

pw opportunities for system element implementation, modified stru¢ture and responsibili
htions) requires continual review of the selection and timing of (process use. Process us
le is thus dynamic, responding to the many external influences\on the system.

cle stages assist the planning, execution and management-of life cycle processes in the f
nplexity in life cycles by providing comprehensible andurecognizable high-level purpose

the application of life cycle processes to build an-appropriate and effective life cycle md
tem.

resses under key views

hical Specification contains processegs,that are applicable throughout a life cycle. Howe
esses may be used in different ways'by different organizations and parties with differ
objectives. This subclause presents processes and their relationships under key views.
rnopses of the processes.

lepicts illustrative examples’of the life cycle processes and their relationships under differ
he usage of the Technical Specification. The basic views shown are: contract, managem

m'’s
5 of
sed
Can
red

ing nature and complexity of the influences on the system (e.g. operational environment

ries
b in

ace
hnd

Precedence, particularly in similar market and product sectors can assist the selection of

del

Ver,
ent
See

ent
bnt,

technical management, engineering, operating, support and project. Further discussion of views, their

creation a

24

nd use, is given imAhnex A.
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oper

htor,

er

iner,

lier

— Portfolio management

— Quality management

— Life cycle model management

Organizational Project-enabling Processes

— Knowledge management

— Infrastructure management

— Human resources management

Figure 11 — Life cycle processes roles and relationships
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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 organization establishes, uses and maintains a process framework that services
multiple projects and complements their technical effort. Under the technical management view, the
organization initiates, supports and controls projects. Under the engineering view, the developer or
maintainer conducts its respective engineering tasks to produce or modify products or services. Under
the operating view, the operator provides operation service for the users. Under the support view, the
maintainers and suppliers apply parts and services to sustain and improve the operation of the system.
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 s
multiple p|
and imple

their continuous improvement.

The proce
structure

An organi
acquirer w

An organi
one organ

ojects; these are employed by an organization at a higher, e.g. corporate, level to estdb
nent an underlying structure made up of associated life cycle processes and persennel

sses and parties (or stakeholders) are only related functionally. They de‘not dictat
for a party.

ation or a party gets its name from the process it performs, for,éxample, it is called|
hen it performs the Acquisition Process.

vation may perform one process or more than one process, aptecess may be performed
[zation or more than one organization. Under one contract or application of this Techn

Specificati

but it can perform other processes.

In the Technical Specification itself, the relationships betweén‘the processes are only static. The m
important| dynamic, real-life relationships between the processes, between the parties, and betw
the procegses and the parties are established when<the appropriate International Standard

ISO/IEC/IEEE 15288 for systems or ISO/IEC 12207 for software) is applied on projects in a man
specific to|that project. Each process (and the party-performing it) contributes to the project in its

derivation|
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operator)

for the ben
contributg
providing
specialize

Where pr
processes
ISO/IEC 12
thereisad

n, a given party should not perform both the AcquisitioProcess and the Supply Proc
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ish
hnd

an
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bSS,

Ccontributes by operating the products or providing the services in the system’s environ
efit of the users, the busiress, and the mission. The Maintenance Process (and the maintaif
s by maintaining and sustaining the products and services for operational fitness and
support and advice to the user community. Each process contributes by providing unic
l functions to othler processes as needed.

bcesses afe-applied to system elements of a specific nature (e.g. software), the reley
from the’ standard that applies to that kind of element will be invoked (in this c:
2077, as well as appropriate system processes. This holds true for elements of all types. T}
ormplementary duality of process interplay as the particulars of a system are instantiated

ant
hse,
Jus,

As

of

a specific
validating

the system, to ensure that the software is validated as part of the system.

All of the above statements apply to enabling systems, as well as the system-of-interest.

4 Life cycle stages

4.1 General

] +la Ldati £, £1 HImN 3 | | £ of 11 -
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Life cycle stages are the specific framework within which system life cycle processes are applied to
life cycle models. The value of stages is that entry into and exit from each stage represents a decision
point. Therefore, progress is explicitly gated and the criteria for each step of progress, moving to the
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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/IEEE 15288 can be invoked at any point
throughout the life cycle, as was noted in 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. Note that,
for a given process, the outcome or outcomes for one stage may not be the same as for other stages. It is
neGesss o-considerthe sutcome oroutcomesforeachprocessinvoked duringa given stage to ensure

the appropriate outcome or outcomes are obtained to support the exit criteria for thaff stage and
thel entrance criteria for any ensuing stages.

So,|system, software, service (or other) life cycle processes can be invoked concurrently, fteratively,
redursively and time dependently in whatever stages of an individual system,Software, fervice, or
othler, life cycle model are applicable to a given project. The scale and rigour of process applicdtion in the
listed stages and the duration of these stages will be determined by the varyitig business angl technical
nedds of the projects defining and using the life cycle model.

Thé¢ processes invoked are generally performed by systems other, than the system-of-intergst, e.g. by
engbling systems.

This Technical Specification describes the following six stages-as examples:
a) | Concept Stage;

b) | Development Stage;

c) | Production Stage;

d) | Utilization Stage;

e) | Support Stage;

f) | Retirement Stage.

In the following subclauses; for each example stage, an overview description is given, fqllowed by
dedcriptions of the examplé stages purpose and outcomes.

4.2 Concept Stage

4.2l11 Overview

The¢ Concept/Stage begins with initial recognition of a need or a requirement for a new pystem-of-
interest or for the modification to an existing system-of-interest. This is an initial explofation, fact
fingling and planning period when economic technical, strategic and market bases are assess¢d through

: ; 1. Lo .. 1o e s 1 efr s 1 s
ACqutr et/ mararKet st vey,DuS eSS —ormtSstotr—attary stS;—Sortatio—Sspacetaciiteato—ata feaSlblllty

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

One or more alternative concepts to meet the identified need or requirement are developed through
analysis, feasibility evaluations, estimations (such as cost, schedule, market intelligence and logistics),
trade-off studies, and experimental or prototype development and demonstration. The need for one
or more enabling systems for development, production, utilization, support and retirement of the
system-of-interest is identified and candidate solutions are included in the evaluation of alternatives
in order to arrive at a balanced, life cycle solution. Typical outputs are stakeholder requirements,
concepts of operation, assessment of feasibility, preliminary system requirements, outline architecture
and design solutions in the form of drawings, models, prototypes, etc., and concept plans for enabling
systems, including whole life cost and human resource requirements estimates and preliminary
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project schedules. Decisions are made whether to continue with the implementation of a solution in the
Development Stage or to cancel further work.

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

4.2.2 Purpose

The ConC ant-Staga 1c avacntad +0 accnce o oo c ool n e A ooty accigra it oo to
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develop prleliminary system requirements and a feasible architecture and design solution.

4.2.3 Outcomes
The outcomnes of the Concept Stage are listed below.

a) The identification of new concepts that offer such things as new capabilities, enhanced ovefall
perforimance, or reduced stakeholders’ total ownership costs over the systeénmplife cycle.

b) An agsessment of feasible system-of-interest concepts, with initial Jarchitectural and other
soluti:ﬁns, including enabling systems throughout the life cycle, for\elesure against both technjcal
and bysiness or mission stakeholder objectives.

c) The pteparation and baselining of stakeholder requirements and preliminary system requirements
(techrfical specifications for the selected system-of-interest’and usability specifications for [the
envisgged human-machine interaction).

d) Refingment of the outcomes and cost estimates for stages of the system life cycle model.

e) Risk iglentification, assessment and mitigation.plans for this and subsequent stages of system [life
cycle fnodel.

f) Identification and initial specification of‘the services needed from enabling systems throughjout
the lif¢ of the system.

g) Concepts for execution of all succeeding stages.

h) Plans pnd exit criteria for the Pevelopment Stage.
i) Develppment and satisfaction of stage exit criteria.
j)  Approval to proceed to the appropriate stage or stages, based on the specific life cycle model in pse

by the| project.

