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Foreword

[SO (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.
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inisters the process and establishes rules to promote fairness in the consensus development prod
IEEE does not independently evaluate, test or verify the accuracy of any ofthe information containe

$tandards.

and IEC draw attention to the possibility that the implementation of this document may involve
of (a) patent(s). ISO and IEC take no position concerning the eeyidence, validity or applicability of

imed patent rights in respect thereof. As of the date of publi€ation of this document, ISO and IEC had

pived notice of (a) patent(s) which may be required to implement this document. However, implemen
cautioned that this may not represent the latest information, which may be obtained from the pa

bonsible for identifying any or all such patent rights:

trade name used in this document is inforshation given for the convenience of users and does
Stitute an endorsement.

ted to conformity assessment, as-well as information about ISO's adherence to the World Tr
anization (WTO) principles in the-Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.h
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hbase available at www.iso.org/patents and https://patents.iec.ch. ISO and IEC shall not be lheld
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an explanation of the voluntary natureef standards, the meaning of ISO specific terms and expressjons
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he [EC, see www.iec.ch/understanding-standards.

5 document was prepared®y+Joint Technical Committee ISO/]JTC 1, Information technology, Subcommi

1, Software and systems éngineering, in cooperation with the IEEE Computer Society Systems and Softw

ineering Standards Committee, under the Partner Standards Development Organization coopera
bement between [S@and [EEE.

5 second edition cancels and replaces the first edition (ISO/IEC/IEEE 24748-2:2018), which has b

technically revised.

The

main e¢hanges are as follows:
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updated 4.4 to reflect changes to ISO/IEC/IEEE 15288;

reworked interfacing, enabling and interoperating systems;

added considerations on agile and DevOps;

reworked 6.5;

reworked 6.7 to reflect changes to ISO/IEC/IEEE 15288;

reworked 6.8 to reflect changes to ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 24748-1;
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— removed the former Annex A (guide on transitioning from former version);

— added a new Annex B to include an example on interfacing, enabling and interoperating systems;
— removed the former Annex C (engineering views and the Vee);

— added a new Annex C on model-based systems engineering.

Alist of all parts in the ISO/IEC/IEEE 24748 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html_pnd
www.iec.ch/national-committees.
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Introduction

This document and its companion, ISO/IEC/IEEE 24748-3, specifically support the use of ISO/IEC/IEEE 15288
and [SO/IEC/IEEE 12207, respectively. This document and ISO/IEC/IEEE 24748-3 reflect the alignment
effort evident in ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207. Terminology, structure and content in
this document and ISO/IEC/IEEE 24748-3 are aligned consistent with those in ISO/IEC/IEEE 15288 and
ISO/IEC/IEEE 12207. Consequently, the users of ISO/IEC/IEEE 12207 and ISO/IEC/IEEE 15288 benefit from
having documents complementarily addressing all aspects of services or products over their life cycle.

Thi TTET [TCET be
tregtment of life cycle concepts and systems engineering processes.

NOTE Systems engineering for defence projects is addressed in ISO/IEC/IEEE 24748-7.

Thdre is also increasing recognition of the importance of ensuring that all life cycle stages, and all aspg¢cts
within each stage, are supported with thorough guidance enabling alignment with procgss documents that
foclis on areas besides systems and software. These can include hardware, humans,(ddta, processes (e.g.,
review process), procedures (e.g., operator instructions), facilities and naturally ©ccurring entities (e.g.,
waJ‘e/:;“, organisms, minerals). The concept and structure of the ISO/IEC/IEEE 24748 series is intended to
allogw its extension to such additional domains where that will provide value to\usérs.
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Scope

5 document provides guidance on the application of ISO/IEC/IEEE 15288. It addpesses the applica
ystem, life cycle, organizational, project, process, and conformance and adaption concepts, princip,
pugh references to ISO/IEC/IEEE 24748-1 and ISO/IEC/IEEE 15288. This-document gives guidancg
ying ISO/IEC/IEEE 15288 from the aspects of strategy, planning, application in organizations

ication on projects. It also provides a comparison of the differences between ISO/IEC/IEEE 15288:2
ISO/IEC/IEEE 15288:2015.

Normative references

lirements of this document. For dated references, only;the edition cited applies. For undated referen|
latest edition of the referenced document (including any amendments) applies.

IEC/IEEE 15288, Systems and software engineering — System life cycle processes

Terms and definitions
the purposes of this document, thetérms and definitions given in ISO/IEC/IEEE 15288 apply.

IEC and IEEE maintain terminology databases for use in standardization at the following addresses;

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

IEEE Standards‘Pictionary Online: available at: http://dictionary.ieee.org

E Definitions for other systems and software engineering terms typically can be found in ISO/IEC/IEEE 24
lable at wwW.computer.org/sevocab.

Overview of ISO/IEC/IEEE 15288

m
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following documents are referred to in the text in such a'way that some or all of their content constitiites

ces,

/65,

4.1

General

ISO/IEC/IEEE 15288 defines a set of processes to facilitate system development and information exchange
among acquirers, suppliers and other stakeholders in the life cycle of a system. It applies to the acquisition
of systems, which can be comprised of products, services or both, as well as to the supply, development,
operation, maintenance and disposal of systems, whether performed internally or externally to an
organization.

© ISO/IEC 2024 - All rights reserved
© IEEE 2024 - All rights reserved
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In the context of this document, ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207, there is a continuum of
human-made systems from those that use little or no software to those in which software is the primary
interest. When software is the predominant system or element of interest, ISO/IEC/IEEE 12207 should be
used. Both documents have the same process model, share most activities and tasks and differ primarily in
descriptive notes. The determination of the applicability of ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207
should be decided by the nature of the system and its enabling systems. Often, a mixed tailoring of each
standard can be appropriate.

The purpose of ISO/IEC/IEEE 15288 is to provide a defined set of processes to facilitate communication
among acquirers, suppliers and other stakeholders in the life cycle of a system. ISO/IEC/IEEE 15288 is

wrikten for acquirers of systems and other stakeholders like suppliers, developers, operators, maintainlers,

mahagers, quality assurance managers and users of systems.

4.2
1SO
a)
b)

See

Thrjee informative annexes support the use of ISO/IEC/IEEE 15288:

4.3

ISO
reld
ass
ISO

supplier of a system and whether the system is comprised of products, services or a combination of both|

The
a s)
eley]

Structure of ISO/IEC/IEEE 15288
[EC/IEEE 15288 contains requirements in two clauses:
ISO/IEC/IEEE 15288:2023, Clause 6 defines the requirements for the system life/cycle processes;
ISO/IEC/IEEE 15288:2023, Annex A provides requirements for tailoring of ISO/TEC/IEEE 15288.
ISO/IEC/IEEE 15288:2023, Clause 5 for key concepts used in that International Standard.

ISO/IEC/IEEE 15288:2023, Annex B provides information on-:possible information items that car
associated with each process in ISO/IEC/IEEE 15288;

ISO/IEC/IEEE 15288:2023, Annex C provides information about use of the ISO/IEC/IEEE 15288 sys
life cycle processes as a process reference model to support process assessment;

ISO/IEC/IEEE 15288:2023, Annex D provides an informative description of the implementation of sys
life cycle processes in an MBSE approach.

Context of ISO/IEC/IEEE 15288

tionship with the organization,~other projects and enabling systems. Typically, a project
gned responsibility that encompasses one or more life cycle stages of the system-of-interest (S
IEC/IEEE 15288 is applicable to organizations and projects whether they act as the acquirer or

ISO/IEC/IEEE 15288 processes are described in relation to a system, see Figure 1. As shown in Figui
Fstem is composed-of a set of interacting system elements. System elements may include softw
hents, hardwareeléments, services, and utilization and support resources.

be

tem

tem

IEC/IEEE 15288 focuses on the prdcesses that are used by or for a project that exists in a defined

is
ol).
the

el,
are
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System
Element

Svustem
4

Element

Svustem
4

Element

NOTE See ISO/IEC/IEEE 15288:2023, Figure 1.

Figure 1 — System and system element relationship

WhEn an organization applies ISO/IEC/IEEE 15288 to a particular systémy'that system becomes the [Sol.
Thd Sol has a life cycle that consists of multiple stages through which the/system passes during its lifetime.
Thdse stages are not necessarily sequential and their execution can be-€ompletely or partially in paralle|, as
well as iterative or recursive. Examples of typical stages are:

— | concept;

— |development;
— |production;
— |utilization;
— |support;

— |retirement.

NOTE1  Stages are described in ISOAEC/IEEE 15288:2023, 5.5.2 and in ISO/IEC/IEEE 24748-1:2024, 4.3.2 [and
Clayse 5.

NOTE 2 The managementot-the transition from one stage to another is not necessarily a linear, sequential,
progression and engineering activities are associated with providing appropriate work products and decision-making
information in each stage:

A nfimber of enabling'systems are deployed throughout the system life cycle to provide the Sol with support
as eeded. Eachlife cycle stage can require one or more enabling systems. An enabling system has its ¢gwn
life|cycle and-wihien ISO/IEC/IEEE 15288 is applied to it, it then becomes an Sol.

NOTE 3  «The role and use of enabling systems are described in 6.3.5.

NOTE#4 For related material on enabling systems, see also ISO/IEC/IEEE 15288:2023, 5.2.3 [and
ISO/TEC/TEEE 24748-1:2024, 4.2.4.

ISO/IEC/IEEE 15288 is applicable at any level of the structure associated with an Sol. As a system is
decomposed recursively into its system elements, the processes of ISO/IEC/IEEE 15288 may be used for
each system and system element in the system structure, including enabling systems. Each system and
system element has a life cycle of its own and its own set of enabling system:s.

NOTE5 For related material on system structure, see ISO/IEC/IEEE 15288:2023, 5.2.2 and
ISO/IEC/IEEE 24748-1:2024, 4.2.3.

© ISO/IEC 2024 - All rights reserved
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In order to perform needed operations and transformations upon systems during their life cycles, the
organization creates and monitors projects. Projects have a defined scope, resources (including time) and
focus. The scope can involve managing all of the stages of the life cycle, a subset of the stages, one or more
defined processes or one or more process activities. The time scale can be of varying duration, for example a
few weeks or tens of years. The focus of the project is related to the Sol and its systems and system elements
in some form of system structure or stage partitioning.

NOTE 6  System life cycle concepts are described in ISO/IEC/IEEE 24748-1:2024, 4.3.
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Organizations focus on systems that are created or transformed by projects within the organization or in

U On w OLI Orgd O ' roje VE D O [ ude O ( d

bling systems. Some enabling systems are under direct control of the project. The Sol and those enab
ems make up the project span of control.

work performed by projects is on or with the Sol within one or more life cycle stages. ISO/IEC/IEEE 15

des the requirement to define an appropriate life cycle for a system, the selection gfiprocesses tq
ied throughout the life cycle and the application of these processes to fulfil agreements and ach
fomer satisfaction.

IEC/IEEE 15288 can be applied to all types of product- or service-focused systéms and system elemsg

naturally occurring entities. The use of ISO/IEC/IEEE 15288 for systems\within this broad scope is
s main advantages.

use of the standard may be adapted to accommodate the varying project requirements in trea
em life cycles.

E7  This can be performed by adapting the life cycle as desefibed in ISO/IEC/IEEE 24748-1:2024, Clause 5
ring described in ISO/IEC/IEEE 15288:2023, Annex A.

Comparison of ISO/IEC/IEEE 15288 to prier-version

improvements to selected technical processes including business or mission analysis process, sys
architecture definition process (remamed from architecture definition process), design defini
process, implementation processyintegration process and maintenance process;

improvements to selected technical management processes, including risk management process
configuration managementprocess;

except for these changes; the process groups and life cycle processes are the same as the prior versic

emphasized importance of system of systems (SoS), moved content from ISO/IEC/IEEE 15288:2
Annex G to ISOAIEC/IEEE 15288:2023, 5.4 and added several notes throughout the document;

and.expanded content on process application and system concepts;

addition of 1ISO/IEC/IEEE 15288:2034, Annex D addressing model-based systems engineering (MBSE);
updatesto ISO/IEC/IEEE 15288:2015, Clause 5, including a better description of iteration and recur$

ted
ling

388
be
eve

ents

sisting of one or more of the following: hardware, software, humans, processes, procedures, facilities

one

[ing

and

5 subclause compares ISO/IEC/IEEE 15288:2023 with ISO/IEC/IEEE 15288:2015. For a more detajled
conjparison, see Annex A. The main changes are:

fem
fion

and

n;

15,

ion

new content in ISO/TEC/TEEE 15288:2023, Clause 5 on collaborative activities, concept and sys
definition, assurance and quality characteristics;

updates to the terms and definitions;

em

removed ISO/IEC/IEEE 15288:2015, Annex D “Process integration and process constructs”, Annex E
“Process views”, Annex F “Architecture modelling” and Annex G “Application of system life cycle processes

to a system of systems”.
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Application concepts

This document provides guidelines for life cycle management in the field of systems. This clause lists
essential concepts on which this document is based and provides references for further reading and

app

6

6.1

Thn
mol
of 4
in U
in 1
ISO
Und
wol
in @
ISO

lying. Essential concepts are:

life cycle management: ISO/IEC/IEEE 24748-1 provides more information on concepts related to
cycle management in general;

organizational concepts: organizational concepts are introduced in ISO/IEC/IEEE 15288:2023,
additional discussion is in ISO/IEC/IEEE 24748-1:2024, Annex B;

system of systems concepts: SoS concepts are introduced in ISO/IEC/IEEE 15288:2023,5.4; additid
discussion is in ISO/IEC/IEEE 21839, ISO/IEC/IEEE 21840 and ISO/IEC/IEEE 21841;

life cycle concepts: life cycle concepts are introduced in ISO/IEC/IEEE 15288:2023, 5.5; additi
discussion is in ISO/IEC/IEEE 24748-1:2024, 4.3;

process concepts: process concepts are introduced in ISO/IEC/IEEE~15288:2023, 5.6; additi
discussion is in ISO/IEC/IEEE 24748-1:2024, Annex A;

project concepts: project concepts are introduced in ISO/IEGZIEEE 15288:2023, 5.3.2; additi
discussion is in ISO/IEC/IEEE 24748-1:2024, Annex C.

Applying ISO/IEC/IEEE 15288

Overview

life

system concepts: system concepts for systems that are any mix of products and services are introduced

nal

nal

nal

nal

oughout ISO/IEC/IEEE 15288, “shall” is used, te' express a provision that is binding between tw
e parties, “should” to express a recommengdation among possibilities and “may” to indicate a cot
ction permissible within the limits of ISO£IEC/IEEE 15288. This document provides guidance to as
nderstanding how the provisions of ISO/IEC/IEEE 15288 apply. No new requirements are intrody

or
Irse
sist
ced

he guidance text (no “shall”). Whete “should” is used, it is a recommendation of a requiremenf of

IEC/IEEE 15288.

erstanding concepts does net give the ability to immediately apply them without further thought
k. 6.2 to 6.8 give guidance-on what should be done to bridge the gap between concept and practical
ifferent organizationalylifé cycle and project environments, starting with planning the applicatio
IEC/IEEE 15288.

Moglern organizations'strive to develop a robust set of life cycle processes that are applied repeatedly to

pro

ects of the orgamnization. To accommodate that need, ISO/IEC/IEEE 15288 is intended to be useful

application at gitdrer the organization level or at the project level. An organization should adopt the stand

and
of t
ISO

supplement it with appropriate policies, life cycle processes, life cycle models and procedures. A pr
ne organization should typically conform to the organization's processes rather than conform directl
IEC/TEEE 15288.

Ins

and
use
h of

the
for
ard
ject
to

ses

TTTre-cooty

adopted at the organizational level. Such a project may directly adopt the provisions of ISO/IEC/IEEE 15288.

6.2

6.2.

Application strategy

1 Overview

ISO/IEC/IEEE 15288 can be applied for a variety of reasons, such as to:

a)

define the processes, activities and tasks required for use on a specific project;

© ISO/IEC 2024 - All rights reserved
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b) improve processes used by an organization across multiple projects;

¢) provide guidance on system life cycle processes usable within a larger process, such as an organization’s
acquisition process or maintenance process.