4.3 Development Stage

4.3.1 Overview

The Development Stage begins with sufficiently detailed technical refinement of the system
requirements, system architecture, and the design solution and transforms these into one or more
feasible products that enable a service during the Utilization Stage. The system-of-interest may be a
prototype in this stage. The hardware, software, operator, process and facility interfaces are specified,
analysed, designed, fabricated, integrated, tested and evaluated, as applicable and the requirements for
production, training and support facilities, and transitions, are defined. This stage also ensures that the
aspects of other stages (production, utilization, support, and retirement) and their enabling systems’
requirements and capabilities are considered and incorporated into the design through the involvement
of all interested parties. Feedback is obtained from stakeholders and those who will produce, operate,
use, support and retire the system-of-interest through such means as a series of technical or other
reviews. Outputs are a system-of-interest or a prototype of the final system-of-interest, refined
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requirements for enabling systems or the enabling systems themselves and all documentation and cost
estimates of future stages.

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

4.3.2 Purpose

Th¢ Development Stage is executed to develop a system-of-interest that meets stakeholder, reguirements
and can be produced, tested, evaluated, operated, supported and retired.

4.313 Outcomes
Th¢ outcomes of the Development Stage are listed below.

a) | Baselined technical information, including evaluated and refined“system requiremepts are as
follows:

— hardware diagrams, drawings and models;
— software design documentation;

— process and procedure documentation;

— facility design documentation;

— interface specifications;

— production plans;

— operating instructions;

— training manuals for operators;

— maintenance procedutes;

— retirement considerations.

b) | Project budget dnd'schedule baselines and life cycle ownership cost estimates.

c) | A system-afiinterest structure comprised of, for example, hardware elements, softward elements,
human elenients, process elements, facility elements and the interfaces (internal and ekternal) of
all such.elements.

d) | Vérification and validation documentation.

e) Transition planning documentation.

f) Evidence supporting a decision, with all risks and benefits considered, that the system-of-interest
meets all specified requirements and is producible, operable, supportable and capable of retirement
and is cost effective for stakeholders.

g) Refined and baselined requirements for the enabling systems.
h) A prototype or final system-of-interest.
i) Refined outcomes and cost estimates for the Production, Utilization, Support and Retirement Stages.

j) Definition of the enabling system services required in subsequent life cycle stages.
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by the

Plans and exit criteria for the Production and Support Stages.
Identification of current risks and determination of their treatment.

Satisfaction of stage exit criteria.

project.

4.4 Production Stage

Approval to proceed to the appropriate stage or stages, based on the specific life cycle model in use

4.4.1 O‘terview

The Produftion Stage begins with the approval to produce the system-of-interest. The system-of-intef

may be in
produced.
the remai
redesigns,
to continu

nder of the system life cycle. During this stage, the system may underge_enhancements

e evolving a cost effective service from the stakeholder view.

It is presy
productio
items are

4.4.2 Py

The Production Stage is executed to produce or manufacturgthe system-of-interest, test it and prod
hbling systems as needed.

!

Outcomes

dividually produced, assembled, integrated and tested, as appropriate, or may be mza
Planning for this stage begins in the preceding stage. Production may continue through

the enabling systems may need to be reconfigured and production staff re-trained in or

med that the organization has available the budget and enabling systems that consist

equipment, facilities, tools, processes, procedures and competent human resources. Thi
eveloped or acquired in order to be available when needed'to'énable production.

rpose

mes of the Production Stage are listedibelow.
ication of the production capability.

bition of resources, materjal,'services and system elements to support the target product
ty goals.

stem produced according to approved and qualified production information.
bed product transfer to distribution channels or acquirer.
hnd exit cpiteria for the Utilization Stage and the Support Stage.

ed concepts for execution of all succeeding stages.

est
Ss-
out
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der
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ese

Lice

ion

(trisks and mitigating actions identified.

Quality assured systems-of-interest accepted by the acquirer.

Satisfaction of stage exit criteria.
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4.5 Utilization Stage

4.5.1 Overview

The Utilization Stage begins after installation and transition to use of the system. The Utilization Stage
is executed to operate the product at the intended operational sites to deliver the required services
with continuing operational 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
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| reporting of anomalies, deficiencies, and failures. The response to identified problemny
ing no action; maintenance and minor (low cost/temporary) modification (4.6); major (p
dification and system-of-interest life extensions (4.3 and 4.4), and end-of-life retirement (

ing this stage, the product or services can evolve giving rise to different configuration;
tems may likewise evolve. The operator operates the different configurations and the r
duct supplier manages the status and descriptions of the various versions and configuraf]
duct or services in use.

presumed that the organization has available the Utilization Stagé enabling system whi
ncilities, hardware and software, processes, procedures, trainédpersonnel and instructio
bse items are developed or acquired in order to be available When needed to support utiliz

.2  Purpose

e Utilization Stage is executed to operate the. product, to deliver services within
ironments and to ensure continuing operational‘effectiveness.

3 Outcomes
e outcomes of the Utilization Stage arélisted below.

Experienced personnel with the competence to be operators in the system-of-interest a
operational services.

An installed system-of-interest that is capable of being operated and of providing s
operational services.

Performance and'¢ost monitoring and assessment to confirm conformance to service ob

Identification, -of problems or deficiencies, informing appropriate parties (user, dej
production,or support) of the need for corrective action.

Newwepportunities for system-of-interest enhancement through stakeholder feedback.

Rlans and exit criteria for the Retirement Stage.

classifying
s includes
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Felopment,

g)
h)

Satisfaction of stage exit criteria.

Approval to proceed to the appropriate stage or stages, based on the specific life cycle model in use

by the project.

4.6 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
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Support Stage is completed with the retirement of the system-of-interest and termination of support
services.

This stage includes those processes related to providing services that support utilization of the
system-of-interest. This stage also includes processes to use and monitor the support system itself and
its services, including the identification, classification, and reporting of anomalies, deficiencies and
failures of the support system and services. Actions to be taken as a result of identified problems with
the support system include maintenance and minor modification of the support system and services,
major modification of the support system or services (4.3 and 4.4), and end-of-life retirement of the
support system and services (4.7).

During thip stage, the support system and services can evolve under different versions or configuratigns.
The suppoyt organization operates the different versions or configurations and the responsible-product
organizatiEn manages the status and descriptions of the various versions and configuratjops of [the
support syistem and services in use.

It is presymed that the supporting organization has available the enabling systems; which conpist
of facilitigs, equipment, tools, processes, procedures, trained support personnel’and maintenahce
manuals. The items making up the support enabling system are developed and@cquired in order tq be
ready when needed to support the system-of-interest.

4.6.2 Puyrpose

The suppgrt stage is executed to provide logistics, maintenance; and support services that engble
continuing system-of-interest operation and a sustainable servicg.

4.6.3 Outcomes
The outcomes of the Support Stage are listed below.
a) Traingd personnel who will maintain the systeimnand provide the support services.

b) Organjizational interfaces with the operating and production organizations that ensure problem
resolution and corrective actions.

c) Mainthined product and servicesiand the provision of all related support services, including
logistu]:s, to the operational sites.
d) Produkt and service maintenance and corrected design deficiencies.

e) All required logistics-support, including a spare parts inventory sufficient to satisfy operatignal
availapility goals.

f) Current risks and mitigating actions identified.

g) Agreementto terminate support services.

h) Satisfaction of stage exit criteria

i) Approval to proceed to the appropriate stage or stages, based on the specific life cycle model in use
by the project. Ordinarily, this would be the Retirement Stage.

4.7 Retirement Stage

4.7.1 Overview

The Retirement Stage provides for the removal of a system-of-interest and related operational and
support services, including appropriate disposal of specified system elements. Planning for the
Retirement Stage begins in the preceding stages. This stage begins when a system-of-interest is taken
out of service.
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This stage includes those processes related to operating the system that enables retirement of the
system-of-interest (the retirement enabling system), including appropriate disposal of specified
enabling system elements, and also includes monitoring performance of that enabling system and the
identification, classification, and reporting of anomalies, deficiencies, and failures of the retirement
enabling system. Actions to be taken as a result of identified problems include maintenance and minor
modification of the retirement enabling system (4.6), major modification of the retirement enabling
system (4.3 and 4.4), and end-of-life retirement of the retirement enabling system itself (4.7).

It is presumed that the organization has access to an enabling system, which consists of facilities, tools,
processes, procedures, equipment, trained personnel and, as appropriate, access to recycling, disposal

ontainmant facilitiac Thao itame malking 1n tho raotiramaont anahling cuctam avrao dav
or ge item up—the—tretirement g-system—are—devaloped and

Treorrrrrrerreroererrereo T It TIrorIs Ity Pt e S eI ST e e ST oo T

acquired in order to be ready when needed to perform retirement functions.

This stage is applicable whenever a system-of-interest reaches its end-of-service f{ife. Such end-of-
service life can be the result of replacement by a new system, irreparable wear, catastrophic|failure, no
furfher use to the user, e.g. through change in mission or business direction, or when it is no longer cost
eff¢ctive 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
opgrational and support services, and to operate and support the retirement system itself.

4.7.3 Outcomes
Thé¢ outcomes of the Retirement Stage are listed beloy/
a) | Experienced personnel who can provide retirerent services.

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

c) | Plans and procedures for transferring the provision of services to the new system-offinterest if
applicable.

d) | Removal of waste.

e) | Environment returnéd to original or agreed state.
f) | Archived knowledge elements.

g) | Operational-staff is redeployed.

h) | Satisfaction of stage exit criteria.

5 |Life cycle adaptation

5.1 General

No two projects are the same. Each organization is driven by the nature of its mission or business, its
social responsibilities and its forward strategy. These provide constraints on available opportunities
that the organization and its projects can exploit. To help exploit opportunities, the organization
establishes 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, such as ISO/IEC/IEEE 15288 and ISO/IEC 12207 can be used to
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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 tailoring has grown into use in conjunction with this
adaptation step, so it will be used henceforth in this Technical Specification. 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 s
“specializg
level procg

Use of Out
conformar
satisfied, e
tasks. The
of activitig
Similarly,

provide oy

ubstitution: For example, some of the processes of ISO/IEC 12207 are described
tions” of processes in ISO/IEC/IEEE 15288. Explicit permission is granted to use the-systs
ss as a basis for conformance rather than the software-level process.

Comes, or Activities and Tasks: The conformance clause of both standards allows/claiming
ce by demonstrating that all of the requirements of the declared set of processes have b
ither by achieving the required outcomes or by achieving the requirements of the activities

fact that outcomes are used as evidence of conformance provides that.alternative selecti
s and tasks may be performed if the outcomes of the declared set 6f\processes are achiey
1sing activities and tasks to demonstrate conformance allows adaptation of the proces;s
tcomes that are the most appropriate in the context of the life cycle model being used.

Use of Notles: Both standards use non-normative notes or other forims of guidance for provisions t

are not req
appropriaf

Process tg
deletion of

NOTE
claim tailot
tasks may ¢

quired for conformance. In specific situations, impleémentation of selected notes will
e.

iloring: In both standards, tailoring of processesvis permitted. Tailoring is defined as
selected outcomes, activities, or tasks.

[ailoring is to be regarded as a last resort forf of adaptation. If tailoring is performed, one may d
ed conformance rather than full conformance. Furthermore, the deletion of outcomes, activitie
ndanger downstream processes by depriving them of necessary prerequisites.

5.2 Adaptation sequence

5.2.1 G¢

Figure 12
particular

inputs on
cycle mod
the tailori
software,

neral

gives an illustrative, sequence of steps that can be followed to adapt the standards 4
need. First, the(adaptations reflecting the project environment are addressed, and t
possible changes)are solicited from potentially affected parties. After that, the specific
el and processes are selected. Finally, if necessary, the processes may be tailored, after wh
hg decisions-and rationale are documented. More specifics and examples for systems
respectively, can be found in ISO/IEC/TR 24748-2 and ISO/IEC/TR 24748-3.
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Identify project
environment and
characteristics

A

Solicitinputs

\

Select processes
and activities

Document tailoring )
decisions and
rationale

Figure 12 — Adaptation sequence

5.2.2 Identify the project environment and characteristics

Organizational characteristics may be determined by considering such issues as orgdnizational
poliicies and procedures. Identify the relevant policies and procedures of the organization$ involved,
pal[ticularly of the acquirer and supplier,with which the project needs to comply. Examples include
policies and procedures related to: security, safety, privacy, risk management, use of an independent
verjification and validation agent, use‘of a specific computer programming language and,|hardware
respurcing. Identify any pertinentdaws and regulations including those related to environmient, public
safpty and privacy that may impact the project. It may be necessary to monitor such exterral sources
on pn ongoing basis to ensure that the system is compliant.

5.2l3 Solicit inputs

Thé¢ requirements derived from the relevant business or mission and contractual needs afe a major
driyer in adaptifig.the life cycle model and processes from an International Standard. Affecfed parties
shquld be ingolved in the adaptation decisions. These parties can help ensure that thq resulting
adgpted priocesses are feasible and useful. Where possible, include feedback from previoufs projects.
Foi| exaniple, ISO/IEC 12207 could be adapted according to the contract between a supplipr and the
pugchaser of a software product. A customer may only require the design of software to be darried out
andnef full development of a software system. In another instance, if the customer requirdments 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.

5.2.4 Select the appropriate standards

ISO/IEC/IEEE 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.

— For system projects that have only minor software content, the use of the processes of ISO/IEC/
IEEE 15288 may be sufficient. In this case, ISO/IEC 12207 need not be applied.
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— For software projects that have only minor system-level content, the use of the processes of
ISO/IEC 12207 may be sufficient. In this case, ISO/IEC/IEEE 15288 need not be applied.

— Forprojects that have both systems and software content, the use of both standards may be merited.
It should be noted that ISO/IEC 12207 processes may contain process outcomes and tasks that are
specializations of corresponding processes in ISO/IEC/IEEE 15288. In such cases, one may select
the process from ISO/IEC/IEEE 15288 in preference to the process in ISO/IEC 12207. One criterion
for selecting the source of the process may depend on the acquisition strategy. For example, if the
system-level prime contractor is performing all configuration management, the prime might require
all software subcontractors to conform to the configuration management process of ISO/IEC/
IEEE 15288 s ather than the solbware confiourration managemen processof ISO/EC 12207 A
systerp-level processes are substituted for software processes, it is appropriate to clarify the fol
the software implementers in supporting the execution of the system-level process.

5.2.5 Sedlectlife cycle model

Determing which life cycle model(s) are relevant and applicable for the project,such as Waterfall,
evolutionary, builds, pre-planned product improvement, Spiral. All such models prescribe certfain
processes jand activities that may be performed sequentially, repeated, and contbined; in these modgls,
the life cycle activities in the relevant International Standards should be mapped to the seledted
models. F¢r evolutionary, build, and pre-planned product improvement inodels, the outputs of pne
project activity feed into the next. In these cases, the documentation should be complete at the endl of
an activity or a task. (Annex B provides guidance on development strategies and build planning.)