Whatever the reason for application of ISO/IEC/IEEE 15288 is, a suggested application strategy consists of
the following:

— plan the application;

— adapt ISO/TEC/IEEE 15288, if applicable;
— | conduct pilot project(s);

— |formalise the approach;

— |institutionalise the approach.

Thip strategy is typical of the approach that should be followed when introducing changes into| an
orgpnization or project. The application strategy can be repeated several times actoss an organizatioh or
within a project as additional processes are addressed or improved.

Whether the basis for the existing system life cycle processes is ISO/IEC)15288:2015 or some other
refgrence point, the fundamental starting point is to identify all the chariges to go from that basi$ to
ISOJIEC/IEEE 15288.

Codrdinating with stakeholders in this effort is critical: even oné<area left out that should have beep in
the|planning can materially disrupt applying the new basis. One way of proceeding is for a small group to
develop a high-level list of items that should be considered and*changed in applying ISO/IEC/IEEE 15288.
Thip may include, and possibly will not be limited to:

— |process and procedure changes, including flow and ‘noemenclature;

— |staff training needs;

— |responsibility changes, including need for\néw or modified agreements;

— |impacts on procedures and tools;

— |an approach applied across the prganization

— |improved processes.

A nfore detailed set of changes-should then be developed by a wide group of affected stakeholders.

Onde there is a detailed\listing of the changes, the time and cost impacts of each should be assessed pnd
adjusted for the risks-of each change and various groupings of change. Changes should be phased to
mirlimise cost, project disruption and the potential for adverse human reactions. Readiness criteria shquld
bejleveloped for/the phase-in, as well as checks for successful completion of the changes. Quantitative pnd
quallitative medsures should be developed and used.

Thijoughout, a core group should be maintained to oversee the change from one basis to another, with
perjodic: coordination with the entire group of stakeholders. This coordination is very important to

rep batedly communicate the ggals of the change to show progress and tg recggnise nrogress
4 5 57 P o5 5 P55

When an organization or project already has established processes that have been institutionalised, then
the implementation strategy can be shortened and should probably include the following:

— plan the application;
— adapt ISO/IEC/IEEE 15288, if applicable (for the risk level of the work);

— conduct the project(s).
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2 Planning the application

Applying ISO/IEC/IEEE 15288 should be considered as a specific project and planned as such.

The
a)

following are examples of items to consider while planning the application project:
Define the scope of the application project. Possibilities include the following.
1) Asingle project that is either internal to an organization or as part of a two-party agreement.

2) Concentration on some key processes or even a single process where there is expected to

b)

f)

g)

6.2

Wh
ink
of t

some gain for an organization. This approach can be used where a weakness has been deteg
previously. It can lead to a full application of ISO/IEC/IEEE 15288 at some future point. Corvers

be
ted
ely,

the approach can be of benefit where significant process refinements or additions have been made,

so that in depth revisions of a single process are necessary.

3) Adoption of ISO/IEC/IEEE 15288 within an organization or across a range of projects: This generplly

involves a staged introduction. This generally occurs when an organization hasimultiple procej
that are not aligned with ISO/IEC/IEEE 15288.

ses

4) Adoption of ISO/IEC/IEEE 15288 across all projects and within all parts of the organization. This

sometimes occurs with a new subsidiary of an existing organization that has previously adoy
ISO/IEC/IEEE 15288.

ted

Identify the 15288 application project goals and determine how ‘they fit into the organization-wide
business goals. If no obvious link is established between this application project and the organizatipn’s

business focus, then lasting commitment to achieve the application project goals will be difficult if]
impossible to maintain.

Identify roles and responsibilities of the application project team, assigning a point of responsibility
each process.

Identify the resources available for the applicationof ISO/IEC/IEEE 15288, such as time, funding, pe

not

for

ple

and enabling systems and services. Also estimate the resources and infrastructure needed to sustain

the process development and improvementprocess once the initial processes are institutionalized.
Create and record the application projéct management strategy for applying ISO/IEC/IEEE 15288.

Plan for regular coordination with-stakeholders involved in the application project. It is key to ey

ery

application project to communicate with stakeholders, in particular those that are supposed to apply

the updated set of processes:

Identify the impact of/ptrecess tailoring on certifications and the impact of certifications on pro
tailoring.

3 Conduct pilot project(s)

en introdueitig ISO/IEC/IEEE 15288 in an organization across many projects, employing some pilot ug
ey areas@nd processes helps remove emotional barriers, facilitate adoptions and limit the risk expog
e organization. A successful introduction should usually include such approaches as the following.

Identify pilot projects that can use the selected processes. These pilot projects should be chosen

[€SS

age
ure

on

b)

d)

thre basisof high priority work thrat with result i significant improvements, witha tigh probabitit
success, or that can be expected to provide quick, visible results.

Select a team of early adopters to conduct the pilot projects then publicise and reward their efforts.
Plan the pilot projects and identify critical success factors and measures of success.

Train everybody involved. Awareness can be aided by regular communication of progress in
implementation process, in addition to formal training classes.

© ISO/IEC 2024 - All rights reserved
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For each pilot project, incorporate the selected adapted process or processes into the application

project management strategy. Reference or include as appropriate, the necessary records, including
adaptation decisions and rationale.

Execute the pilot project(s). Track and record performance against the critical success factors.

the

Capture knowledge gained from each pilot project in the knowledge management process, including

lessons learned throughout the pilot project(s). Incorporate the lessons learned into revised process

6.2.4 Formalise the approach

For
Thi
too
for

NO7

comparing one project against another to determine approaches which were successful and which can be applic

and

6.2

Inst
of t
thr
con
pro

6.3

6.3
ISO

am¢ng acquirers, suppliers and other stakeholders in the life cycle of a system. It applies to the full
e of systems, including concept, development, production, utilization, support and retirement

cyc
Sys
org
inl

6.3

To

starting point should be’to define the purpose of the system, its boundaries (including human interacti
and those who sheuld'be its stakeholders. The same idea should be followed in case the task is to upgrad
add| capabilitiesito-an existing system. In many cases, the structure or the composition of the final sys

are

staft with-ananalysis of the business or mission of the proposed system, applying the process define

ISO
req

es.

malizing involves the introduction of a new process across the organization or across several pnoje
5 includes the development of training, procedures, provision of enabling systems and services, suc
s for the processes, and the tracking and oversight of the new processes use and acceptange.”Plan
the transition to the new processes should be addressed for any project that is already upiand runnir

E Improvements can be made within a project by monitoring at the project level. Theyican also be mad

to be incorporated into future projects.

5 Institutionalise the approach

itutionalisation involves the introduction of new processes across.any” areas and remaining proj
he organization. It includes a focus on ensuring that processes arge-tised consistently and automatic
ughout the organization or project. This also involves measuring performance of the process,

finuing to implement process improvement as necessary. TheSe can be instituted using process w
duct review and approval such as decision gates as described(in 6.4.2.

Application of system concepts

1 General

ems, and to the acquisition and supply of systems, whether performed internally or externally td
hnization. This subclause focuses on those processes that most directly apply the system concepts stg
50/1EC/IEEE 15288:2023, 5.2 and’expanded in ISO/IEC/IEEE 24748-1:2024, 4.2.

2 Systems

Hetermine how to provide products or services for the benefit of users and other stakeholders,

not knowal{ and are not the focus of interest. For those reasons, users of ISO/IEC/IEEE 15288 shg

IEG/TEEE 15288:2023, 6.4.1, then use this as a bounding framework to define stakeholder needs

cts.
N as
1ing
g.

e by
able

bcts
ally
and
ork

IEC/IEEE 15288 defines a set of processeso facilitate system development and information exchange

life
of
an
ted

the
ns)
e or
tem
uld
1 in
and

be

hitements, applying the process defined in ISO/IEC/IEEE 15288:2023, 6.4.2. These processes can

ap

| A= TN 43 1 H 1 a | 1. Liad & £ ekl 4+ L la.
OCTUTICT ATIVETY, U1 TTTUT STVETy a1l L dIT DT dPPTICTU TUTITT VS y STUTILS, TATS IS S y STCTITS " WITTT T UTITAITETS

are

being considered and enabling systems. This work focuses on purpose, scenarios, use cases and user stories.
It is critical to identify and meaningfully involve all who will be stakeholders over the systems life cycle.

Applying a systems concept should mean that the analysis and determination are then used to define the
requirements of some collection of interacting elements. This collection should satisfy the analysis and
determination by applying the system requirements definition process defined in ISO/IEC/IEEE 15288:2023,
6.4.3. The specific structure of the system is not known at this point, nor is the manner in which that
structure will be implemented (i.e. hardware, software, humans, processes, procedures, facilities or
naturally occurring entities). The user should determine, possibly iteratively or recursively, the functional,
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logical, timing, thermal, mass and other properties of the Sol and its enabling systems. Model-based
systems engineering (MBSE), see Annex C, can help understand and specify these properties. Maintaining
stakeholder involvement throughout is still critical. Depending on the results, revision of the work described
in 6.3.2 can be required.

For any of this work, the system analysis process defined in ISO/IEC/IEEE 15288:2023, 6.4.6 can be useful
to apply.

6.3.3 System structure

as yell as their needs and requirements, plus the resulting system requirements that have been.‘derived
fromn these, the user of ISO/IEC/IEEE 15288 should apply the technical processes for system definiition (see
6.7.p.3) to progressively define the structure of the system (its architecture) and the specific ways in which
that architecture can be realised.

Wi£ a thorough understanding of the purpose and benefits of the Sol, its boundaries and stakeholders,

Morre specifically, the user of ISO/IEC/IEEE 15288 should apply the system architecture>definition prog¢ess
(ISO/IEC/IEEE 15288:2023, 6.4.4) and the design definition process (ISO/IEC/IEEE 15288:2023, 6.4.5).
In 4pplying these processes, probably iteratively and recursively, characteristic/properties at a system's
boundary arise from the interactions between system elements and external‘systems. What this medans
in practice is that the interfaces between parts of the system should be understood first, then the parts
themselves should be architected and then designed to respond to thé<requirements imposed by |the
intdrface. This process should be continued from the most general understanding of the system structure
progressively to the most detailed level. Due to the huge amount.éf-information that is gathered when
applying the processes, model-based approaches (MBSE) should ‘he*taken to help keeping the artefacts
congistent, also see Annex C.

Brigfly stated, the user of ISO/IEC/IEEE 15288 should work’from the interfaces inward, and from |the
most general to the most specific and detailed aspects ofithe requirements, architecture and design. This
applies to the Sol and its enabling systems, whether newtor under consideration for change. Accordingly,|the
appllication of the processes can be done at any stage-df’a system’s life cycle.

For|any of this work, the systems analysis process‘defined in ISO/IEC/IEEE 15288:2023, 6.4.6 can be usgful
to apply.

6.3/4 Structure in systems and projects

Theg user of ISO/IEC/IEEE 15288 should determine the project scope, or the scopes of the set of projgcts,
that best supports definition, realization and use of the Sol and its enabling systems. To do this, |the
usel of ISO/IEC/IEEE 15288-should draw on the results of applying, directly or with adaptation, |the
agreement processes (ISO/TEC/IEEE 15288:2023, 6.1), organizational project-enabling procegses
(ISO/IEC/IEEE 15288:2023, 6.2) and technical management processes (ISO/IEC/IEEE 15288:2023, 6.3)
that are already in pldee for the organization within which the projects will be executed. For example,|the
poskible need to define a new system should result in reconsideration of the organization’s infrastructpre,
portfolio, humanyresource, quality and knowledge management capabilities under various possible project
structures to find the best relationship of the set of projects versus the possible scope of the Sol and its
enapling systems.

6.3]5-"“Interfacing, enabling and interoperating systems

Typically, systems break at the interfaces because of lack of quality or maturity of these interfaces. When
developing an Sol, it is not only the interfaces that this Sol has in operation that should be taken into
account. There are other interfaces to be considered along the entire life cycle. Therefore, it is important to
understand the concept of interfacing, enabling and interoperating systems.

When teams begin to identify the external interfaces of the Sol, they often start with the systems that the
Sol interacts with in operation. Often, a system boundary diagram is used to document data or information,
energy, material and physical flows. Immediately thereafter, other life cycle stages should be considered to
identify all systems that interact with the Sol to perform a function. This almost always occurs in an SoS
environment where constituent systems interact with each other to realise SoS functions. Also included are
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cases where external systems exchange data or information with the Sol for further processing. The total

set of these external systems is referred to as the interoperating systems associated with the Sol.

These interoperating systems are a subset of the interfacing systems. The interfacing systems also incl
those external systems having purely physical interfaces with the Sol, in which no data or informatio

ude
n is

exchanged to support any system functionality, neither on the part of the Sol nor on the external system. In

most cases, these are physical interfaces between the Sol and the external system.

Enabling systems are systems that support the Sol at various points along its life cycle. Consequently,
they apply to all parts of the life cycle and potentially support any process. Some enabling systems have a

p g

systems can be either inside or out51de the boundary for which a project is respon51ble Whether a partlc
enapling system is inside or outside the project boundary, the enabling system is within the span.efinte
of a project because of interface and scheduling constraints. Thus, enabling systems should be ‘considg
especially whenever there are changes to the design of the Sol. If the interface to one of the enabling syst
can|no longer be supported as a result of the change to the So], it can lead to cost-intensjve’changes to

enapling system. In such a case, it is advisable to perform a trade-off study to weigh-the 'consequence
making the proposed change. If it is necessary to develop enabling systems to support the Sol, care shoul
taken to ensure that the schedules of these two development projects are closely aligried. Failure to proy
a ngcessary enabling system in a timely manner can have a massive impact on tlie’schedule of the Sol.

In ¢ase the enabling system is inside the project boundary, for each architecture or design solutiof
the|Sol or system element, the enabling system requirements should beg identified. The enabling sys
reqpirements should be satisfied either by engineering the enabling systems that need to be developed o
acqisition or scheduling the existing and available enabling systems."These actions should be carried
to Nelp ensure that required enabling system services or products @re available when needed to support]
Sol for systems elements during the applicable life cycle stage.

Thgrequirements for each enabling system should be provided to the concept definition and system definif

progesses of the applicable Sol and system elements. Requirements can include allowable tolerances
typps of materials and material processing such as cutting, milling and stamping. Additionally, the cond
of operations (or strategy) for implementation should-be available as well as any implementation constra
to ipclude special techniques to be used. An enabling system can be defined as an Sol and can also havg
ow set of enabling systems to provide appropriate life cycle support.

Aniex B provides examples with explanations of interfacing, enabling and interoperating systems.
6.4 Application of life cycle concepts

6.4]1 Overview

ISOJIEC/IEEE 15288:2023) 6.2.1.3 a) requires the establishment of a life cycle model to provide a framew
in which the processesof ISO/IEC/IEEE 15288 are performed. It also requires the definition of purpose
outfomes for each stage in the established life cycle model. ISO/IEC/IEEE 24748-1:2024, Clause 4 provid
destription, inclading the purpose and outcomes, of a life cycle model with a set of six life cycle stages. ]
modlel is included in Figure 2.

NOTE 1 _ For simplicity of exposition, the life cycle model in Figure 2 is drawn as if the stages were sequential
equpl inllength. As described in ISO/IEC/IEEE 24748-1:2024, 4.3.1, stages can be interdependent and overlapping,
be df differing durations and can iterate or be applied recursively.
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Generic system life cycle stages
> Concept >>Developmen>> Production>> Utilisation>> Support >> Retirement>

Life cycle processes application
(sequential, incremental, evolutionary)

Figure 2 — Generic system life cycle model

system life cycle model illustrated in Figure 2 does not imply any application precedenceorséquencg for
application of ISO/IEC/IEEE 15288 life cycle processes. The use of the life cycle processes is influerjced

by multiple factors such as social responsibilities, world trade laws, organizational cultures and technjical
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siderations. Each of these factors can vary during the life of a system. A manager of a system life c
re objectives. For example, during any of the later life cycle stages a manager can use the opera

cess, maintenance process and disposal process to manage the system while it performs its requ

k products that are no longer needed.

etermine which processesto selectand apply duringa system Jifecycle stage, auser of ISO/IEC/IEEE 15
1ided by the purpose and outcomes for each of the stages (seeISO/IEC/IEEE 24748-1:2024, Clause 5).
ction of the appropriate processes enables the system’s ppogression through its life cycle to be mana

h a system going from one stage of life to another.

organization (e.g. an automobile company or ‘medical equipment supplier) or a domain group o

LS.

o whether a system should remain in the current stage, be continued to another system life cycle st
e the plans for the other stages revised before approval, be cancelled or be retired. These milestones

s, schedule and functiohality when a system is created or utilised.

em life cycle-stage to obtain the outcomes and meet the purpose of the stage or a set of stages.

So

theli

to

n-existing system can be conceived, developed and produced within a “timebox” of a few we

ycle

be typically selects the appropriate set of life cycle processes to meet entry gr‘exit criteria and other

fion
red

Ctions or is serviced to meet system requirements. During earlier lifecycle stages the same procesgses
be used to help manage the development of the system as well as affect\the disposal of waste productfs or

288
The
red.

system life cycle model of Figure 2 can be considered:as an illustration of an orderly passage associgted

an

hnization (e.g. a government defence agency oftindustry group) often has a unique view of the system|life
e to control the passage from one system lifé-Cycle stage to the next. From an organizational perspective,
focus is more on management-focused-activities that are used to form both milestones and decision

organization uses these milestofies'and gates as decision points where investment decisions can be mlade

hge,
and

sion gates can be used by.organizations to contain the inherent uncertainties and risks associated with

re are different approaches that can be used to meet organization goals and objectives. In order to njeet
exit criteria of-a\decision gate, the appropriate artefacts should be produced to provide decision-making
rmation and required deliverables. Thus, planned engineering activities should take place during gach

e system life cycle models, particularly those related to incremental or evolutionary approaches, feature
tefative execution of several of the life cycle stages shown in Figure 2. For example, a small improvenjent

pks.

Subsequent improvements use the same approach in consecutive future “timeboxes”. In this environment, it
may not be practical to align certain key concepts to the completion of a stage, such as decision gates (6.4.2)
and technical reviews. Instead, an alternate alignment strategy, such as the completion of one or more
iterations, can be necessary. However, the intent of these key concepts should be retained.

6.4.

2 Decision gates

Although there are many different approaches to develop systems, there is an underlying notional set of
characteristic milestones and decision gates that exists. Each milestone and decision gate has a distinct
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purpose and contribution to the system life cycle. These milestones and decision gates should be considered
when planning and executing the system life cycle. Cognizant governance should specify the mechanism to
arriving at a decision.

NOTE 1

ISO/IEC/IEEE 24748-1:2024, Table 1.

Examples of decision options and their purpose for each stage of a life cycle are shown in

Milestones provide an opportunity for management to review progress and decide to declare that milestone
as satisfactorily completed and proceed to the next milestone. If the milestone marks the end of a stage, then
a decision gate is reached. The decision gates provide a framework within which organization management

has

NOTE 2  Some approaches, such as agile and DevOps, accomplish their reviews in a different cadence and tén|

avo

Duiling each system life cycle stage, management can use established decision gates to detérmine whet

the

way forward.

Thd specific rationale for the decision can vary for each stage. For example, duringdife’cycle stages while

sys
sys

a)

b)

Dedision gates to move to another stage can occur at more thdn one point in a given stage. Examples of w]

dec

h 1 1 1 . LA LR 1 1 Ll .
HIZIIFICVET VISIDIIILY alll COIILTOT U1 ULIIC PIOJeCL.

d the terms “milestones” and “decision gates.”

objectives (financial as well as technical) of that system life stage were satisfactorily €ompleted and

em is being used (utilization and support), the decision as to whether to continue in that stage or if]
em should be appropriately retired (move to the retirement stage) can be’based on:

whether system technology should and can be refreshed (change to-the baseline configuration with
changing performance);

whether new system technology should and can be inserted (change to system performance).

sion gates can be appropriate for the concept stage are:
after a period of pre-study;

after studying the feasibility of the alternative cencepts.

d to

her
the

the
the

out

hen

The considerations given can be applied not'only to the Sol but also to its system elements as well as

enapling systems. If the Sol is an SoS, the considerations can be applied to the constituent systems. Differ

org
Sys
rep
6.4

6.4

Organizations employ different approaches to satisfy contrasting business and risk resolution strateg

dis¢ussed in 6.4:3.2 to 6.4.3.5. Alternatively, a suitable hybrid of these approaches can be developed.

The selection, development and use of one of these approaches by an organization depend on several fac

suc
a)
b)
‘)
d)
e)
f)

hnizations can be responsible for differént systems of the system structure. Also, individual system
em elements can have a shorter life-than the Sol in which they are embedded, so there can be a nee
ace these individual systems or'system elements with improved ones during the life of the Sol.

3 Application approaches

3.1 General

Sequential, incremental, evolutionary or agile approaches are frequently used. These approaches

h as'the following:

ent
5 or
d to

ies.
are

fors

the acquisition policy of the organization;

the nature and complexity of the system;

the stability or feasibility of system requirements;
technological opportunities;

the need for different system capabilities at different times;

the availability of resources.
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A careful selection of an appropriate application approach should be made as it:

affects the plans and controls for the project;

forms the basis for project cost and schedule estimates;
determines the work relationship between acquirer and supplier;
defines how the team works together;

shapes what types of informal and formal reviews are established.

6.4

6.4

For
can
wit
this
retd
the
the

The
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anallysis necessary to reduce risks.

The
are

6.4

Thi
pro
Sys
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pro

support stages are typically the longest period of this life cycle and can last for many years. Major syst
ised using thisapproach often have an operation life of tens of years with modifications using technology

rea
refy

Thi

3.2 Sequential approach

3.2.1 General

systems that have long development cycles before delivery of the first system, a sequential apprg
be appropriate. Many systems, such as produced by the automotive industry, use a similar appra

approach faces many challenges including cost control, funding changes, techinélogy changes, workfq
ntion and final customer or acquirer requirements satisfaction. These challenges are created becaug

marketplace.

Fhe-shelf approach can reduce the need to go through earlier decision gates, but it does not eliminate

well known and stable, or for updates to €xisting systems.

3.2.2 Applicable systems

duced. Examples of systemsfor which this approach can apply are infrastructure information techno
ems, a manufacturing,-system modification, automobiles, control systems and consumer prody

duction can be initiated that can continue into the utilization and support stages. The utilization

eshments and-technology insertions made to sustain the system and lengthen its useful life.

5 sequentidl approach can be applied to modernization of legacy systems. The engineering, howeve
e on the system being enhanced and its related lower-level systems and system elements of the sys

5 approach can be applied to _systems that are one or a few of a kind or those that have large quant“f)ies

ach
ach

h development taking up to three years before a new automobile model is introduced. Projects using

rce
e of

long period from establishing the initial requirements for the system to the deploying of the systerp in

sequential approach has defined decision gates so that an ‘ofganization can manage an ordprly
bression of the system from concept through retirement. For systems that rely heavily on off-the-shelf
em elements, development is often started without doing concept studies. In this case, the project
ds to be aware of the risks of starting development without doing the risk reduction engineering of
ier studies. Use of off-the shelf system elements does not-replace system feasibility analyses or the fisk
iction analyses and effectiveness assessments needed'to confirm that interfaces are compatible. This

the

sequential approach can be very effective afid efficient for engineering systems where the requireménts

gy
cts.

ing the production stage-either one or a few systems can be produced and delivered, or a large quanitity

and
bms

I, is
tem
her-

6.4.3.2.3 Risks

d.

Because of the long duration of development using the sequential approach, several risks such as the
following should be considered and resolved before adoption:

a)
b)

expectations and requirements related to the system can change over the years of development;
knowledgeable workers on teams can turn over;
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¢) decision-making personnel in the organization can change;

d) customer personnel in the acquirer’s organization can change;

e) suppliers of system elements and related services can go out of business or change technologies;

f) obsolescence can arise during a long development;

g) disruptive changes of events or the environment can impact the project.

6.4 324—Oppeortunities

Thg opportunities such as the following can be associated with the sequential approach.

a) |The deliberate, stepwise refinement approach, whereby the progress of system development is carefjully
evaluated at each milestone allows system quality and risks to be evaluated and investient decisjons
confirmed before progressing to the next stage of development, production lot or delivery to market].

b) |All system capabilities can be delivered at the same time.

c) |In-service modification decisions allow determination of whether to.<o“maintenance, a mhjor
modification or to retire the system from service.

d) |0ld systems can be simultaneously retired from service or withdrawn from the market.

6.4|3.3 Incremental approach

6.413.3.1 General

Thg incremental approach can be applied to organizations.that market new versions of a product. Milestdnes

arelestablished at planned intervals to introduce a planned version of the system that can be released to|the

market. The system realised as a result of the conceptstage can be a first version.

The overall capabilities of the last version to be marketed can be known at the start of system developmgnt.

However, a limited set of capabilities is allocated to the first version. With each successive version, njore

cappbilities are added until the last release fully incorporates the overall capabilities.

Thd application of ISO/IEC/IEEE 15288life cycle processes, further described in 6.7, is performed to realise

each version. The operation and support of each version is done in parallel with the development, utilization

and support of successive versions. Early versions of the system and support for those versions car be
phased out as newer versions-are bought and used by the customer base or a block modification to eaflier

vergions can be made to ingorporate the new capabilities of a later version.

6.4

Thi
inty

teclhnology.systems such as business systems, medical systems and routing and firewall systems.

6.4

3.3.2 Applicabléesystems

oduced in short intervals so as to remain competitive in the marketplace. Examples include informa

3.3.3' Risks

5 approach canbe applied to systems that rely on new, enhanced capability versions of the system t¢ be

fion

The incremental approach has associated risks such as the following that should be considered and resolved
before adopting this approach.

a)

b)

Initial versions of the system can have such a limited set of capabilities that customers can be dissatis
and not be interested in buying the next version.

Versions marketed with too short an interval can cause customer dissatisfaction with the cos
upgrade or the retraining costs.

Costs for training (time and money) to move from one version to the next can be unacceptable.
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It is not always possible to meet expectations if customers desire the full capabilities in the first version.

If requirements are not as well understood as originally thought, this can lead to poor results.

f) Unplanned technology changes or competitor system capabilities can require re-direction of the

g)

development and have a significant impact upon costs and schedule for subsequent versions.

[t is possible that the customer changes the requirements as the development progresses.

6.4.3.3.4 Opportunities

Thg opportunities such as the following can be associated with the incremental approach.

a)
b)

9

d)
6.413.4 Evolutionary approach

6.4/3.4.1 General

Acquirer requirements for early capabilities can be satisfied.
The prototypes developed for each early milestone can have a place in the market.

Early introduction of the system, even with limited capabilities, can enable-exploitation of
marketplace by beating the competition to market.

Emerging technologies can be taken advantage of.

the

Thd evolutionary approach can be applied by organizations thatinarket new versions of a product at reguilar

or pre-planned intervals. The major difference of this appfoach with the incremental approach is
the[full capabilities of the last version of the system are not known when an evolutionary developmer|
undertaken.

Initally the requirements for the system are partiallydefined and then refined with each successive ver}
of the system as lessons learned from the use of an\early version are translated into new desired capabilif
Each increment can produce artefacts that demonstrate capabilities and build up the necessary evidence
technical reviews.

The
thiq case, development of new versions:€an be done serially or in parallel with partial overlapping. As
versions developed using the incremental approach, different versions can be operated and supporte
parpllel. Particular care should be taken, however, to maintain configuration control of each version so
operation, training and suppertprocedures are appropriate to the version being used.

Ofteén, a new version withyenhanced capabilities can replace an earlier version, or a block modification
be nade to the earlierdersion to incorporate the new capabilities of a later version.

Beyjond basic version control, for some Sols, it is important to plan and to project version compatib
with respect to“forward and backward compatibility. This can have both technical impacts and custo
ac

6.413.4¢2¥ Applicable systems

Thisapproacit cam be appited t0 compiexX SYStems for WHICIT TeqUITEments are not weit understood

c¢ptability-impacts.

hat
It is

ion
ies.
for

ISO/IEC/IEEE 15288 life cycle processes, further described in 6.7, are applied to realize each version. In

vith
1 in
hat

can

lity
mer

en

though the need for the system is understood and approved. These are typically one of a kind or low quantity
production systems. Example systems can include custom information technology systems, military
information technology systems and specific information technology security systems.
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3.4.3 Risks

The evolutionary approach has associated risks such as the following that should be considered and resolved
before adopting this approach.

a)
b)

)

All capabilities can have the same priority.
Training costs can be unacceptable for moving to the next version.

There can be uncertainties related to determining future requirements.

d)
e)
f)
g)

6.4
The

6.4

6.4

Agi
3.4)

There can be uncertainties with respect to planning the schedule release of the next version.
With different versions operated and supported in parallel, configuration control can be a challenge
A product prototype can be used too early or inappropriately.

Capabilities and technologies in later versions are identified after the former versions ‘are deployed
some learning is available. The additional or changed capabilities and technologi€s are then tied to
(stakeholder) needs gathered.

3.4.4 Opportunities

opportunities such as the following can be associated with the evolutionary approach.

Acquirer requirements for an early capability, such as a minimum viable product, can be satisfied.
Steady customer feedback can be used to enhance the capabilities of a future version of the system.
The prototypes developed to satisfy an early milestone‘cant have a use in the market.

Early introduction of a limited capability system can'enhable countering a competitor threat.
Emerging technologies can be taken advantage«of.

Incremental verification can be used to quiekly find problems.

User or operator training can be developed gradually over time, often at low, manageable funding ley

with potential for just-in-time training.
3.5 Agile and DevOps

3.5.1 General

and
the

els,

e is an iterativecand incremental approach to software delivery (ISO/IEC/IEEE 24748-1:2
. DevOps (development and operations) is the set of principles and practices which enable be

conmpmunication afad)collaboration between relevant stakeholders for the purpose of specifying, develop|

and
the
cyc
are

operating software and systems products and services, and continuous improvements in all aspect

life cycle IEEE 2675:2021, 3.1). Agile is a development approach. It is not a life cycle model. In most

e models,"development is just one stage of many. With similar objectives, agile and DevOps approag

frequently combined.

24,
Lter

ing,

s of
life
hes

6.4.

3.5.2 Applicable systems

Agile and DevOps apply well to small software systems with stable hardware platforms, but have been
adapted to larger and non-software systems. Different agile methods exist that can be tailored to the project
needs. Agile is also well suited for projects for which there is substantial customer uncertainty about the
intended final product.
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ring

The

life
rith

6.4.3.5.3 Risks

Agile and DevOps have associated risks such as the following that should be considered and resolved before

adopting them:

a) uses different and varying terminology;

b) has challenges scaling to large systems;

c) difficult to measure true progress;

d) |poor resource planning;

e) |less documentation;

f) |fragmented output;

g) |no finite end.

6.413.5.4 Opportunities

The opportunities such as the following can be associated with agile and DevOps:

a) |can be used with various life cycle models;

b) |different methods can be used at different points in the life cycle;

¢) |can be extended to focus on key foundational concerns suchras-security (called DevSecOps);

d) |deliverable and useful capabilities available much soonefand more frequently;

e) |frequently evolving capabilities enables rapid customer feedback;

f) |incremental planning incorporating frequent:feedback enables greater responsiveness to chang
needs.

6.5/ Application of organizational concepts

6.5{1 Overview

Organizations are producers and consumers of systems; that is, they exchange products and services.

progesses in ISO/IEC/IEEE 15288 are used by organizations that:

a) |acquire and use a system;

b) |create and supplyaSystem; or

c) |create and duse'a system.

Anyf of the processes apply at any level in a system structure during any applicable stage of the system

cycle and,to any organization assigned responsibility for a system. How they are applied, possibly ¢

adaptation, varies depending on such factors as the project, organization and life cycle model. The out

of dnédevel, whether information, products or services, are an input to the level below (and can feed H

uts

ack

to the level above) and result in a corresponding response including information, products or services. The
use (recursively) of the same underlying set of processes to describe an organization’s business, project
and technical actions at each level of detail in a system structure is a key aspect of the application of
ISO/IEC/IEEE 15288.