5.2.6 Sedlect stages and processes

Identify the relevant life cycle model stages that need to(be’distinguished for the project, as wel| as
their entry and exit criteria and their relationship (serial; parallel, wholly or partly combined). Define
the outcomes that determine successful completion of‘each of the stages and the milestones or decidion
gates that|distinguish them. Also, select and priogitiZe the processes of the appropriate Internatignal
Standards|that will be implemented to achieve the‘outcomes of the stages.

NOTE n implementing a suite of processes intended to be applied uniformly throughout an organizatjon,
it is usually preferable to start with those processes that will achieve the most significant returns, rather than
attempting|to implement all of the International Standard at once.

Internatiopal Standards, such as ISO/IEC 12207 or ISO/IEC/IEEE 15288 do not define the sequending
of procesges and activities and-they do not prescribe any particular life cycle model. Mapping [the
organizatipn’s current processes, practices and/or methods to the processes, activities and task$ of
the applicgble International Standard is useful at this stage. The mapping may be used to verify [the
completenjess of the approdch; that is, to identify where gaps exist between the current situation and
the target[situation where processes from the International Standard are used.

5.2.7 Document the adaptation decisions and rationale

When applyihg International Standards, such as ISO/IEC 12207 or ISO/IEC/IEEE 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.

Specific guidance and examples of adaptation can be found in Technical Specifications ISO/IEC/TR 24748-
2 and ISO/IEC/TR 24748-3, the application guidelines for International Standards ISO/IEC 12207 and
ISO/IEC/IEEE 15288, respectively.
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5.3 Adaptation guidance

This subclause provides general guidance on adapting applications of International Standards, such as
ISO/IEC 12207 and ISO/IEC/IEEE 15288 and is not exhaustive. This subclause may be used to perform
first-level adaptation of the International Standards for a given business area or organization, for
example, aviation, nuclear, medical, military, government agency. The second-level adaptation should
be performed for each specific project or contract. In general, it is wise for organizations to select and
implement processes without tailoring, tailoring should be reserved for the application of the processes
to specific projects, and then only as a last resort when other means of adaptation are insufficient to
achieve a cost-effective result. Refer to Technical Specifications ISO/IEC/TR 24748-2 and ISO/IEC/

2474Q 2 €

TR

WH
org
use
bus

Wh
cor
hag
is 3
spe
The
cor

WH
the

Eit

indiividual assigned to plan the project can beifesponsible for completing appropriate adaptat

evg

To
a)

b)

£ |
~ 1T/ 1TO I 1UIL TIIUI'T Dl_lcblllb Sulualle-

en an International Standard, such as ISO/IEC/IEEE 15288 or ISO/IEC 12207cis™u

sed by an

anization to form a set of policies and procedures governing project work, then adaptation may be

d to appropriately reduce or extend the scope of the International Standard as‘necessd
iness strategy and kind of business for which the policies and procedures are framed.

en the International Standard is used by a project, then adaptation may“be used to apy
sider the particular characteristics of the project, life cycle stage or@agreement. Since ez
to consider and demonstrate the benefits of what it does to satisfy’stakeholder requirem
need to concentrate on the relevant processes and activities and.the expected outcomesg
cific output documentation.

b International Standard can be considered for a specific project with a set duratio
tinuous work effort conducted by an organization.

en adaptation is done, it may be important to ensuie that applicable conformance requi
International Standard are met.

her the organizational unit responsible for forming policies and procedures, or the proje

nt, all parties involved in the project should be involved in adaptation.
hid adaptation, the following factors-affecting the project effort should be considered.

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

Determine which acquisition strategies are relevant and applicable for the project, such
contract, more thanmone contractor, involvement of subcontractors and verification and
agents, level of dcquirer’s involvement with contractors, and evaluation of contractors’ c

Determinewhich support concepts are relevant and applicable, such as expected length
degree of.change, and whether the acquirer or the supplier will support. If the product
will have’a long support life or is expected to change significantly, all documentation reg

iry for the
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should be considered.

d) LProject 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.

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 and being finished on time,
the more visibility and control are needed. Conversely, extreme overseeing and control of non-
critical parts of the product is probably not cost-effective.
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f) The applicable processes of the International Standard that apply to the domain, business and type
of organization (for example, supplier, user, acquirer, or other stakeholder) should be included in
project plans. Other processes that are not in the International Standard can be required by an
agreement or they can be required by the nature of the project, the applicable system or the type of
organization. These processes may be added, complete with their purpose, outcomes and activities.

g) The extent of adaptation and the use of the appropriate International Standard as a requirement or
guideline depend upon the relative position of the project within the life cycle model. Identifying
the current point in the life cycle model helps to determine, for example, whether the appropriate
International Standard would be used to select methods for conducting computer modelling and
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methods and tools required for activity completion should be determined. The applica
methods and available tools are not included in the Intetnational Standard. Th

C/TR 24748-2 and ISO/IEC/ TR 24748-3 for sources of additional task detail.

ting and technical review requirements applicable to the life cycle stage or stipulated in
1ing agreement or in organizational policies and procedures should be considered.

basures by which project progress will be evaluated.

rements related to activities and tasksZinvolving specialty engineering and functig
ines may be integrated in appropriaterprocesses. These processes include requirems
hl requirements or critical project and'system requirements) and life cycle stage entry or
a (for example, safety, security, human factor engineering, design, software developm
ction, test and logistics). Specialty and functional plans that are needed to ensure complet
ect work may be included inwork definition.

able standards, policies’and procedures, regulations and laws can be the source of additio
s and activity requirements to add to the work definition, even though not included in
ational Standard process requirements. Some reference standards for special factors {
| be designed into-architectural solutions are provided in ISO/IEC/TR 24748-2 and ISO/I
/48-3.
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it is useful to maintain a unified problem reporting capability. By its nature, a unif
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In particular situations.

Additional adaptation considerations can be found in the conformance requirements of the International

Standard.

5.4 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
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policies and procedures. Additionally, inputs such as those listed below can help shape the policies and
procedures of an organization are the following:

a)

b)
c)

d)

5.5
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life cycle model and related entry or exit criteria used by the organization for decision making, as
well as for establishing milestone reviews of a project. Select one or more appropriate life cycle
models for the project, since hardware, software, humans and other aspects of the system may
have their own life cycles. Determine whether the software life cycle model is a sub-part of the life

cycle model of the system or is the complete life cycle model;

resource availability and the resources the organization is willing to commit;

expertise and skills available to the organization to provide the organization’s pro
services;

technology available for the organization’s products and services.

Stage adaptation

pending on the specific system-of-interest and the environment in which a project is ¢
Fealize it, stages may be combined, eliminated, or added to the generic model. For ej
anization may buy a concept, establish a project to design and prdduce a system, then tury
r to another organization for marketing to consumers, or opération and maintenance.
e, there could be repeated iterations between concept and déyelopment stages or lengthy
b1 fielding of a system. Each stage in these cases would have different criteria for entry 3
1 as possibly drawing on different processes. Accordingly, each stage in the life cycle, as
taposition of each stage with those before and afterdt, requires specific consideration for
| system to be realized.

Process adaptation

en a project is established to satisfy a<set of stakeholder requirements or acquirer spe
cesses included in the organizational policies and procedures, or in the applicable Inf
Indard itself, can be adapted according to the scope, size and funding of the work to b
| as the team structure, requirements and schedules, the specific life cycle model used 4
purces. In some cases, outcomes, activities or tasks, suggested by notes or other sourc
ed. In some cases, outcomes; activities or tasks may be deleted via tailoring.
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h different objectives. For example, if a product is embedded in or integral to the syst
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perfform or supparteach processes activities.