Additionally, a management group of a multi-organization project working on the same system can use
ISO/IEC/IEEE 15288 to provide a common set of processes, an integrated system life cycle model and a
common basis for communication and for working together.
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The processes in ISO/IEC/IEEE 15288 form a comprehensive set to cater to a wide variety of organizations.
An organization, small or large, depending on its business purpose, can select an appropriate subset of the
processes (and associated activities and tasks) to fulfil that purpose. ISO/IEC/IEEE 15288 is intended to
be applied internally by an organization or through an agreement by two or more organizations. In order
to facilitate application of ISO/IEC/IEEE 15288 either internally or through an agreement, the tasks are
expressed in agreement language. When applied internally, the agreement language is interpreted as self-
imposed tasks.

The application of ISO/IEC/IEEE 15288 may involve adoption of new organizational policies and governance
structures which can differ from the informal or implicit practices previously in use. In other cases, the
appllication of ISO/IEC/IEEE 15288 may be harmonised with an organization’s policies and standards thatlare
alrgady in place. It is usually the case that an organization has been utilizing its own existing standdrds pnd
sperific techniques. When applying ISO/IEC/IEEE 15288 within an organization, it is thereforedmportant
to dlarify the relationship between ISO/IEC/IEEE 15288, the organization's own standards and)the various
techniques that have been employed.

Figiire 3 shows one possible example of such relationships that can be useftd® when applying
ISOfIEC/IEEE 15288 within an organization. ISO/IEC/IEEE 15288 is located at the firstlevel, standardgq for
the|discipline are located at the second level and the third level is for standards specific to an organization.
The final level includes the activities and tasks specific to the project. At each successive level in the hierarghy,
the|outcomes, activities and tasks can be adapted to the specific context of the discipline, organization or
project.

Level 1° 1SO/IEC/IEEE 15288

Level 2P Discipline-specific
standards

Levél 3¢ Organization-specific
standards

Level 4¢ Methods, Tools

a | Details outcomes and activities/tasks in each process.

b Defails outcomes and activities/tasks in each process, specific to the discipline, e.g. SAE ARP 4754A air¢raft
certification.

¢ Details outcomes and activities/tasks in each process, specific to the organization, e.g. aircraft company processes.
d  Details outcomes and activities/tasks in each process, specific to the project, e.g. project-specific coding standard.

Figure 3 — Relationship with existing documents

At the project level, organizational policies and life cycle processes are adapted to project needs, and specific
procedures and tools are identified. Some companies define preferred tools and tool sets to spread the
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costs of development, maintenance and learning across multiple projects. Resolution of any conflicts is left
to the organization or project applying ISO/IEC/IEEE 15288 and can involve developing a mapping and if
necessary, filling any gaps.

6.5.

2 Methods and tools

Process execution typically is supported by methods and tools. The selection of methods and tools depends
on many factors including stage in the life cycle, position in the system’s hierarchy and application domain.
As a result, neither ISO/IEC/IEEE 15288 nor this document includes discussions of specific methods and

too

S

Ney

to accomplish life cycle process activities or related tasks, including the following.

a)

b)

6.5
The

f)

ertheless, there are some issues that should be considered when selecting and using methods ahd't

The approach “form follows function follows purpose” also applies to methods and toolsy“methods
tools follow processes follow purpose”.

Selection of tools should consider connectivity to other tools that provide inputls or use output
the tool being considered for use. This also includes security, data storage duration and tool upgy
aspects.

The organization’s culture and knowledge can affect determining apprepriate tools and methods.

The training requirements for the effective application of the method'or tool as well as administra
efforts should be considered.

Using sophisticated tools and methods does not relieve systems engineers of the need to think
themselves.

3 Considerations and techniques
reasons for applying ISO/IEC/IEEE 15288 within'an organization can include situations as:

establishing and sustaining good systemscengineering processes across the organization to impy
efficiency and effectiveness, and to reduceirisk;

bols

and

5 of

ade

tive

for

ove

establishing neutral common ground for communication and discussion of process and procedufres,

across different organizations andapproaches;

verifying the thoroughness, of. an existing process; this should usually be more relevant where
process was developed in-house or adopted and extensively modified;

adapting an existing precess to cater to the risks associated with moves into new market sectors wk
more rigour is required because of perceived risks;

developing a new/process to meet the needs of a new organization; this includes organizations crez
through mefggefs or business alliances; it can be necessary to maintain several process models to
particular\activities;

the

ere

ted
suit

managing the introduction of new technology; examples include the automation of existing manual

processes, or a change in the techniques used to implement a product or service. ISO/IEC/IEEE 15

288

defines criteria which can be used to benchmark the completeness of the process before and after

the

g)

h)
i

technology is changed;

evaluating an internal capability of a party to meet agreed criteria, e.g. as part of the review process for

a solicitation response;

establishing a baseline for process assessment and capability determination;

establishing a benchmark upon which improvement projects can be developed, e.g. audit against

ISO/IEC/IEEE 15288.
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NOTE The application of ISO/IEC/IEEE 15288 within an organization is based upon the same approaches as are
used on projects, see 6.2.

6.5.4 Management commitment

As with any project which results in changes to work practices, it is essential that the stakeholders within
the affected organization be visibly committed to implementing and supporting organization and project
processes, and any necessary changes. In a two-party situation, selected process considerations may be
recorded in an agreement. Then, as for general organizational use, it should be normal practice to establish
policies or processes covering the relevant parties. Some agreements require supplier organizations to
propide evidence of process definition and conformance.

6.5/5 Uses of ISO/IEC/IEEE 15288 within an organization

,_,
D
[O8]

Thdre are four key uses of ISO/IEC/IEEE 15288 within an organization. These uses are illustrated in Figu
and described below.

— |Use 1 is a direct application of ISO/IEC/IEEE 15288 to an organization. ISO/IEC/IEEE 15288 describes
the life cycle processes in terms of process name, purpose, outcomes and activities and tasks. Thus,
direct application is the application of a set of selected life cycle processesto.the organization duripg a
life cycle stage to achieve the process outcomes and satisfy stage objectives and exit criteria. Processes
are typically adapted to the organizational context, and activities andtasks may be enhanced to njeet
needs. Procedures and tools are determined and typical outputs are defined based on organization dize,
life cycle stage exit criteria, agreement deliverables, knowledge mattagement system, resources available
and any other influencing factors identified.

— |Use 2 is for the purpose of creating and applying discipline- and domain-specific standards. These
standards can be derived from the applicable concepts’ and requirements of ISO/IEC/IEEE 15288 in
order to standardise processes for use in disciplines such as software, mechanical, chemical, electrical,
as well as domains such as aerospace, automotive,”medical equipment. In this use it should bd an
adaptation of the scope of ISO/IEC/IEEE 15288.tothe applicable discipline, domain or both. Use 2 type
standards should be more focused to the business of the discipline and application domains. As in Uge 1,
the activities and tasks can be adapted, procedures and tools specific to the discipline or domain may be
defined, and relevant terminology may be\provided. Discipline and domain members should be trained
on the application of the appropriatexstandards, procedures and tools before attempting to apply|the
standards, procedures and tools toany project.

— | Use 3 is for the purpose of creating organizational standards and guidance. In this use, the organization
can adapt ISO/IEC/IEEE 15288, and discipline or domain standards or both. As in Uses 1 and 2,|the
activities and tasks arecadapted to the organizational context, procedures and tools specific to|the
organization may be défined, and relevant terminology may be provided. Organization members shquld
be trained in the apphopriate standard and the applicable procedures and tools prior to applying ¢n a
project.

— |Use 4 is the use of ISO/IEC/IEEE 15288, discipline/domain-specific or organizational processes on an[Sol.
The activitigs and tasks are adapted to the project context, procedures and tools specific to the project
may be{defined, and relevant terminology may be provided. Appropriate training on the applicable
docurfients is necessary prior to application on an Sol. For Sols that are part of an SoS, other standgrds
can also be relevant and applicable (e.g. ISO/IEC/IEEE 21839 and ISO/IEC/IEEE 21840).

6.6 Application of project concepts
ISO/IEC/IEEE 15288 life cycle processes can be used by a project for at least four purposes:

a) to establish agreements with organizational entities external and internal to the project to acquire or
supply a product or service (agreement processes);

b) to establish the organization’s capability to acquire and supply products or services through the
initiation, support and control of projects (organizational project-enabling processes);
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to establish and evolve project plans, to execute the project plans, to assess actual achievement and
progress against the plans and to control execution of the project through to fulfilment (technical
management processes);

to contribute to the satisfaction of technical objectives for one or more life cycle stages (technical
processes).

requirement to perform ISO/IEC/IEEE 15288 life cycle processes is independent of system size or

complexity. Instead, factors such as the system requirements and the concept of operation affect the system
size and complexity. Thus, the outcomes and activities from the ISO/IEC/IEEE 15288 life cycle processes are

me{
The
acc
of t

6.7

6.7

Thi
inl
pur
In t
inl
def

am@ng the processes defined in ISO/IEC/IEEE 15288.

6.7

6.7

The
org

An
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can|

6.7

An
dev]
pre
For
SCO

Apq
req

MTTo D generic and appiicabie to the engineering of any system within the scope ot ISO/TEC/TEEE 15288.
size and complexity of a system can affect the work of a project, for example the tasks performéd to
mplish an activity of a system life cycle process or the type and form of work products from application
e processes can be affected.

Application of process concepts

1 General

5 subclause provides guidance to consider in executing the activities and _tasKs of the processes stgted
50/IEC/IEEE 15288 in order to better obtain the intended outcomes of/the’ processes and achieve their
pose.

he following, the processes defined in ISO/IEC/IEEE 15288 are.discussed as per the grouping shgwn
50/1IEC/IEEE 15288:2023, Figure 5. The technical processes are‘divided into concept definition, system
nition, system realization, and system deployment and use.Thefigure also shows the interrelationships

2 Application of agreement processes (ISO/IEG/IEEE 15288:2023, 6.1)

2.1 General

processes of ISO/IEC/IEEE 15288 can be\trsed to attain an agreement. Agreements can be between
hnizations, between projects and for work efforts within a project.

hcquirer can look for a supplier to meet their needs, or can have internal personnel that can address negds.
bpendently, suppliers can look foryacquirers that need their services or products. ISO/IEC/IEEE 1588
be used in either case to improve the agreement process.

2.2 Application of acqirisition process (ISO/IEC/IEEE 15288:2023, 6.1.1)

appropriate team @r-individual, depending on the project size and complexity, should be assigned to
elop a request for-supply. For smaller projects a single individual can be assigned the responsibility to
bare the requestfor supply. In addition, the choice of system life cycle can affect the acquisition approch.
example, anevolutionary approach (see 6.4.3.4) cannot allow for an initial detailed understanding of
be compared to other approaches, which in turn can affect the detail in a request for supply.

ropriate to the level of formality, a common basis for the acquirer and supplier to understand the project
hirements should be established including:

a)
b)
9
d)

system and service requirements;
expected deliverables;
development and delivery schedule milestones;

acceptance conditions, exception handling procedures, conditions requiring re-negotiation of the
agreement, conditions required to lawfully terminate the agreement, conditions required to impose
penalties or invoke bonuses and payment schedules;
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rights and restrictions associated with technical data, intellectual property, copyrights and patents.

The level of formality of the monitoring of an agreement should be clearly established at a level appropriate
to the scope and context of the agreement. This typically includes definition of:

mutual responsibilities;
methods how to manage project execution;

reporting system;

The
and
cled
the

Det
ISO

Tynpical solicitation documents include request for supply (also knownas request for proposal, request

bid
For
dev]

(e.g
stal

coufse of the development. Similarly, when the supplieF'who developed an Sol will also provide maintengd

und

Ond

conmpmunication with the supplier and assessing progress of the agreement based on appropriate measy

ise

Itig
agr

6.7

The
esty
for
The
the
isd

quality control;
change management;
risk management and monitoring.

negotiation can be considered complete when the terms of agreement are acceptable to'both the acqu
supplier. It is essential that the criteria by which the acquirer will accept delivery from the supplier
rly stated in the agreement. Early clarification on these criteria is in the interest‘ef both the acquirer
supplier.

[EC/IEEE 15288:2023, 6.3.1 if the acquisition is treated as a project.

request for information and request for quote), memorandum of.intent, offer or directive.

some agreements, especially government contracts subject to strict competitive laws, the acqu
elops acquisition requests for supply independently of the supplier. Newer evolutionary approad
agile or DevOps approaches), prefer the involvement of suppliers to provide an optimum matcl
xeholder needs with system requirements. This is &especially helpful as requirements evolve over

er a separate agreement, they can also be involved in the development of a maintenance agreement.

e the agreement is in place, the acquirer should actively monitor the agreement. Maintair

ssential to identify critical issues early.

pements as well as relevant laws and regulations.
2.3 Application of supply process (ISO/IEC/IEEE 15288:2023, 6.1.2)
assigned team of~jindividual should perform the activities of the supply process appropriatg

the response-preparation effort and to understand the capabilities required to do the requested w
plan shouldinclude a schedule of milestones and decision criteria for submitting a response and cons

bfinedusing the project planning process from ISO/IEC/IEEE 15288:2023, 6.3.1.

piled  acquisition planning can be supported by the project)' planning process fr

irer
are
and

om

for

irer
hes
h of
the
nce

1ing
Ires

also the acquirer’s task to accept delivery of the products or services. Acceptance should be accordinjg to

to

iblishing an agreement. First the team or individual should do the necessary planning to scope a strategy

brk.
der

goals of the organization or project as well as applicable investment decision criteria. A supply stratlegy

An

hgteement is typically from an internal or external organization. It can be internal to the project. It d

oes

not

R IPI | £ 1
IICCu LU UC 10T IIIdI1.

Organizations conduct market research in order to establish the opportunities available within a particular

bus

iness sector.

Typically, in any supply situation there are several approaches or ways of doing something. An approach or
way that best achieves the overall organizational and supply goals and constraints is desired. Considerations
to include are:

a)

applicable legislation and regulations that apply to the supplier;
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organization goals;

competition;

organization environment and policies and procedures;
resource availability;

related management, technical and resource risks.

Within the constraints of required formality and regulations, acquirers and suppliers should work as closely

whe¢n the supplier intends to involve other subcontractors. In this case, the potential subcontractor$ shd

as Tssible to document mutually acceptable definition of the scope of the work. This is particularly impert
be involved in the definition of the solicitation response and agreement negotiation, directly, indirectl

bot

The

context of the agreement, including mutual responsibilities, frequency and mode of monitoring and way

eva

Est

including applicable verification and validation processes.

The
cled

To determine whether to respond to the request for proposal or to-determine the specifics of the respo

the
the
the
ap

usi
imp

Ty
or Vv
are

approve the response, as appropriate.
j:

h, to provide an optimum match of capabilities with system requirements.

level of formality of the monitoring should be clearly established at a level appropriate t6 the scope

uating acceptable execution of the agreement.

hblish who is authorised to accept the supplied distinguishable product or<ervice and on what b

level of formality for delivering and supporting the product or service, including closure, should
rly established at a level appropriate to the scope and content of the'agreement.

technical processes can be planned and performed to the level of the system structure appropriat
nature and size of the system and the system life cycle‘stage. In addition, the scope of work, cos
system and the feasibility of meeting requirements within given constraints should be determined.

g the appropriate technical management processes. The organizational project-enabling processes
lemented to the extent necessary to support the technical processes and monitor the outcomes

cally, in any acquisition situation there are'several approaches or ways of doing something. An apprd

aftermarket opportunities;
business unit policies;
organization enviropment;
financial resouree.availability;
quality characteristics;
improvément strategy;

obsolescence;

ant
uld
 or

and
s of

sis,

be

nse,
e to
t of
The

ication of the technical processes should be accordingito the plan and should be assessed and contro]led

are
and

ach

vay that best achieves the overall acquisition goals and constraints is desired. Considerations to include

competition;
stakeholder goals;
time-to-market constraints;

potential risks for acquisition and supply.
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6.7.3 Application of organizational project-enabling processes (ISO/IEC/IEEE 15288:2023, 6.2)

6.7.3.1 General

Only those subsets of organizational project-enabling processes that are necessary for the enabling of Sols
are addressed in ISO/IEC/IEEE 15288. As such, the selected outcomes, activities and tasks can be included
as part of the definition of other processes, or an entire process can be subordinated to an activity level
under another process.