Alsp, developutent of a software product may have special technical risks. If the software f
usdd is not'mature, or if the software product being developed is unprecedented or comple
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degign; testing, and evaluations may be needed. In those cases, verification and validation
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5.7 Life cycle model adaptation for domains, disciplines and specialties

5.7.1 Adaptation for domains

The life cycle model that is appropriate at the system level may need adaptation if the system-of-
interest falls largely or entirely within one domain, such as software. Further, the life cycle model that
best reflects events in one domain (such as software) may not be equally suitable for others (such as
hardware, humans, processes, procedures, facilities and naturally occurring entities), as is illustrated
by the examples shown in Figure 13. Note that, for simplicity of illustration, these are drawn as if the
stages are linearly sequential. However, as discussed in 3.2.1, the relations between stages are usually
more complex.
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The life cycle stages shown are illustrative only, this is not an exhaustive list of possible life cycle
models. For example, using life cycle models is just as relevant to services as it is to hardware, software,
or other products. A life cycle model for service management could include stages of: Service Strategy;
Service Design; Service Transition Service Operation and; Continual Service Improvement, as shown
in Figure 13. The advantage to a service organization of using a life cycle model approach is that it
gives them a unifying framework for examining what processes they need to have do their work. If a
service management organization viewed itself as doing nothing but service operations, not thinking
in terms of a life cycle model, it could, for example, fail to consider continual service improvement or
not occasionally re-examine its service strategy. That could make the organization less desirable to a
customer compared to a service management organization that uses a life cycle model framework to
keep its cqmpetitive view, as wideas possibie:

Note that,|for all models, the length of any one stage or of the entire model, does not repreSent any
uniform time scale or coincident start or stop timing.

The basic point is that each domain should be considered as an entity that can have ayseries of stajges
through which it goes, forming a life cycle model for that domain. As a result, when a system has
elements that span multiple domains,

a) every|domain’s life cycle model should be thought through, and

b) the lifg cycle models and their stages must be considered as a whole.arid care taken that they wprk
in confert.
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System Concept |Development| Production | Utilization |Support |Retirement]
Software Concept Development Operation and maintenance] Retirement
ardazara Concept Desion | Eabrication | Operation and maintenancel Retirement
LTI AVYVWAdL x had x
. Service Service Service Service Continual service
Services ; o . .
strategy design transition operation improvement
Skill needs . . . . .
o Acquisition | Training |Skills use and maturation} Retirem¢nt
Human definition q g
Facility Rendering Structure ang Pérmitting| Construction Operation||p i\ enfent
site design nd maint.
Process Ol.ltl.n.lt Flowfv Write-up Pilot . Use and Retiremlent
definition charting use | improvement
Natural entity Acquisition Development Exploitation Retiremént
Figure 13 — Illustrative examples of domain life cycle models
5.7.2 Adaptation for disciplines
In general, life cycle models would not need to be developed or adapted for a specific discipline (such
as méehanical engineering, electrical engineering, civil engineering, quality, system admiristration).
In(‘ aadxd thao nracaccac accnciqatad wiith thao Lifo cucla madalla) 1n yvwhich that diccinling 1c 1y ed Would
STt T pPTr o TE oo T To SO Tt vy oI tirc rrrc—Cy oI A C/EETT It o CIpTrc oo

be adapted to reflect the overall considerations discussed in Clause 5 of this Technical Specification,
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 5. In
addition, some details might be adapted to reflect civil engineering concepts, practices, or terminology.

5.7.3 Adaptation for specialties

5.7.3.1 General

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
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qualities is long and not well agreed on and could include, but not be limited, to such areas as: human
factors, health and 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 cannot be evaluated in isolation from each other. 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.

5.7.3.2 Human

Human interaction with products and services associated with a system should be looked at‘ffjom
the perspective of impacts on operators, users and the general public. Impacts should be-analyfped
to determfne adverse impacts that should be avoided or mitigated through product related degign
requiremgnts that could mitigate the adverse impacts identified.

5.7.3.3 ealth

Planned ujsage rates and environments, operational concepts and other requirements can predent
health risks with respect to potential damage to human life including aperators and others (bpth
people and animals) that come in contact with the product or exist withifidts operational environm¢nt.
Use cases) human-machine interfaces, operating environments, elegtromagnetic radiation, heat and
noise emigsions and waste materials should be analysed to determife such risks. Outcomes from spich
analyses ghould include specific health concerns and recommefidations as to health related dedign
requirements that could prevent the health hazards identifieds

NOTE ealth issues may persist after the product is retired,

5.7.3.4 S$afety

Operational concepts and other product requirements can present safety risks with respect to potential
damage to human life, property and the environment. Use cases, human-machine interfaces, operating
environmeénts, electromagnetic radiation, heat and noise emissions, waste materials and failure mofes
should be analysed to determine such risks: Outcomes from such analyses should include specific safety
concerns gdnd recommendations as to safety related design requirements that could prevent the saflety
hazards i

5.7.3.5 S$ecurity

Operationgl concepts, usagé environments and other product requirements can present security risks
with respegct to the preduct and its users. Risks include 1) access and damage to personnel, properties
and inforrpation, 2).¢orruption, theft or compromise of sensitive information, 3) denial of approyed
access to property-and information, 4) unauthorized system access and 5) loss of life or propefty.
Applicablg areasyof security should be analysed to include physical security, communications secutity,
computer |sécurity and electronic emissions security. Outcomes from such analyses should inclpde
specific seTUTIty TONCEITS amnd TECOMMMENGations a5 to Security refated Tequirentents tirat could
mitigate the security risks identified.

5.7.3.6 Interoperability

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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5.7.3.7 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.

5.7 Depemndabtiity

The¢ failure potential of any part of the product will determine whether the product will be available
when and as long as it is needed during any operational use and at any given (random) t1r1:e Factors
thalt affect dependability include mean-time-between-failures, mean-time-to-repairand admfnistrative
doyn time. Such factors should be analysed to determine their impact over the\product life{Outcomes
such analyses should include specific dependability concerns and recommendations aq to related

Th¢ impacts on the environment from short and long-term use pf.a‘product, and disposing of hazardous
maferials related to its use or retirement, can present riskscg-all life forms. Risks include loss of life,
ss and lowering of the standard of living. Environmental impacts as a result of use or dlisposal of
wapte products from product use or from disposal of the praduct or one of its elements that haye reached
end-of-life, should be analysed. Outcomes from such~analyses should include specific envifonmental
impact concerns and recommendations as to related‘requirements that could reduce risks|related to
prdduct use and eventual disposal.

5.8 Adapting evaluation-related activities

Perfsons who are involved in any activity of the life cycle of a project or a process mdy conduct
evdluations either on their own or other’s products and activities. This Technical Specificatjon groups
these evaluations into five categories, which are listed below. The first four evaluation catdgories are
at the project level; the last one-is at the organizational level. These evaluations should He selected
and adapted proportional tothe scope, magnitude, complexity, and criticality of the projedt or of the
organization. The problem,hon-conformance, and improvement reports from these evaludtions feed
badk into one or more-of'the life cycle processes shown in Figure 10.

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

b) | Verification and Validation are conducted by the acquirer, the supplier, or an independelrlt party, to
verify and validate the products in varying depth depending on the project. These evalpations do
notduplicate or replace other evaluations, but supplement them.

c) Joint reviews and audits are conducted in a joint forum by the reviewing and reviewed parties to
evaluate status and compliance of products and activities on a pre-agreed to schedule. Additional
guidance on joint reviews is given in Annex C.

d) Quality management is conducted by personnel independent of the personnel directly responsible
for developing the product or executing the process. The goal is to independently assure conformance
of the products and processes with the contract requirements and adherence to the established
plans. This process may use the results from a, b, and c above as inputs. This process may coordinate
its activities with those of a), b), and c).

e) Improvement is conducted by an organization for efficient management and self-improvement of
its process. This is conducted regardless of project or contract requirements.
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6 Relationship with detailed process standards

This Technical Specification gives overall guidance on life cycles and adaptation that can be applied
across the International Standards (the conformance documents) that could be applied to a particular
situation. Further guidance on the application of the processes of each applicable International
Standards would come from other Technical Specifications. These relationships are illustrated in

Figure 14.

ISO/IEC 24748-1

(Life cycle management)

= Concepts = Models = Stages

] * Model use = Adaptation
Guldance LLLLLLLLL LR L L L L L I I I I IR R R IR I N IIRILITTT]

ISO/IEC 24748-2;1SO/IEC 24748-3
etc.
= Application in specific context

- 1S0-9001

12207 150 14001
ISO/IEC 15408
1S0/IEC/IEEE | (Software) ISO//IEC 15504

Conformance

15288 ISO/IEC | S0/IEC 26702
(Systems) H13529 ISO/IEC 27000

(Humans) IEC 60300

Etc. IEC 61508

Etc.
System Domain Specialty

Figure 14 — ISO/IEC24748 relationship to detailed process standards

ISO/IEC/IEEE 15288 definessa-generic, top-level framework based upon a set of processes that car be
combined |into various suitable life cycle models. It does not, and is not intended to, define in defail
systems engineering or the engineering of systems. However, the International Standard is expedted
to strengthen the relationships among systems engineering, software engineering and other affedted
engineering disciplines. It is intended to do this through promotion of consistent and unifdqrm
terminology ameng the various domains and engineering disciplines. It is also intended to establish
interactions and improved communication between the various engineering disciplines needed to
create sysTems.

The other International Standards address either domains (e.g. software, humans) in detail, or treat
specific disciplines or specialties. The International Standards are used as the basis for building
applicable sets of life cycle processes that provide activities to achieve a stated goal. The processes
defined by the International Standards are likely to be invoked during the whole life cycle of the system.
The International Standards are, in turn, supported by application guidelines, such as ISO/IEC 24748-1
for systems and ISO/IEC/ TR 24748-2 for software. This Technical Specification thus provides spanning
guidance in two key areas of interest across domains and disciplines, complemented by the specific
conformance and guidance documents for each area. A more detailed view of the emphasis given
each area (e.g. process definitions) by each of the International Standards and the related Technical
Specifications is shown in Table 2. For example, ISO/IEC/IEEE 15288 gives process definitions for
systems engineering processes, including those also system-level processes also used in ISO/IEC 12207.
ISO/IEC 12207 repeats those process definitions and adds processes specific to software. ISO/IEC 2474 8-
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1 gives a general overview of the process definitions, as background for treatment of life cycle processes,
while the other two Technical Specifications take the process sets as givens.

Table 2 — Overview of coverage and emphasis among International Standards and
Technical Reports

Area ISO/IEC/ ISO/IEC 12207 | ISO/IEC 24748-1 ISO/IEC/ ISO/IEC/
IEEE 15288 TR 24748-2 TR 24748-3
Process definitions Systems Software General overview: n/a n/a
engineering engineering what a process
dllL‘l COIIIITIOIT ib dlll,‘l pUillLUl Lo
standards
Liff cycle concepts Summary Detail n/a n/a
Life cycle stages Summary Detail n/a n/a
Lif cycle tailoring Process requirements General guidance | Specifiadetail for Specific
Systems Hetail for
engineering software
ehgineering
Life cycle General guidance |“ Domain-specific Do-
application/usage guidance mfain-specif-
i¢ guidance
Lifp cycle model Generalguidance | Domain-specific Do-
examples/ examples mfain-specif-
illYstrations i¢ examples
Tefminology Systems Software Life cycle and As needed As needed
engineering engineering pointer to stand-
ards
System process key Summary n/a n/a Detail in systems n/a
colcepts context
Software process n/a Suntmary n/a n/a Detail in
key concepts software
context
Organization/ Summary Summary in life Detail in systems Detail in
project cycle context context software
application context
Process application Summary Summary in life Detail in systems Detail in
cycle context context software
context
Pr¢cess tailoring Normative requirements Summary in life Example for Ekample for
cycle context systems Koftware
Pr¢cess reférence Detail General n/a n/a
mddel description and
pointer to
standards
Specialty Summary Summary in life Detail in systems Detail in
applications cycle context context software
context
Conformance Included n/a n/a n/a
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Annex A
(informative)

Process views

Al Ge

There are
gathered i
For such ir

1
Cldl

instances where those representing a particular engineering interest would like\to fee
h a single place the set of process activities that directly and succinctly address their.concgrn.
terests, a process view can be developed to organize processes, activities, and-tasks seledted

sed

om
Ses

from ISO/JEC/IEEE 15288 and ISO/IEC 12207 to provide a focus to their particular condern in a manjner
that cuts dcross all or parts of the life cycle. This Annex provides a process viewpoint that may be u

to define grocess views in these instances and gives examples from the viewpoints of the following:

— speciglty engineering;

— interface management;

— security.

A.2 The process view concept

There may be cases where a unified focus is needed for activities and tasks that are selected f¥
disparate processes to provide visibility to a significart'concept or thread that cuts across the proces

employed
these acti

hcross the life cycle. It is useful to advise users of the standards on how to identify and def

specific concern.

For this p
of a proce
process vi
how the o
ISO/IEC/I]
template fi

irpose, the concept of a process, view has been formulated. Like a process, the descript
s view includes a statement of‘purpose and outcomes. Unlike a process, the description

bw does not include activitiés'and tasks. Instead, the description includes guidance explain
itcomes can be achievéd by employing the activities and tasks of the various processe
FEE 15288 and ISO/IEC.12207. Process views can be constructed using the process viewp

bund in A.3.

A.3 Profcess viewpoint

A process
create pro

cess(views.

Lo cocc xr1oxarn ot 1o

The P

ine

Uities for their use, even though they*cannot locate a single process that addresses their

ion
bf a
ing
5 in
pint

view conforms to a process viewpoint. The process viewpoint provided here can be used to

its stakeholders: users of the standard, and

— the concerns it frames: the processes needed to reflect a particular engineering interest.

— The contents of resulting process views should include the following:
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process view name;
process view purpose;

process view outcomes;
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— identification and description of the processes, activities and tasks that implement the process
view, and references to the sources for these processes, activities and tasks in other standards.

NOTE The requirements for documenting viewpoints are found in ISO/IEC/IEEE 42010:2011, 5.4. This
description is consistent with those requirements.

A.4 Process view for specialty engineering

This subclause provides an example of applying the process viewpoint to yield a process view for
specialty engineering to illustrate how a project can assemble processes, activities and tasks of
ISAQ/TEC/TEEE 15288 to provide focused attention to the achievement of product charactegistics that
have been selected as being of special interest.

This example treats the cluster of interests, generally called specialty engineering, whid
but] is not limited to such areas as availability, maintainability, reliability, safety,human f3
usdbility. Within ISO/IEC/IEEE 15288, these “ilities” requirements are referped:<to as “criti

h includes
ctors, and
ral quality

chgracteristics”. These characteristics determine how well the product meetslits specified requirements

in 4 specific area selected for focus.