6-7 3-2 Appliuat;uu Uf lifc L_y\,lc lllUdCl ulauascuu:ut l.ll ULTOO (}SGIIIECII}EEE 15288-2323, 6-2-1)
ISOJIEC/IEEE 24748-1 contains information on common life cycle models.

6.7

Typlically, infrastructure is established based on organizational strategic plan, capabilities, resources,
levgls, value to the acquirer and technology policies. For an organization, payoff goals, market segm|
market position, investment and competitive advantage are also factors.

It i§ critical to establish, use and continually refine measures that show how well the infrastructur

sup
exp

6.7

Thg portfolio management process sets the environments for organizations in which multiple ong

pro

policies, procedures and standards. In addition, the process.establishes constraints for technologies, prod
lings, and project management aids and provides communication paths with which projects interact

eac

Policies and procedures that support and direet projects that perform the services and produce

org
pro

strgtegic and tactical objectives is realised:

The integrity level for different systems produced by projects can require separate sets of policies

pro

Appropriate management aids“are typically established to enable availability of valid information
dir¢cting and enabling projects including project status, standardised automated tools, organizatig

pro
thr

It ig critical to establish, use and continually refine, measures that show how well projects, individually
in the aggregate; are achieving their objectives and those of the organization, using resources that h
demonstratéd)expertise in this area.

6.7

3.3 Application of infrastructure management process (ISO/IEC/IEEE 15288:2023; 6.2.2)

porting the needs of the organization in executing its mission, using resoufrces that have demonstra
ertise in this area.

3.4 Application of portfolio management process (ISO/IEG/IEEE 15288:2023, 6.2.3)

ects are accomplished to include applicable strategic and\tactical plans, system life cycle models,

h other and the organization.
hnizational products, services or both, shoudd be evaluated on a regular basis. Changes to policies
cedures are evaluated to realise continuous improvement of organizational maturity for satisfying

cedures. Further information on‘integrity levels is provided in ISO/IEC 15026-3.

ducts available for réuse, and the status of emerging technologies and related market opportunities
pats and the informydfion databases in which captured data and documents are warehoused.

3.5\ ‘Application of human resource management process (ISO/IEC/IEEE 15288:2023, 6.2.4)

risk
ent,

e is
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ing
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luct
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This organization process includes establishment of human resource services that enable organizations to
achieve their goals and objectives within legal, financial and other constraints and agreement requirements.

Human resource services include, but should not be limited to:

a)
b)

c)

resource acquisition;
skill assessment;
skill development;
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d) skill measurement;
e) effective skill deployment to organizational needs;
f) directand indirect compensation;

g) knowledge capture, storage and re-deployment.

The infrastructure, skills and traits mix of personnel in projects, individually and in the aggregate, should

be reviewed for consistency with organizational strategic and tactical objectives.

6.7{3.6 Application of quality management process (ISO/IEC/IEEE 15288:2023, 6.2.5)

Thip process is consistent with establishment of quality management approaches that lead to conformg
with organizational and project quality objectives, and achieve customer satisfaction. In some organizati
[SO[9001 or AS9100 is used as the basis for quality conformance.

Thip process provides a sufficient level of confidence that system and service quality ‘attributes for ¢
project are adequately defined and activities are effectively and efficiently managed so that custo
requirements are met and other parties interested in organizational success are satisfied.

6.7{3.7 Application of knowledge management process (ISO/IEC/IEEE 15288:2023, 6.2.6)

It if important that knowledge management is recognised in the organization as a strategic effort and
acciimulated and used knowledge is therefore appreciated as a valuable-asset. A well-functioning knowlé

retirements and attrition. For this reason, it is essential that teatns can commit time to add knowledge to
orghnization’s knowledge repository. The team capturing the knowledge should adhere to the knowle
management strategy to help ensure that other teams:cdn find and retrieve the knowledge recor]
preyiously. More information on knowledge management systems is provided in ISO 30401.

Parficipation in knowledge management in the eérganization should be widespread and particips
shopld receive appropriate levels of training. When making knowledge available within the organiza
and sharing knowledge with stakeholders, acquirers and partners, intellectual property aspects should
congidered carefully.

6.7}4 Application of technical management processes (ISO/IEC/IEEE 15288:2023, 6.3)

6.7{4.1 Application of project.planning process (ISO/IEC/IEEE 15288:2023, 6.3.1)

Evelry successful project starts with thorough planning. The result is one or more plans that are use
guigle project execution. At the same time, the plans also serve as a basis for project assessment and conf
Thed team that creates the'plans gains invaluable insight into the impact of assumptions that should be m
in the early stages of‘the project.

Pla
technical solutions.

Plaps arédeveloped to define project goals and objectives (why?), the work that needs to be accomplis
(wHat?),» the project schedule (when?), the project organizational structure (who?), and how

maxagement is essential for every organization to mitigate the risks associated to losing knowledge dug to

s are constrained by organizational goals and objectives and stakeholder needs and plans constr

nce
bns,

ach
mer

hat
dge

the
dge
ded

Ints
fion
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] to
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the

orghnizatie

PO PO oo crapeea—to PO = c o

should include the scope, tasks, methods, tools, measures, risks and resources for applicable system or

ans

system element implementation, integration, verification, transition and validation processes, so that each

contingency option can be efficiently and effectively used.

The strategies defined in each of the other processes provide inputs and are integrated in the project

planning process.

Contingency options are used in a plan when there are known risks or opportunities (for example significant
changes in budget, schedule, requirements or technology or resource availability) that can cause the project
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or work effort to be redirected. In particular, assumptions that were made in the initial planning should be
re-evaluated regularly.

Plans should be tailored as to the level and formality to suit project or work complexity, uncertainty and
resources including funding.

A work breakdown structure (WBS) of the system structure and applicable non-system-structure-specific
related technical management process activities is typically established. The initial WBS should be based
on the system structure and the system life cycle processes. A WBS typically evolves to identify tasks and
work packages associated with the specific system in parallel with the technical definition of the structure
in vWhich the System exists.

After approval by the appropriate authority the project schedules and planned budget are conSidered a
basgline subject to change control according to organizational policies and procedures.

The list below should be used as a checklist for inclusion and completion of essential and applicable
infqrmation in a plan:

a) |the general problem to be solved;
b) |the application context of the general problem to be solved;

¢) |the boundary of the general problem to be solved, denoting what can’be’ controlled by the develdper
(inside) and what influences the development and is influenced by the*development but not controlled
by the developer (outside);

d) [the required inputs and outputs including dependencies on enabling systems;

e) |the system concerns with respect to critical quality characteristics;

f) |project-specific adaptions of the organization’s policies, processes and procedures;
g) |how required resources and tools will be acquired“and used;

h) |the project organizing structure to be used fer efficient and effective teamwork;
i) |how the project will be staffed and managed;

i) |key measures for product quality.and how satisfaction will be determined;

k) |key intermediate events and how’such event achievement will be determined;

1) |when, where and by whomyactivities and events will be completed;

m) |key measures of project performance;

n) |[the risks (e.g., project and technical) involved and how risks will be managed;

0) |potential opportunities and how the opportunities will be identified and tracked;
p) |the conipletion criteria for the process activities.

NOTE Also relevant to the project planning process are ISO/IEC/IEEE 24748-4, ISO/IEC/IEEE 24748-5,
ISO/IE€/IEEE 16326 and ISO/IEC/IEEE 15289.

6.7.4.2 Application of project assessment and control process (ISO/IEC/IEEE 15288:2023, 6.3.2)

The project assessment and control process evaluates the status of the project and redirects the efforts in
case of deviations from plans. The assessments are based on the plans established in the project planning
process.

Just like for project planning, the level of rigour to be applied in project assessment and control is directly
dependent on the complexity of the Sol, the agreements and legal obligations. The items identified in 6.7.4.1,
a) to p), should serve as an input to determine appropriate analyses and assessments.
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The project assessment and control process should be used to select, assess and collect system and process
measures to provide information for support of project management. Specifically, it includes determining:

a)
b)
9
d)

Thi

progress of the project;
information for risk resolution;

meaningful financial and non-financial performance;

effectiveness and risk information for doing trade-off analyses and providing recommendations on

actions to take and resulting impacts

5 information is further aggregated and used by the portfolio management process to justify, or-fedi

to justify, continued investment.

Wh

in drder to plan and implement appropriate corrective actions. Any revision to plans needs t6 be approv

Tec
sch

bdules to demonstrate conformance of actions and outcomes to planned technieakwork.

Theg goal of reviews is to confirm that:

Sol
rev

increase in system maturity is within the defined threshold;
the project deliverables satisfy the business case;

the budget is sufficient to fund the next system life cycle stage;
un-resolved issues are tracked and addressed;

overall risk for conducting the next system life cyclestage is acceptable.

ew. Non-conformance of deliverable work products, services and processes should be recorded

appropriate actions recommended to correct th€out-of-conformance condition.

Tec
dev

hnical reviews such as the following‘should be conducted for each project as appropriate to
elopment model used and consistentwith project governance.

acceptable set of the business and mission requirements.

requirementsithat are balanced with respect to cost, schedule and risk.

are balanced with respect to cost, schedule and risk.

A review held prior to performing the stakeholder needs and requirements definition process
confirm that the business and mission requirements are complete, consistent with the acquirer’s intent,
understood by the supplierand have been validated. This review can prevent proceeding with a less than

rect

en variations are detected that impact cost, time or quality, the project planning process+s Te-initigted

bd.

hnical reviews, audits and inspections are conducted against technical plans according to defined

level reviews can be done in conjunction with an(organizational view milestone, decision gate or quglity

and

the

to

A review focused gnypreliminary concepts that helps ensure that the preferred concept has the potential
of satisfying defined stakeholder requirements and is based on a set of viable, traceable techniical

An evaluation of the established requirements baseline to confirm that the set of technical requiremgnts

An evaluation of the established functional baseline to confirm that the system definition is based on

the

achievement of technical rnqnirnmnnfc It also can be used to confirm readiness to pr‘nr‘ﬂpr‘] with

preliminary design of each system of the system structure.

A review conducted for the preliminary design of each system of the system structure to confirm that:

1) the specifications and other configuration descriptions are defined appropriately;

2) the design solution is consistent with the acquirer’s requirements;

3) enabling system requirements are sufficiently defined to initiate enabling system developments, as

required, or to acquire the applicable enabling systems;
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4) approaches planned for developing detailed designs, including corresponding prototypes,
appropriately planned;

5) risks are identified and resolution plans are feasible and judged to be effective.

are

A review conducted for the detailed design of each system of the system structure to demonstrate that:

1) specifications and drawings are appropriately defined to realise the design solution through

implementation or integration, as appropriate;

2) the design solution is consistent with the acquirer requirements;

7

enabling system development or acquisition, as appropriate.

Reviews conducted prior to each scheduled series of tests on an implemented or integrated test sys
to confirm test readiness by confirming that all test related enabling systems are inplace and the
environment is prepared to accomplish test objectives.

Reviews conducted prior to decisions for production, transition or operations to confirm that

demonstration and inspection.

production environment is prepared to accomplish production objectives.

bline, and with proof that the production system is readysand other enabling systems are ready or

explected to be available when needed, the system can be reléased for production. The system produced
be 4 one of a kind, the first of a limited version or the first'of many that will be produced.

3) enabling system requirements to provide life cycle support have been adequately defined to initjate

tem
test

the

system has demonstrated to meet its technical requirements through a combination of testing, analysis,

Reviews conducted prior to releasing each design solution for first system’or batch production to confirm
production readiness by confirming that production enabling systems’and materials are in place and|the

er completion of the detailed design of each system in the system structure that is based on the allocdted

are
can

NOTE1 IEEE 1028, ISO/IEC 20246 and IEC 61160 giyésadditional detail on reviews. ISO/IEC/IEEE 24748-8 gjives
infofrmation on technical reviews for the defence sector

NOTE 2  Iterative, evolutionary, agile and DevOpsHife cycles rely more on incremental reviews with demonstrat
of working products.

6.7

Tra
pro
set

con;

des
con

Ded

the

be
The

4.3 Application of decision management process (ISO/IEC/IEEE 15288:2023, 6.3.3)

gn solutions). Outeomes from a trade-off analysis include the recommended option, implementa
siderations, impacts related to each option, basis of recommendation and assumptions made.

heckedregularly. In case assumptions turn out to be wrong, the trade-off study should be reassesse

types of trade-off analyses typically performed during performance of life cycle processes include:

ons

le-off analyses are conducted: throughout implementation of technical management and technjical
cesses to resolve conflictg(such as conflicting requirements) and select a recommended solution from a
pf defined alternatives (such as optional actions to take for risk resolution, resolutions for requirenjent
fflicts, alternative functional architecture design solutions and alternative physical architecfure

fion

isions should.be based on hard evidence and documented together with the rationale to help re-jugtify
decisiondn ‘the future and to help in future decision situations. Any assumptions that were made shquld

.

a) formal — formally conducted, with results reviewed at technical reviews. Specific formal trade-off

b)

<

analyses are normally identified in an agreement;

informal — follows the same methodology of a formal trade-off analysis but requires less documentation

and is of less importance to the acquirer;

judgmental — selection of a recommended option, based on judgement of the analyst or designer aft

era

less rigorous analysis than that required by a formal trade-off analysis and for which the consequences
are not as important. Used when one option is clearly superior to others, time is not available for a more
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formal approach or the risk of an incorrect choice is considered to be acceptable. Most trade-off analyses

performed are of the judgmental type.

6.7.4.4 Application of risk management process (ISO/IEC/IEEE 15288:2023, 6.3.4)

ISO/IEC/IEEE 15288 is targeted to develop complex systems. Complexity always leads to uncertainty which
needs to be addressed throughout the whole life cycle of the system. Risk management is an approach to

ensure that uncertainties are properly covered.

Some sources define risk as the “effect of uncertainty on objectives”, so risks can have either positive or

tive effect. ISO/IEC/IEEE 15288 uses the more common interpretation that risks have a nega
effdct on project objectives. This is also the focus of this document. Some guidance for opportunities,
undertainties with a positive effect is given in ISO/IEC/IEEE 15288.

The goal of risk management is to treat risks so that the expected consequences are agceptable.
definition of “acceptable” can vary. In many cases, proven frameworks are used to help ensure consisten

In gvery project, one of the first tasks is to agree a common approach for risk management. This typic
includes the definition of risk thresholds. In case a risk exceeds this threshold,@ppropriate treatn|
strgtegies are initiated.

tive
i.e.,

The
Cy.

ally
lent

Thrjoughout the whole system life cycle, risks should be continuously identified-and recorded in a risk profile.

Risk identification has three dimensions: past, present and future. The past.dimension of risk is based u
pasfk experience and includes benchmarking project measures and lessons/learned, measuring actual res
with expected results, mapping available resources to requirements‘with respect to defining and doing
wortk and implementation of the plan to produce the product. The*present dimension is governed by

pon
ults
the
the

issyes the project is facing right now. Sometimes, these issues.are called pain points. The future dimengion

sed on transformation of the project vision into goals/and objectives used for establishing plans
img aware of the future from which risks and opportunities are identified and the ambiguities of avail
infgrmation and resources as well as the uncertainties @tncovered during work. Brainstorming methods
help to identify those risks.

and
hble
can

Thq context, conditions and consequences shouldibe identified in risk statements. The following temp|ate

canlhelp to identify the root cause of a risk: If «situation> then <consequence> for <stakeholder>.

Risks that have been identified are analyséed-to determine the likelihood of occurrence and the consequenges.

Thip often results in a risk priority number that is evaluated against the thresholds defined. For risks,

exceed the threshold, recommendedtreatment strategies are defined and evaluated. The most efficient
effdctive treatment strategies that mitigate the risk to an acceptable level are implemented. Accordin
ISOfIEC/IEEE 16085, typical treatment strategies can draw upon any combination of:

a) |removing the risk source;

b) |planning contingency actions for cases in which a risk is accepted;
¢) |taking or increasing the risk in order to pursue an opportunity;
d) [sharingtherisk (e.g., through contracts, buying insurance);

e) |retaining the risk by informed decision.

hat
and
b to

As fhelikelihood of occurrence and the consequences of a risks can change over time, identified risks shquld

be reassessed regularly. Risk evaluation and mitigation can involve other life cycle stages, and can include

re-design to eliminate an unacceptable risk.

NOTE A more detailed discussion on risk management is provided in ISO/IEC/IEEE 16085.
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4.5 Application of configuration management process (ISO/IEC/IEEE 15288:2023, 6.3.5)

The configuration management process facilitates orderly management of system and system element
configurations throughout the entire system life cycle.

NOTE1 System elements and artefacts under configuration management are often called configuration items.

Typ
a)

ically, configuration management includes the following elements:

configuration identification;

b)
9
d)

Con
eac
the

includes the definition of baselines throughout the system life cycle to support/the’evolving configura

stat

Cha

change control;
configuration status accounting,
configuration evaluation.

figuration identification should be active in the very early stages of every project. To ‘properly man
n configuration item’s functional and physical characteristics a unique identifier should be assigned. A
‘e should be a unique identifier for revisions of the configuration items. Configuration identification

es of the configuration items.

nges to configuration items are inevitable. At the same time, it is undésirable that unapproved char

are

ha
ap
rev
mo
imp

Con

siggEficantly help ensure integrity and consistency of the configuration items. As proposed changes

implemented. Effective and efficient change control that is in effect beginning at project initiation,

significant negative impact on other system elements, changes should be reviewed diligently be
oval. As proposed changes can have a significant negativedmpact on other system elements, a dilig
ew on system level should be conducted before approval.Itis recommended to take advantage of sys
lels and simulations when assessing proposed changes. Typically, a change control board (CCB
lemented to provide a central point to coordinate, review, evaluate, and approve all proposed change

figuration status accounting can be seen as the-reward for all the work invested previously. W

con
vali

chafacteristics.

Corffiguration evaluation assesses whether the evolution of a product or service meets specificati
policies and agreements. Evaluationtypically happens at the decision gates to help ensure that configura
management requirements, e.g., approved changes have been implemented, are satisfied.

Tw

NO1
typi

iguration identification and change control are properly conducted, status accounting can proy
data on the status of the configuration itéms, e.g., approved documents, proposed changes, phys

types of configuration audits can be performed - functional audit and physical audit:

A functional audit is~used to demonstrate that system verification results compare favourably v
the specifications@gainst which verification was performed and that planned verification procedt
were followed. This audit is also used to confirm that verification results compare favourably aga
configurationfdocumentation such as drawings, authorised changes and “as-built” or “as-coded” reco

cally completed before release of the system for initial production.

nn

A-physical audit is performed to examine the “as-built”” system against its configuration documenta

age
Iso,
hlso
fion

ges
can
can
fore
rent
tem
) is
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hen
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fion

vith
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nst
rds.

E2 A pre‘production prototype or the first system produced is typically used for verification. This audjit is

fion

such as drawings, bill of materials, specifications, code lists, manuals, verification procedures

nd

acceptance data. The “as-built” system examined should be one or more of the first set of systems
produced during the initial production. Selection of the systems to be used in the audit should be done at

random by the auditors. The purposes of the physical audit are given below:

1) to confirm that the system has been realised correctly according to its drawings or specifications;

2) to confirm that the information database represents the essential set of work products or artefacts

from the engineering effort;

3) to confirm that required changes to previously completed specifications have been included;
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4) to confirm that enabling systems for future system life cycle stages will be available, can be executed

and meet stakeholder requirements;
5) to provide the basis for approval of further production of the system, if applicable.

NOTE 3  Additional guidance regarding configuration management activities can be found in ISO 10007, IEEE
828, ANSI EIA-649 and SAE ARP4754A.

6.7.4.6 Application of information management process (ISO/IEC/IEEE 15288:2023, 6.3.6)

eITe OppO atraspe Egaraing mformratio at 1S generated by amnd fora proj
At the beginn of a project, information management should be thoroughly considered, prefets

Typlically, projects store large amounts of data. This requires search algorithms to{retrieve specific d

Std

ata.

Profven and standardised exchange formats should be used in as many places@s*possible. However, open

exchange formats can be problematic in certain situations for data protection reasons. The informa
ites that are processed as part of information management constitute a pgrtion of the knowledge asset
an ¢rganization. Thus, it is also necessary to identify invalid or obsolete data’as such on a regular basis.

fion
s of

NOTE See ISO/IEC/IEEE 15289 for the life cycle content of information‘iftems and ISO/IEC/IEEE 26531 for content

management for life cycle, user and service management documentation;

6.7{4.7 Application of measurement process (ISO/IEC/IEEE 15288:2023, 6.3.7)

Megsures are used to assess stakeholder satisfaction and.te deliver an ever-improving value to the acqui
and suppliers of system products and services. Thesg,measures provide stakeholders fact-based decij
infdqrmation that the concept definition, system definition and system realization processes are produ
an pcceptable solution. They also provide quantitative information on the system deployment and
professes.

Megsures provide fact-based decision infofiration in multiple categories including:

— |schedule and progress (e.g. milestoiie completion, progress, backlog, incremental capability);
— |resources and cost (e.g. financial, personnel, facilities and infrastructure);

— |product size and stability-(e.g. physical and functional);

— |product quality (eg.~anomalies, supportability, efficiency, dependability, usability, assurance);
— |process performance (e.g. conformance, efficiency, effectiveness);

— |technologypeffectiveness (e.g. suitability, maturity, volatility);

— | customer satisfaction (e.g. value, feedback and support).

Fers
ion
'ing
use

Megsuses should be selected to address identified information needs of the system or organizatjion,

as specified by stakehotders—The measures shoutd be taitored to project or emnterprise processes
infrastructure. There is a cost to collect and review measures, so a careful selection provides balanc
valuable information and acceptable cost. In many cases, the following are used(32].

and
e of

— Measures of effectiveness (MOEs): The “operational” measures of success that are closely related to

the achievement of the mission or operational objective being evaluated, in the intended operational
environment under a specified set of conditions; i.e., how well the solution achieves the intended purpose.
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— Measures of performance (MOPs): The measures that characterize physical or functional attributes
relating to the system operation, measured or estimated under specified testing and/or operational
environment conditions.

— Technical performance measures (TPMs): TPMs measure attributes of a system element to determine
how well a system or system element is satisfying or expected to satisfy a technical requirement or goal.

TPMs are used to assess design progress, conformance to performance requirements and technical risks
for critical performance parameters. Selection of TPMs should be limited to critical technical thresholds
or parameters that, if not met, put the project at cost, schedule or performance risk. A TPM provides an
ear[y warning of the adequacy of an archiitecture and design in terms of satistying selected critical technical
parpmeter requirements.

Ear]y in the life cycle the performance values can be estimated, based on simulation and modelling| As
thellife cycle proceeds, actual data replaces estimates and increases the fidelity of the information. This
megsurement of the design solution as it evolves allows action to be taken early in the priocess. Measures
can|be adapted to the organization. If they are, they should be limited to only those few, at each level that
areftruly incisive and that will actually be used as the basis for decisions. The feasibility,and effort to collect
data should be considered carefully before implementing any measurement effort,

Thd general recommendation is that the project should begin with a few selectedsmeasures and then exppnd
oncg the results have proven useful. Any measures utilised should be periodically evaluated to ensure that
they provide useful information and are used for decision making.

NOTE Refer to ISO/IEC/IEEE 15939 for more specialised guidance andw€quirements.

6.714.8 Application of quality assurance process (ISO/IEC/IEEE 15288:2023, 6.3.8)

Qudlity assurance helps to ensure that the quality managenyent guidelines are implemented in the proj¢cts
of an organization. It is therefore necessary to break dewn these guidelines into project objectives and|the
definition of measures that can be used to evaluate pregress in relation to the guidelines. The measures|are
recprded using the measurement process. It is impeftant that all project members are committed to qudlity
assfirance. It is an integrated activity. In many.gases, it is not enough to have one person fill the role of
thelquality assurance manager. When the recorded measures deviate from the planned target, the situation
shopld be investigated and, if necessary, corrective action initiated, searching for and mitigating the foot
caupke that led to the deviation. Quality assurance is needed to validate tools, especially those related to
safgty-critical systems. In this context, proving that enabling systems do not inject errors into the Sol can be
very costly and time-consuming.

6.7|5 Application of technical processes (ISO/IEC/IEEE 15288:2023, 6.4)

6.7|5.1 General

Theg technical processes provide a means to explore new concepts or add capabilities to an existing solutjion.
They help define,an Sol that will address the problem, opportunity or need of the stakeholders. This is
done through @a-progression and iteration of concept definition, system definition, system realization pnd
system depleyment and use. ISO/IEC/IEEE 15288:2023, Figure 5 provides a model for the application of|the
technical.processes of ISO/IEC/IEEE 15288.

In the-discussions below on the technical process model for engineering a system, process application will
be to an Sol, whether it is an 505, a constituent system, a standalone system, a system element or an enabling
system. Although an Sol can be addressed over its full life cycle, it is common for projects to span only
portions of that life cycle. For example, one project can analyse the business needs and stakeholders for a
new or modified system, while a second project can define the system and yet a third project can turn the
design into a realized system.

6.7.5.2, concept definition, discusses understanding the need for a system. 6.7.5.3, system definition,
translates concepts and needs into a description of a technical solution. 6.7.5.4, system realization, discusses
the implementation and preparation for acceptance of the Sol. 6.7.5.5, deployment and use, defines how the
system will be deployed, used and supported during the operational use of the system.
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All of the processes are intended to be applied iteratively, recursively and concurrently, as needed, to the Sol,
its system elements and any enabling systems. The life cycle model being used can impact how the processes
are applied. The processes apply in any stage and in conjunction with, or with consideration of, the other

processes of ISO/IEC/IEEE 15288 or ISO/IEC/IEEE 12207.

NOTE See ISO/IEC/IEEE 24748-1:2024, A.9 for discussion of iteration and recursion.

6.7.5.2 Application of technical processes for concept definition

6 7 221 Conora 1
S OTETT ottt rar

Thg business or mission analysis process, and stakeholder needs and requirements definition~proc¢ess
are|used, together with the system analysis process, to gain understanding of the fundamental'need fpr a

sysfem, possible directions for a solution, along with its boundaries, and its stakeholders.

NOTE More guidance for applying the requirements and requirements-related processé€s“are provided
ISOJIEC/IEEE 29148.

6.7)5.2.2 Application of business or mission analysis process (ISO/IEC/IEEE15288:2023, 6.4.1)

Thg business or mission analysis process should first carefully define the (ppoblem or opportunity td

in

be

solved for the organization, and the reasons why it is beneficial to the organization, before effort is put into
any|specific solution. Therefore, it begins with the business vision and Concept of operations (ConOps), pnd
other organization strategic goals and objectives including the mission)(or business function). This pro¢ess
shopld be used to compare various types of conceivable solutions,iin general terms, but only after a clear
understanding of the business or mission problem or opportunity has been obtained through such thingg as:

a) |soliciting and analysing feedback on current and projected results compared to what is desired from a

strategic business or mission viewpoint;

b) |consideration of the organization’s current and.planned portfolio and resources, particularly the mix of

positive and negative impacts that can result from changing the current direction;

c) |athorough assessment of risks and benefits-associated with following the possible solution avenueq (or

making no change at all);

d) |identification of relevant stakehelders and their involvement from the start of the application of|the

business or mission analysis process.

Thd business or mission analysis process is usually applied most intensively during the concept stage

of

a system’s life cycle. Howeyvér,)as with all ISO/IEC/IEEE 15288 processes, it can be invoked at any stage,
by {tself or in conjunction ‘with other processes, especially the system analysis process and the decision
management process. The business or mission analysis process applies to both the Sol and any enabling

systems.

The organization.should consider obtaining independent outside as well as inside views and expertisg

to

port the busihess or mission analysis process for the business as well as enabling systems. The primjary

products arebusiness or mission needs, which are supported by preliminary life-cycle concepts - including
a prelimipary acquisition concept, a preliminary operational concept (OpsCon), a preliminary deploynjent

conceptya preliminary support concept and a preliminary retirement concept. The preliminary operati¢nal

conceptin e ne operationa €Nario 0 Ne M ON Aand the contex N wnich the So 0N W X19

The business or mission analysis process should be repeated on a periodic basis, and performed on an ad
hoc or as needed basis to respond to changes in internal and external factors. Concept applicability and

impact should be considered across stages as well as within any particular stage.

The linkage between the organization’s business or mission analysis process and its knowledge management
process from ISO/IEC/IEEE 15288:2023, 6.2.6 should be thorough and explicit. The problem or opportunity
statement, risks and benefits, list of stakeholders, business or mission needs and preliminary life cycle

concepts should be recorded and maintained throughout the system life cycle.
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6.7.5.2.3 Application of stakeholder needs and requirements definition process (ISO/IEC/IEEE
15288:2023, 6.4.2)

The stakeholder needs and requirements definition process can be used to identify, collect and appropriately
define stakeholder needs and then use them to develop stakeholder requirements. The acquirer and other
interested parties together form the stakeholders related to the system being engineered. Interest in a
system does not need to be positive, and not all interested parties have a positive interest in the system. For
example, hackers can have a malicious interest in a financial system and thus be considered stakeholders.
In many cases, the acquirer provides the initial set of needs and requirements for each system in the system
structure. Additional needs and requirements that can influence the understanding of the system and the
eveptual solution can be derived when considering other interested parties. Examples are given in the|list
belgw:

a) |interfaces with associated enabling systems or interfaces with other systems in the intendedyoperati¢nal
environment;

b) |critical quality characteristics such as safety, security, producibility, reliability, availability, usability
and maintainability;

c) |operator and user needs, skills, competencies and working environments;
d) |motives of stakeholders with the intention to harm the system.

It dan happen that the acquirer or other stakeholders are not familiar with the concept of “gqod”
reqirements. It can also be the case that the acquirer does not have a‘elear understanding of the real negds.
In dituations like this, it has proven to be very effective and efficient to further elaborate the prelimirary
life|cycle concepts. A life cycle concept typically describes characteristics of the Sol from the stakeholders’
perppective. High-level scenarios, use cases and user stories (in'the case of an Agile approach) in an easy-to-
understand format can support common understanding of the needs.

Thd resulting set of stakeholder needs and the stakeholder requirements derived from them represenfts a
collection of requirements placed on the engineering'of a system. These stakeholder requirements include
the|functions, as viewed by the stakeholders, that are required to be performed, how well they should be
performed, the environment in which they are to*be performed, any required characteristics of the system
and any services related to enabling systems. To help ensure that all possible sources of stakeholder
requirements have been considered, allsthe processes in ISO/IEC/IEEE 15288 should be examined]| As
sperific examples, the appropriate activities of the implementation process, integration process, verification
progess, transition process, validationprocess, operation process, maintenance process and disposal prog¢ess
canleach generate needs and requirements, as perceived by specific stakeholders, otherwise overlooked that
will influence the system being ‘engineered. Likewise, the activities of non-technical processes should also
be ¢xamined to see if they genérate stakeholder needs and requirements.

After the set of stakehelder needs and requirements is defined, upward and downward traceability]| (or
conppleteness and consistency checks) between the stakeholder needs and stakeholder requirements shquld
beI:[erformed to confirm that no requirements have been omitted or added without accountability.

The set of stakeholder requirements is the basis for performing the validation process after the system
has|been implemented or integrated and verified. It is important to take into account the requirementd for
the|operation of the system and the business when addressing the stakeholder needs and requireménts
definition process.

Sta chuldc1 llCCdb dlld I Cl.iuil ClllClltb 1 CflCLt tllC Uptl atiuual ViCVV Uf tllC UpPpPUlL tuuit_y Ul pPi1 UIUICIII tU ‘UC SU \,ed
and the desired life cycle concepts. This can include a new concept or modification of an existing system
based on usage or business feedback.

Stakeholders can be internal to the acquiring organization, such as related project, marketing organization,
product team, user, operator or manager; or external to the acquiring organization, such as a procurement
agency, prime contractor, another organization or purchaser.
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Interested parties are also referred to as “other stakeholders,” or parties other than the acquirer interested
in the outcome of the engineering or reengineering work. Other interested party requirements, not
necessarily provided by the acquirer in the agreement, include:

— organizational and project requirements such as those that deal with system markets and organizational
processes;

— environmental, local, national, and international regulations and laws;

— life cycle constraints for system development and integration, production, test, operations, and logistics

(daxnlorimaand bt o ol a0 aand Jdicn PUAY
\\A\/l.ll\.l)’ IIICIIL, U ﬂlllllls, IIIAITILCITIATIICC dlITu unoyuoal}.