1 and non-
cesses. If a
Focess view

NOTE1 This is a generalized instance of a process view that covers-a broad set of functions
funftional characteristics related to specialty engineering. It provides.a broad view across the prd
spefific critical quality characteristic has a high priority relative to otheér'¢haracteristics, a specific p
coulld be created for that characteristic, including more detailed information and requirements.

Name: Specialty Engineering Process View

Pu
the
att

dence that
for special

pose: The purpose of the Specialty Engineering Proeess View is to provide objective evi
system achieves satisfactory levels of certainferitical quality characteristics selected
bntion.

Out
a)
b)
c)

comes:
Product critical quality characteristics are selected for special attention.
Requirements for the achievement of the critical quality characteristics are defined.

Measures for the requirements are selected and related to the desired critic
characteristics.

pl quality

d) lemented.
e)
f)

NOTE 2 ._The outcomes permit the possibility that the desired critical quality characteristics cannof
megsurédjbut instead might be argued and inferred based on other product or process characterist
be 1Ineasured.

Approaches for achieving the desired critical quality characteristics are defined and impg
The extent of achievement of the requirements is continually monitored.
The extent of achievement of the critical quality characteristics are specified and developed.

be directly
cs that can

Processes, Activities and Tasks:

This process view can be implemented using the following processes, activities, and tasks from
ISO/IEC/IEEE 15288:

NOTE 3  ISO/IEC 25030 may be useful in specifying software product quality requirements.

NOTE4 INCOSE Systems Engineering Handbook contains descriptions and elaboration about many of the
specialty engineering areas and the associated critical quality characteristics.

a) The Agreement Processes (6.1) provide for the establishment of expectations and responsibilities
related to each specialty engineering area, including legal agreements and licensing requirements.
Generally, this is done in the context of establishing and maintaining agreement processes for
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b)

d)

f)

g)

h)

j)

k)

D
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all aspects of the system. In this case, or even when separate Agreement Process application is
required for a specialty engineering area, all parts of both the Acquisition Process (6.1.1) and
Supply Process (6.1.2) may be applicable.

The Organizational Project-Enabling Processes (6.2) help ensure the organization’s capability to
acquire and supply products or services through the initiation, support and control of projects.
These processes provide resources and infrastructure necessary to support projects and help
ensure the satisfaction of organizational objectives and established agreements. Generally, this is
done in the context of applicability of the processes from all viewpoints to one or more systems
across multiple projects. However, specialty engineering stakeholders should review all parts of
the si Aisation Rabling Processes to e SHE eade tely
addrefsed.

The Hroject Assessment and Control Process (6.3.2) provides for monitoring thefeéxtent of
achieyement of the requirements and critical quality characteristics and communicating [the
resultp to stakeholders and managers. Relevant activities and tasks include (b) (6),(b) (7), (b){(9)
and (4) (10).

The Decision Management Process (6.3.3) provides assessment of alternative requiremefts,
architpcture characteristics and design characteristics against the decisionriteria, including fthe
criticgl quality characteristics. Results of these comparisons are ranked via a suitable selectfion
modelland are then used to decide on an optimal solution. Relevant.activities and tasks include|(b)
all tasks; and (c) (1).

The Risk Management Process (6.3.4), in its entirety, provides for identifying, evaluating, and
handling risks of the system, including those related to megeting the critical quality characteristfcs.

The (onfiguration Management Process (6.3.5) mdnages and controls system elements and
configurations over the life cycle. Relevant activitiesiand tasks include (a) (1), (d) (1), and (f) (2)|for
each discipline to be addressed under specialty enginheering.

The Information Management Process (6.3:6), in its entirety, provides for the specificatfon,
develgpment and maintenance of informdtion items for documenting and communicating [the
extenf of achievement. It should be noted-that information items used for the purpose of critjcal
quality characteristics are sometimesyspecialized in nature. Sources for the description of these
informpation items include industry associations, regulators, and specific standards.

The Measurement Process (6.3;7), in its entirety, provides for defining an approach that reldtes
measyres to the required critical quality characteristics.

The Qpality Assurance(Process (6.3.8) addresses identified anomalies (incident and problems) that
relate(to the achievement of critical quality characteristics.

The Business dr Mission Analysis Process (6.4.1) provides for the definition of the problem
space [and chardcterization of the solution space, including the relevant trade-space factors and
prelinjinary,life cycle concepts. This includes developing an understanding of the context and any
key pdrameters, such as the critical quality characteristics (e.g., safety hazards, human interfages,

- 1 1 e e | 4 4 4 D 1 b o e 4 1 H 1 d
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(b) (1) and (b) (2); (c) (1); and (d) (1).

The Stakeholder Needs and Requirements Definition Process (6.4.2) provides for the selection and
definition of characteristics, including critical quality characteristics, and associated information
items. The activities and the documentation are useful in identifying, prioritizing, defining, and
recording requirements for the critical quality characteristics. Relevant activities and tasks include
(@) (1) and (@) (2); (b) (2), (b) (3) and (b) (4); (c) (1) and (c) (2); (d) all tasks; and (e) (2).

The System Requirements Definition Process (6.4.3) provides for the specification of parameters
for the critical quality characteristics and the selection of measures for tracking the achievement
of these requirements with respect to the specific system to be developed. Relevant activities and
tasks include (a) (1); (b) all tasks; and (c) (2).
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The Architecture Definition Process (6.4.4) provides for the identification of stakeholder concerns
from an architecture perspective. These concerns often translate into expectations or constraints
across the life cycle stages that relate to the critical quality characteristics, such as utilization
(e.g., availability, security, effectiveness, usability), support (e.g. reparability, obsolescence
management), evolution of the system and of the environment (e.g, adaptability, scalability,
survivability), production (e.g. manufacturability, testability), retirement (e.g. environmental
impact, transportability), etc. This process further addresses those critical quality characteristic
requirements that drive the architecture decisions, including the assessment of the architecture
with respect to the concerns and associated characteristics. Relevant activities and tasks include

(@) (2) and (a) (4); (b) (1); () (2), () (3), (c) (4), and (c) (5); (d) (1); and (&) (2).

The Design Definition Process (6.4.5) provides for the determination of neceSsd
characteristics, which includes the critical quality characteristics, such as security
criteria for the specialty characteristics and the evaluation of alternative designswith
those criteria. Relevant activities and tasks include (a) (2); (b) (1), (b) (2), (b) £3),(b) (4) 4
and (c) (2).

The System Analysis Process (6.4.6) provides for the level of analysis)needed to unde
trade space with respect to the critical quality characteristics throughithe conduct of ma
analysis, modeling, simulation, experimentation, and other techniques. The analysis 1
input to trades made through the Decision Management Proecess in support of other
Processes. Relevant activities and tasks include (a) all tasks;and (b) all tasks.

The Implementation Process (6.4.7) provides for recording the evidence that critic
requirements have been met. Relevant activities and tasks include (b) (3).

The Integration Process (6.4.8) provides for planfing the integration, including the cons
for critical quality characteristics, and the asstirance that the achievement of the charac

determined and recorded. Relevant activitiessand tasks include (a) (1); (b) (3); and (c) (1}

The Verification process (6.4.9), providesfor the planning and execution of a strategy t
verification, including the critical quality characteristics. The selected verification str
introduce design constraints thatscould affect the achievement of the characteristics
activities and tasks include (a) (1)'and (3); (b) (1), (b) (2); and (c) (1) and (c) (2).

The Transition Process (64.10) provides for installing the system in its operational eny
Because some specialty.pfoperties involve a trade-off between design constraints and o
constraints, attention ‘to installation is often important. Relevant activities and tasks
(4); and (b) (4), (b) (6); and (b) (7).