Stakeholder needs are generally expressed as statements like “here is what I want done.” The statement rhay,
but|often does not, initially say why the stakeholder has that need. Stakeholder needs elicitation |generplly
will take a number of iterations for several reasons:

— |the stakeholder need can become clearer after the need has been formally stated and then questionedl by
others;

— |the perceived need can evolve as the stakeholder understands the needs of othér stakeholders, including
potential conflicts of needs and compromises among stakeholders;

— |developing stakeholder requirements from the initial stakeholder ne€ds’can raise questions, leading
to re-examination and changes in stakeholder needs that then flew back into revised stakeholder
requirements.

A re¢quirement is typically made up of what has to be done (a fumction) and how well it has to be done. A
funftion is typically a statement with an actor (who wants todecomplish something), an action (what they
wamt to accomplish) and an object (why they want to accomplish that thing) of the action. For example, “[The
actyiator opens the door within 10 seconds to enable access.”

NOTE1 Agile often avoids the term requirement and prefers the term user story instead. The agile user story
patflern is “As a <role (who wants to accomplish somethifig)>, I want to <activity (what they want to accomplish)p so
thafl <business value (why they want to accomplish that thing)>.

A r¢quirement can also be non-functional, e.g~a*design constraint, such as weight or colour.

NOTE 2 Non-functional requirements aye also sometimes referred to as critical quality requirements,|see
ISO{IEC/IEEE 29148.

Thip process includes activities and tasks performed by or for a supplier in the capture and expressioh of
reqpirements to be met and goals'to be pursued in the supply of the system and related services.

Cos|t can be a requirement stdted as a fixed cost (independent variable) or maximum cost (constraint).

Thip process involvesDassuring that requirements for system life cycle concerns affecting system
funftionality, such-asiproduction, test, operations and logistics are identified.

Thd context ofiySe description is a collection of information about the physical, technical, social and cultyiral
elethents sutrounding a system and an analysis of how they affect (or will affect) the way the system is
usefl. The context of use description is a useful collection of supporting information when preparing|the
system‘user and operational requirements. It provides guidance on how and where a system will be ysed
to theZdesigners of the system in considering design alternatives. It is a reference document for the design
of validation activities for a system (see ISO/IEC/IEEE 15288:2023, 6.4.11). It is the most detailed source
of information about the users of the system and their working environment and is used as the primary
guidance when selecting users for trials and tests.

NOTE3  SeeISO/IEC 25063 for more information on defining and analysing context of use.

ISO/IEC/IEEE 24748-7000 includes processes for eliciting ethical values related to stakeholder needs and
realizing those requirements in ethically aligned design.
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[t is usually not possible to meet all acquirer and other interested stakeholder requirements for a particular
system since various stakeholders can have conflicting requirements relative to one another. These conflicts
should be identified and resolved when performing this process, or as soon as a conflict is identified when
performing one of the other technical processes. The effectiveness assessment, trade-off analysis and risk
analysis activities should be used to resolve conflicts.

Measures of effectiveness (MOEs) should be explicitly identified for each system in the system structure.
An MOE is an “operational” measure of success that is closely related to the achievement of the operational
objective being evaluated, in the intended operational environment under a specified set of conditions;
for example, how well the solution achieves the intended purpose. MOEs, which are stated from the user/
acqpirer viewpoint, are the acquirer’s key indicators of achieving the objectives for performance, suitability
and affordability across the life cycle.

Theg stakeholder requirements are the basis for validating the implemented or integrated system th3t is
developed using the technical processes.

Requirement traceability is initiated at this point for tracking requirements and changes‘to requiremé¢nts
from the stakeholder initial inputs through system architecture definition and ,design definition. [The
stakeholder needs, stakeholder requirements, traceability from stakeholder requirements to stakeholder
needs, contexts of use and MOEs should be recorded and maintained throughoutthe’system life cycle.

6.7]5.2.4 Application of system analysis process (ISO/IEC/IEEE 15288:2023, 6.4.6)

The system analysis process is used throughout the concept definitionjprecesses. However, since it is equially
usef for the system definition, described in the next subclause, discussion of the system analysis procegs is
deferred to 6.7.5.3.5. See ISO/IEC 26550 for guidance and considerations related to product line engineefing
and management.

6.7{5.3 Application of technical processes for system-definition

6.7|5.3.1 General

Thg system requirements definition processi;system architecture definition process and the degign
definition process are used in conjunction with the system analysis process to define specific, feasjible
solytions for an Sol and all system elements: Application of these processes can be highly iterative in ogder
to arrive at the solution.

NOTE More guidance for applying’ the requirements and requirements-related processes are provided in
ISO{IEC/IEEE 29148.

6.7]/5.3.2 Application of system requirements definition process (ISO/IEC/IEEE 15288:2023, 6.4.3)

Stakeholder requirements are stated from the point of view of the various stakeholders, and not from|the
poift of view of theSystem that responds to them. Accordingly, the stakeholder requirements tend t¢ be
staled more from & user or an operational point of view rather than being stated in technical terms pnd
congequently are often not directly usable for architecture definition and subsequent design definition. [Che
sysfem requirements definition process can be used to perform an analysis of the stakeholder requireme¢nts
and transform the stakeholder requirements into a set of usable system requirements. This includes|the
idemtification and analysis of external interface requirements, as well as the quantitative and qualitafive

reliability, finish) requirements and the constraints on them.

NOTE External interface requirements are not only limited to systems interfacing with the Sol in the operating
environment. Therefore, identification of the system boundary and type of boundary is critical, see also 6.3.5.

The resulting set of system requirements should be checked for upward and downward traceability to
help ensure that no stakeholder requirement has been omitted, that all stakeholder requirements have
child technical requirements and that all system requirements have a parent stakeholder requirement.
The resulting set of technical requirements should be checked for non-singular requirements containing
multiple parts, which should then be decomposed into individual (singular) requirements. As a set
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the requirements should also be checked for consistency. See the list of requirement characteristics
in ISO/IEC/IEEE 29148:2018, 5.2.5: necessary, appropriate, unambiguous, complete, singular, feasible,
verifiable, correct and conforming.

During the application of the technical processes, learning occurs about the operational needs and the
technical solution. That learning often requires iterating between processes to incorporate that learning
into activities and task that have already been taken such as the definition of requirements. This is done to
ensure a feasible and balanced solution.

In the context of SoS, see ISO/IEC/IEEE 21840:2019, 6.4.4 for elaboration and guidance on the utilization of
[SOfTEC/TEEE 15288720237 6.4.3 System requirements delinition process. 1Ne as-specitied coniiguragion
shopld be recorded and maintained throughout the system life cycle, including the system requirements pnd
reqpirements traceability.

6.7/5.3.3 Application of system architecture definition process (ISO/IEC/IEEE 15288:2023, 6.4.4]

The system architecture definition process is used to define fundamental concepts or properties of a sysfem
in ifs environment and governing principles for the realization and evolution of a systemy’ While architecting
applies to all types of systems, an analogy with architecting a building is usefuly a“building architecture
will show the general shape of a building - stakeholders can see a drawing of\dnodel of the building pnd
look at it from various viewpoints. The system architecture definition process together with the degign
defjnition process both can allocate the responsibility for satisfying system requirements to sysfem
elements. The difference is that during the system definition process, thatjallocation is accomplished within
the|functional and physical architectures at a moderate level of detail; while during the design definifion
profess the allocation is completed down to the detailed system components in accordance with the system
architecture. The primary purpose of the system architecture definition process is to transform stakeholder
concerns and requirements, and system requirements and constraints into the fundamental concepts pnd
properties of the system in the form of architectural entities, their interrelationships and their behavipur.
The design definition process transforms architecture, and requirements into a design of the system that
can|be realised to enable implementation consistent with architectural entities defined in models and vigws
of the system architecture. In practice, the designidefinition process and system architecture definifion
profess interact with each other iteratively: it can"be necessary to develop design detail from a spe¢ific
vieyvpoint to help ensure that an assumed architecture does indeed respond to a particular stakeholder’s
reqgpirements. Throughout, the system analysis process should be used to support the system architecture
definition process.

As the architecture evolves, the requirements of the Sol, its system elements and enabling systems |can
evolve concurrently. Likewise, as stakeholder or system requirements change, this can require changes to
thelarchitecture.

WhEn developing an architécture, existing systems and system elements, as well as new technology, shguld
be fonsidered. The useof existing systems helps reduce time and cost of development but can incrgase
conpplexity or have impacts on long-term maintainability. Use of new technologies can provide a competifive
edge but can also iferease risk. In any of these cases, new interfaces can be introduced, and can reqtire
chapges to systennrrequirements and an iteration of the system requirements definition process.

Architecture definition is concerned with developing potentially feasible solutions for the set of derived
sysfem requirements, as assessed from multiple viewpoints, and assuring system concept configuration
intdgrity\throughout utilization and support stages. The completed architecture should be used throughout
thels§zstem life cycle to predict and track fitness for use and for assessing changes to the system.

Functional architecture definition includes looking at various logical decompositions and other
representations of system requirements. There is no set format or form for the various representations. The
format or form selected is that which best defines the functional, behaviour or data flow or data structure,
as appropriate, and that allows best assignment to potential physical elements, manual operations or
enabling systems for generating alternative physical architecture design solutions. The focus of developing
the functional architecture is on understanding the Sol's behaviour, identifying architectural entities and
their interrelationships. The focus of developing the physical architecture is on identifying and developing
alternative solutions which are distinguished by their configuration of architectural entities and the level of
performance of each alternative in meeting performance requirements.
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In arriving at an architecture definition solution that involves humans and human constraints such as
physical space limits, climatic limits, eye movement, arm or finger reach, information rates and ergonomics
should be considered. Also, human usability factors should be analysed. These factors affect human
interactions with other systems and human interfaces to the system throughout the system life.

Scale models, purpose models, behavioural models, mathematical models and managerial models can be
used during architecture definition to develop and communicate candidate solutions. The specific type of
model depends on the applicable system life cycle stage, its purpose or agreement requirements.

During architecture definition, it can be necessary to repeat the stakeholder needs and requirements

def
be
out

nition process and system requirements derinition process, I it1s determined that requirements ca

comes) or adverse cost, schedule, performance or risk impacts for available alternatives.

In ¢letermining the preferred architectural candidate, analyses of each alternative are made with

foll
a)

b)

f)

g)

h)

k)

bwing considerations:

physical and logical interfaces (human, form, fit, function, data flow and interoperability):
1) among identified physical elements of the physical design solution;

2) with other system elements of the system structure;

3) with enabling systems;

4) with external systems;

NOTE Ifthe Solis an SoS or a constituent system (CS) of a lafger SoS, additional architectural considerat
related to interfaces can apply.

the variability and the sensitivity to variability for eaclridentified critical performance parameter;

introduction of new or advanced technologies té meet derived technical requirements and alterna
lower-risk technologies that can be substituted for unacceptable higher risk technologies.;

availability of off-the-shelf end produets (non-developmental hardware or reusable software). If

design and interface requirements;

potential or existing compegtitor products;

further design efforts.that can be needed to accommodate redundancy and to support grac

unacceptable or-high criticality rating;

each alterfative physical solution;

degreeto which attributes of security, safety, producibility, testability, ease of deployment, installabi

in;

not

et because of unresolved issues related to the solution factors (see architecture design expeg¢ted

the

ons

technological needs necessary to make an altefnative solution effective, the risks associated with

tive

not

exactly suitable, determine the costahd risks in modifying an off-the-shelf system element to satfisfy

effect of design considerations to maintain or make a physical solution alternative competitive with

pful

degradation when.the results of failure mode, effects and criticality analyses (FMECA) havel an

degree to which the specified level of performance of the derived technical requirements is satisfied by

[ity,

opeérability, supportability, maintainability, trainability and disposability are capable of being designed

needs, requirements and constraints for enabling systems;

capacity to evolve, or be re-engineered, incorporate new technologies, enhance performance, increase
functionality or other cost-effective or competitive improvements, when the system is in production or

in the marketplace;

limitations that can preclude the capability of the Sol or system element and related services to evolve

(technology refresh or technology insert);
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advantages and disadvantages of implementing the system element or of doing integration within
organization or going to an established supplier;

advantages and disadvantages of using standardised system elements, protocols, interfaces, etc.;
integration concerns that can include:

1) potential hazards to other systems, operators or the environment;

2) Dbuilt-in test and fault-isolation test requirements;

It a

structure than the one being engineered or re-engineered.

The

including the architecture model(s) and the architecture description document:

The
def
are
req
esty

domain of interest, including the identification of stakeholders, concerns and viewpoints.

The

6.7
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all gletails on dimensions, materials; critical characteristics, etc., to the point that the results of the dej
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3) ease of access, ready disassembly, use of common tools, part count effect, advantage of modula
standardization and user-friendliness;

4) dynamic or static conflicts, inconsistencies and improper functionality of the integrated“elem¢
that make up the solution.

so can be necessary to re-engineer the selected system architecture for systems higher in the sys

“as-architected” configuration should be recorded and maintained throughout the system life cy

results of the system architecture definition process may be capturediivan architecture descriptio
ned by ISO/IEC/IEEE 42010. In this case, “stakeholder” and “concern” as defined by ISO/IEC/IEEE 42
likely to be produced during the stakeholder needs and requirements definition process and sys
lirements definition process. Architecture description frameworks, as defined in ISO/IEC/IEEE 42
iblish a common practice for creating, interpreting, analysingand using architectures within a partic

activities can be supported by an MBSE approach, seeiAnnex C.

5.3.4 Application of design definition process'(ISO/IEC/IEEE 15288:2023, 6.4.5)

design definition process transforms the setof system requirements that have been allocated to a sys
nitecture into a fully detailed set of system information that can then be implemented with spe
Hware, software, etc. Following the analegy of a building, this process should take the information f
views of the proposed structure,.and any models, and translate them into a full set of blueprints v

nition process can be used to begin implementation.

design definition processcontinues until the implementable level of detail is achieved for the Sol dow

lowest system element,including all enabling systems. As with the other ISO/IEC/IEEE 15288 proces
ptive and recursive. Use of the design definition process, and application of other ISO/IEC/IEEE 15
cesses will occursas’needed. Throughout, the system analysis process should be used to support
gn definition process.

features ineorporated in the system design should be checked for upward and downward traceab
h respect to the set of system requirements. Each feature should in turn be traceable to one or n
reholder requirements. Design features that are not specifically supported by previously agy
hiréments should be discussed with stakeholders.

the
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Recursive application of the process is continued until all system elements of the Sol have been defined and
no additional systems or system elements should be defined. The Sol for one organization can be the system
that will be purchased by a consumer in a commercial market, such as an automobile. The Sol for another
organization can be a system element within another system such as a motor that will be assembled into an
automobile by another organization.

Also, at any level, a system element can be identified as having a unique standard that may be used for
implementation of that system. For example, one software system element may be developed using
ISO/IEC/IEEE 12207.
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The recursive application of the technical processes is repeated as needed for the Sol system definition,
system elements and any enabling systems.

Using the architecture, system requirements are assigned to design solutions, considering whether they can
best be done:

— by hardware, software and firmware physical elements (new or existing);
— manually or by facilities, material or data; or

— by enabling systems associated with development and integration, production, test, operations, support
or retirement;

The design definition process is applied to the Sol, each system element and any enabling system’s, until
the|defined system element can be built, reused, repurposed or purchased. Reused system elements|are
taken from one system and reused in another system for the same purpose. Repurposed sysfem eleménts
are[taken from one system and modified to be used for a different purpose in another or'the same system.
Software systems and software-intensive subsystems in an Sol, can themselves be treated as the Sol pnd
developed using ISO/IEC/IEEE 12207.