The Validation-Rrocess (6.4.11) provides evidence that the services provided by the sy
the stakeholders’ needs, including the critical quality characteristics. Relevant activities
include (), (1) and (a) (3); (b) (1) and (b) (2); (c) (1) and (c) 2).

The QOperation Process (6.4.12) provides for usage of the system. Assuring that criti
chdracteristics are appropriately achieved involves monitoring the operation of t

ry design
of design
respect to
nd (b) (6);
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Rélevant activities and task include (b) (3) and (b) (4); (c) (1) and (c) (2); and (d) (1) and

d) (2).

The Maintenance process (6.4.13) sustains the capabilities of the system, helping to ensure its
ongoing availability to provide its functions, including its critical quality characteristics. This
includes failure analysis, maintenance tasks, and logistics tasks needed to assure continued
operation of the system. Relevant activities and tasks include (b) all tasks; (c) all tasks; and (d) (1)
and (d) (2).

The Disposal Process (6.4.14) ends the existence of a system. The inherent need to anticipate
disposal may place constraints on development. In fact, these constraints may themselves be
critical quality characteristics. Relevant activities and tasks include (a) (2); (b) (1) and (b) (2); and

(© (3)-
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A.5 Process view for interface management

This subclause provides an example of applying the process viewpoint to yield a process view for
interface management, intended to illustrate how a project can assemble processes, activities and tasks
of ISO/IEC/IEEE 15288 to provide focused attention to the achievement of product characteristics that
have been selected as being of special interest.

This example treats a specific instance of a process view, called interface management, which includes
but is not limited to interface definition, design, and change management. Within ISO/IEC/IEEE 15288,
the tasks that comprise interface management are fully contained within the existing processes.

Name: Intgrface Management Process View

Purpose: The purpose of the Interface Management Process View is to facilitate of the identificat

on,

nal

OoIm

ace

[ies
1y,
5 of

.2)

[ to

cts.

definition,|design and management of interfaces of the system. .

Outcomes:

a) Busingss or mission needs related to interfaces are identified.

b) Stakelolder needs related to interfaces are identified

c¢) Requirements for the interfaces are defined.

d) Interfaces between system elements, as well as interfaces Between the system and exter
systerns are identified and defined.

e) Approaches for achieving the desired interface characteristics are defined and implemented.

f) The extent of realization of the interface requirementsis continually monitored.

g) The extent of achievement of the interface requirements are specified and developed.

Processes, Activities and Tasks:

This procgss view can be implemented using the following processes, activities, and tasks fT

ISO/IEC/IKEEE 15288:

NOTE NCOSE Systems Engineering’ Handbook contains descriptions and elaboration about inter

manageme nt.

a) The Apreement Processes-(6.1) provide for the establishment of expectations and responsibili
relatefl to interface management, including legal agreements and licensing requirements. Gener4g
this ig done in the ¢ontext of establishing and maintaining agreement processes for all aspect
the syptem. In this\case, or even when separate Agreement Process application is required, such as
for a gpecific interface, all parts of both the Acquisition Process (6.1.1) and Supply Process (6.
may b applicable.

b) The Opganizational Project-Enabling Processes (6.2) help ensure the organization’s capability
acquirlr_d_l_d_ﬁﬁrrﬁﬁl_ﬁ_f'—e and supply products or Services tnroug € initiation, SUpport and Control of proje
These processes provide resources and infrastructure necessary to support projects and help
ensure the satisfaction of organizational objectives and established agreements. Generally, this is
done in the context of applicability of the processes from all viewpoints to one or more systems
across multiple projects. However, interface management stakeholders should review all parts of
the six Organizational Project-Enabling Processes to assure that their interests are adequately
addressed.

c¢) The Project Assessment and Control Process (6.3.2) provides for monitoring the extent of
achievement of the requirements, including interfaces, and communicating the results to
stakeholders and decision makers. Relevant activities and tasks include (b) (6), (b) (7), (b) (9) and
(b) (10).
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d)

f)

g)

h)

j)

k)

D

p)

ISO/IEC TS 24748-1:2016(E)

The Decision Management Process (6.3.3) provides assessing alternative requirements,
architecture characteristics and design characteristics against the decision criteria, including the

interfaces. Results of these comparisons are ranked, via a suitable selection model an
used to decide on an optimal solution. Relevant activities and tasks include (b) all tasks;

d are then
and (c) (1).

The Risk Management Process (6.3.4), in its entirety, provides for identifying, evaluating, and

handling risks of the system, including those related to interfaces.

The Configuration Management Process (6.3.5) manages and controls system elements and
configurations over the life cycle. All activities and tasks in this process are particularly relevant to

interface management.

The Information Management Process (6.3.6), in its entirety, provides for thehspegcification,

development and maintenance of information items for documenting and communi
extent of achievement.

The Measurement Process (6.3.7), in its entirety, provides for defining anapproach t
measures to the required interface information needs, and then generating and u
measures to address the identified interface information needs.

The Quality Assurance Process (6.3.8) addresses identified anomalies (incident and
that relate to the achievement of interface requirements. The Business or Mission Analy}
(6.4.1) provides for the definition of the problem space and-characterization of the solu

cating the

hat relates
5ing those

problems)
is Process
fion space,

including the description of the environment and context, as well as preliminary operational
concepts. It often identifies external systems that must interface with the system-¢f-interest.

Relevant activities and tasks include (b) (1) and (b),(2); and (c) (1).

The Business or Mission Analysis Process (6,4.1) provides for the definition of th
space and characterization of the solution space, including the relevant trade-space f:
preliminary life cycle concepts. This includes developing an understanding of the conte
key parameters, such as the critical inténfaces within the system-of-interest, as well ¢
external systems, and similarly for alkenabling systems. Relevant activities and tasks
(1) and (b) (2); (¢) (1); and (d) (1).

The Stakeholder Needs and Requirements Definition Process (6.4.2) provides for the dg

e problem
hctors and
kt and any
s those to
nclude (b)

finition of

operational concepts and the‘interactions of the system with users and the intended enfironment

(including other systems)(It often identifies external systems that must interface with t
of-interest. Relevant actiyities and tasks include (c) (1) and (c) (2); and (d) (1) and (d) (3)

The System Requirements Definition Process (6.4.3) provides for the definition of th
requirements. Relevant activities and tasks include (a) (1); (b) all tasks; (c) all tasks; and (¢

The Architecture Definition Process (6.4.4) provides for the identification of interface
architecfure perspective as the architecture models evolve. This process further des

he system-
b interface

) all tasks.

s from an
rribes and

defines-the interfaces to the extent needed for the architecture description. Relevant actjivities and

tasKs include (a) (2) and (a) (4); (c) (1) through (c) (4); (d) all tasks; and (f) (3) through (f

The npcign Definition Process (F\ 4 '-'() prnvidpc fortherefinementand full definition ofthd

6).

interfaces

and the creation of the necessary information items. Relevant activities and tasks include (b) (5)

and (b) (6); and (d) (1) through (d) (3).

The System Analysis Process (6.4.6) provides for the level of analysis needed to understand the
trade space with respect to the interface requirements and definition through the conduct of
mathematical analysis, modeling, simulation, experimentation, and other techniques. The analysis
results are input to trades made through the Decision Management Process in support of other
Technical Processes. Relevant activities and tasks include (a) all activities; and (b) all tasks.

The Implementation Process (6.4.7) provides for development of the interfaces and rec

ording the

evidence that interface requirements for an implemented system element have been met. Relevant

activities and tasks include (b) (3).

© ISO/IEC 2016 - All rights reserved
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