In drriving at a design solution that involves humans and human constraints suel as physical space linpits,
clinmnatic limits, eye movement, arm or finger reach, information rates and ergonomics should be considered.
Alsp, human usability factors should be analysed. These factors affectfuman interactions with other
systems and human interfaces to the system throughout the system life¢

The architecture can establish a specific level of required system, performance without saying how that
performance is to be achieved. This is termed a performance, (6 performance-focused) specificatiop. A
desjgn goes into more detail, including specific ways in which-the performance should be achieved. Which
kingl of design is generated is generally dependent on the néxt’step in development or how it will be used.
If the next step is development of a system element and it\is desired that the suppliers have flexibility t¢ be
innpvative in providing an acceptable solution, performance specifications are used.

Performance specifications are used when it is appropriate to state requirements in terms of:
— |the required results without stating the method for achieving the required results;

— |function (what should be accomplished)-and performance (how well each function should be performgd);
— |the environment in which the Selor’system element should perform these functions;
— |the interface and inter-changeability characteristics;

— |the means for verifying-cenformance.

Dethil specifications should be used when it is appropriate to state design requirements in terms of ong or
more of the following:

— |material tobeused;
— |how a réguirement should be achieved;

— |how a system should be fabricated or constructed.

.....

Tht lllltld} Ul qulgll LU prLlllLdLlUllb l_)l UVluC LllC llllJuL qulgll lUl llllleLlllg uCVClUlJlllCllL Ul LllC b_ybLth
These initial specifications are provided by the system requirements definition process and are revised
during the system definition processes for the Sol and system elements. Specifications describe the required
characteristics of system elements in the Sol and include the functional and performance requirements,
interface requirements, the environments in which the system elements are required to perform their
functions, physical characteristics and attributes, the basis for evaluating verification and validation test
systems, the methods for verifying conformance, intended uses and enabling system requirements.
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The final or "build-to" specifications that are created using the system requirements definition process
provide the output design for initiating implementation of the system and its elements. The “built-to”
configuration should be recorded and maintained throughout the system life cycle.

The activities can be supported by an MBSE approach, see Annex C.

6.7.

5.3.5 Application of system analysis process (ISO/IEC/IEEE 15288:2023, 6.4.6)

The system analysis process is used throughout the application of the ISO/IEC/IEEE 15288 processes. In
many cases, the system analysis process supports the processes described in 6.7.5.2 for understanding

stakeholder needs and requirements and is similarly applied throughout the use of the system defini
progesses described in 6.7.5.3.

When information is needed to monitor whether the system meets its objectives, the results .of sys
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6.7

6.7
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rea
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ysis are reported to the project assessment and control process.
user, and indeed all stakeholders in the Sol, should ensure that their system analysis\process includg

analytical methods adequate to address all of the types of analyses that may be fequired throughout
application of ISO/IEC/IEEE 15288 processes;

explicit steps to identify and validate analysis assumptions;
techniques that inherently provide a range of possible responses, rather than single point solutions;
methods to assess risks of the analyses and their results;

outputs that clearly communicate analytical results to all types of stakeholders who have an interes
those results;

tools that support analyses without forcing unacceptaple constraints on the analysis;
methods to capture, accumulate and retrieve knowledge of current and prior analyses;

human resources who have a deep understanding of the inherent limitations and fallacies of sys
analysis.

5.4 Application of technical processes for system realization

5.4.1 General

implementation process;.integration process, verification process and validation process are use
ise the system for each-system element and for the Sol. These processes are applied throughout
em lifecycle. Examples are as follows.

The implementation process is also used to realise prototypes.
The integriation process is also used to virtually integrate systems based on models.

The yérification process is also used to prove in the concept phase, with the help of simulations, that]
final system is likely to meet the required performance.

fion

tem

the

tem

] to
the

the

T e vatidation processisatso used to elp ensure thatSyStem reqUITements accurately reflect Stakeno
requirements.

der

The focus of the processes is to build, integrate, and evaluate the system to be ready for deployment, based on
the system definition. This includes verifying that the system meets the system requirements, architecture,

and

design; and validating that it meets stakeholder needs and requirements.
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6.7.5.4.2 Application of implementation process (ISO/IEC/IEEE 15288:2023, 6.4.7)

The implementation process can be applied for each system element defined as part of an architecture and
design solution. This includes any kind of preliminary products or services such as prototypes or mock-ups.
The implementation process should be used to transform such system element definitions into products
or services appropriate to the applicable life cycle stage. The implemented system element can be either
a single product or a composite product depending on the Sol and its ability to be appropriately modelled,
built, bought or reused.

Aspects to consider in forming the implementation strategy include:

a) |whether implementation produces a novel system element, or a system element that is repredyced
according to existing architecture, design and implementation data or is an adaptation of an eXisting
system element;

b) |standard practices that govern the relevant implementation technology, technical disciplihe or product
sector;

c) |safety, security, privacy and environmental factors;

d) |implementation location and environment;

e) |implementation skills, their availability and sustainability;

f) |the materials selected for fabrication, consumable materials and by~products;
g) |operator characteristics;

h) [period over which repeated instances of implementation are'required.

The system element is either a single product (e.g. component or part) or composite of products (e.g.
subpssembly, line replaceable unit) depending on its level in the system structure and its ability tq be
purchased or implemented.

System elements consisting solely of hardware items can be:

— |purchased off-the-shelf from a supplier,er vendor;

— |fabricated in-house;

— |from in-house, off-the-shelf supply.

System elements consisting solely of software items can be:

— |acquired from a supplier as commercial-off-the-shelf (COTS) or open source;
— |developed by an-outsourced software developer or in-house;

— |assembled from existing software libraries.

System elements that are composites of hardware and software, but exist as off-the-shelf items, carl be
purchasedfrom a supplier or reused.

System elements that are services or products other than hardware or software, such as data, humans,
processes (e.g. processes for providing service to users), procedures (e.g. operator instructions), facilities,
materials and naturally occurring entities, can either be obtained from a supplier or through in-house
capabilities.

The implemented system elements are usually verified using the appropriate process prior to delivery to
an acquirer. Validation can be performed before delivery or prior to completion of the integration process
based on agreement obligations.

The “as-built” configuration should be recorded and maintained throughout the system life cycle.
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6.7.5.4.3 Application of integration process (ISO/IEC/IEEE 15288:2023, 6.4.8)

The integration process is used every time system elements or artefacts are available for integration
throughout the system structure. The integration is performed according to the configuration descriptions
developed for that system element. This newly integrated system, system elements or artefacts are verified
using the verification process and validated using the validation process. Integration activities occur until
the Sol is realised. The Sol can be transitioned using the transition process.

The integration strategy should address all system elements, including all services and products. These
can be composed of any combination of hardware, software, data, humans, processes (e.g. processes
for [providing Service to users), procedures (€.g. operator Instructions), racilities, materials and naturally
occhrring entities.

Thq integration strategy should include methods to assess all interfaces after each stage of integration to
cherk for and address possible changes.

When the Sol is a CS of an SoS, the Sol can participate or is involved in integration, verification and validation
of the SoS, in conjunction with utilization of the Sol. When the Sol is an SoS, integration, verification pnd
validation of the SoS with CSs are possibly conducted incrementally or on an as-requ€sted basis because|the
SoS|depends on the product life cycle of individual CS and/or strategic evolution gf available service scople of
thelSoS.

System validation test results, records and procedures, as appropriate;should be reviewed prior to
intggration being performed.

Furfther information on integration is provided in ISO/IEC/IEEE 24748-6.

6.7/5.4.4 Application of verification process (ISO/IEC/IEEE 15288:2023, 6.4.9)

As per ISO/IEC/IEEE 15288:2023, 6.4.9.1, the purpose of\the verification process is to provide objective
evidlence that a system, system element, or artefact fulfils its specified requirements and characterisfics.
Thip process can be performed multiple times throughout the system life cycle.

Thip verification should be performed according'to a verification strategy. Verification can be dependent
on the type of system, on the decisions made+egarding life cycle stage entry and exit criteria, as well as|the
sperific life cycle stage. Example methods:dfverification are the following:

a) |inspection (e.g. review of system-elements versus the architecture or design);

b) |analysis (e.g. using mathematical modelling, simulation or a virtual reality prototype);
c) |demonstration (e.g. prototypes, operations);

d) |[test (e.g. using physical products, prototypes, breadboards or brassboards).

The system impleménted or integrated should be used for performing verification. During early stdges
of 4 system lifegycle, inspection, analysis or demonstration can be used for verification. For later stages,
operation or testing can be used. However, use of inspection, analysis (including simulations) pnd
denponstration for verification during any life cycle stage can be more effective than physical testing,|e.g.
desfructive or hazardous testing.

Generally, verifications are conducted under controlled conditions. As such, actual operational environménts
and use of operators is not a factor. If the operational environment is a factor for a specific performance
requirement, then it should be included in any modelling, simulation or other form of verification.

Verification failure can result from failure to meet requirements, improper implementation or integration
of the system, and also from poor conduct of the verification method. Anomalies that are discovered during
verification of the Sol or a system element should be appropriately resolved prior to the transition of the
system to the acquirer.

It can be necessary to have the supplier re-engineer a defective system or system element being verified.
This can require iteration through the concept definition or system definition processes. This can also create
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the need for re-engineering system elements in the Sol being verified, and then iteration of the verification
or other system realization processes.

6.7.5.4.5 Application of validation process (ISO/IEC/IEEE 15288:2023, 6.4.11)

As per ISO/IEC/IEEE 15288:2023, 6.4.11.1, the purpose of the validation process is to provide objective
evidence that the system, when in use, fulfils its business or mission objectives and stakeholder needs and
requirements, achieving its intended use in its intended operational environment. This process can be
performed multiple times throughout the system life cycle.

production prototype or with a delivered or installed system, as appropriate to satisfy the entry pr gexit

Validation can be done with simulation or mathematical modelling, with a technology prototype, witha ‘E‘e-
ed

criteria of the applicable system life cycle stage and the agreement. The validation should be perfor
usimg anticipated operators or users when possible and appropriate.

Validation can be completed either prior to transition to the acquirer or after transition.as/’specified in|the
agreement. If validation of the system is performed before transition, then the supplier often does this,
with some level of stakeholder involvement. Otherwise, the acquirer generally validates the “as-delivered”
sysfem prior to the integration with other acquired systems and system elementsé@pplicable to the Sol. [The
validation process can be performed using a mathematical or simulation modelhen cost of validationl|is a
factor or where operational environments are not readily accessible.

There are several approaches for performing the validation process:

a) |validation againstacquirer and applicable stakeholder requirements using the same methods as used for
verification, i.e. analysis (including simulation or mathematical*modelling), inspection, demonstration
or test;

b) [certification tests against established requirements;
c) |acceptance tests using operational processes and personnel in an operational environment;
d) |as specified in the agreement.

Thd approach used is dependent on the systemlife cycle stage in which validation is conducted as well as
cost, schedule, level within the system structure and available resources.

Validation failure can result from failure to fully understand stakeholder expectations, impropgrly
tralsforming the stakeholder reqaivements into the preferred system requirements, architecture pnd
desjgn, poor implementation or ‘integration, or also from poor conduct of the validation. Anomdlies
dis¢overed during validation should be appropriately resolved prior to operational use of the Sol or sysfem
eletnent, or prior to integration’ with other systems or SoSs.

Simfulation and modelling’/can be useful for studying system performance in the operational environnjent
and for saving costs when live testing is destructive or otherwise impractical. In such cases, it can be
necessary to validatethe simulation as well to confirm it adequately describes the simulated environment in
which the systefa-model will be exercised and evaluated.

Thq final customer for the Sol validates the delivered products using the validation process against|the
stakeholder needs and requirements. This can take the form of acceptance tests or initial operational fest
and evaluation.

Non-conformance resolution is conducted at a level consistent with cost effective remediation actions,
including re-validation following resolution or organizational quality improvement actions.

6.7.5.5 Application of technical processes for system deployment and use

6.7.5.5.1 General

The transition process, operation process and maintenance process allow the stakeholders to achieve the
service and/or product benefits of the Sol, at the level desired and over the extent of time intended. The
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disposal process is used to remove the system from service and, if appropriate, physically dispose of it in a
manner that helps ensure that no safety, environmental, operational or other hazards are created, or allow
for it to be repurposed.

The deployment and use technical processes should be considered even before a system is transitioned.
They should be considered during concept definition, system definition and system realization to help
ensure that the needs for transition, operation, and maintenance have been considered in requirements,
architecture and design, and implemented in the Sol and system elements. This allows for an effective and
efficient deployment and use of the Sol.

6.7]5.5.2 Application of transition process (ISO/IEC/IEEE 15288:2023, 6.4.10)

Trapsition occurs whenever the Sol or its systems elements move from one environment to another guch
as fo the implementation environment, the installation site or the environment of use. The,transifion
progess is used to deliver to the acquirer a fully integrated and verified Sol. The delivered,system can also
be yalidated if the agreement requires validation to be accomplished by the supplier“béfore transition.
Appgropriate transition should be performed for each system element and the Sol. With*modern software
system development approaches, systems can be transitioned from one environmerit, such as developnjent
envjironment or test environment, to another environment, such as production or,0pgerational environmejnts,
multiple times a day. The system will require a higher level of automation to speedup the transition activities
while providing effective quality assurance activities,

Considerations for transition should include, as appropriate, packaging and,handling, storage, transportatjion,
insfallation, and ensuring that each site is properly prepared for eithienthe installation or receipt, or bpth,
of the system. Transition activities will be dependent on the life cyéle'stage and the interrelationships with
othpr system elements within the Sol. Transition can occur incrementally, as the Sol evolves from an injtial
cappbility to its full intended capability.

Uselr or operator-training can be provided during the transition process to prepare the users and operators
for the operation of the Sol. Any necessary training matérials are prepared in the implementation process.

There are situations where it is necessary to contintie:to operate some systems while they are being repldced
and while installing and certifying the new systefrand training operators for the new system.

When the Sol is a CS of an SoS, the transitionprocess on the Sol is possibly conducted iteratively to participate
in the transition process of the SoS, even during utilization stage of the Sol. Such CS transitions of the [SoS
are|usually known in directed, acknowledged and collaborative SoS, but possibly not known in virfual
SoS| Additionally, the transition précess on a CS is possibly requested to be conducted with sophisticqted
migdration such that it operates the' legacy system and the new one until the SoS addresses and resolves those
replacements and changes. When'the Sol is an SoS, the transition process on the Sol is possibly condugted
iterptively to upgrade the SeS;when a CS is modified or maintained, or a new CS is incorporated into the §oS,
eveh during the utilizatipn stage of the Sol.

6.7{5.5.3 Application of operation process (ISO/IEC/IEEE 15288:2023, 6.4.12)

Thg operation.ptocess is used whenever the system realization is sufficiently advanced for the system
to provide capabilities desired by the stakeholders, even if this is below full intended capability. It is
increasingly*Common for systems to mature and evolve in some incremental fashion starting from an injtial
subsetOficapabilities. This allows the stakeholder to realise a beneficial return on their investment eaflier
thahwould otherwise occur. At the same time, early use of the operation process allows learning on the part
of the operators, those who receive the functional benerits of the system and those who SUpport the system
under the maintenance process. This opportunity for learning and refinement of the requirements for the
final system can be formalized under an incremental build concept.

The operation process can be applied for much longer spans of time, and in different environments, than any
of the product definition or realisation processes.

The operation process is used in any one of the system life cycle stages for the operation of the system and
the applicable enabling systems to accomplish the functionality objectives of a particular stage.
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Each life cycle stage has an operation function to carry out the purpose and objectives of that stage.
Therefore, the operation process is applicable to any stage and can have a different strategy for operating
the system and the enabling system applicable to that stage.

During concept and development stages of the system life cycle the operations strategy can be included in
the project plan or the engineering strategy.

When the Sol is a CS of an SoS, the operation process on the Sol is possibly requested to be conducted with
DevOps, such that development, operation and maintenance are performed concurrently and iteratively
with minimized out-of-service periods, in order to prevent degradation of available services of the SoS.
WhﬁETTI_TTEh—F—Eh_TI—Bl_d_WI_Eh_ﬁn € S0l 15 an S0S, The operation process on the Sol 1S possibly conducted with monitoring operatignal
incidents and maintenance status of the CS and/or with continuous exploration of alternative systemp to

joinf as redundant CS, in order to prevent degradation of available services of the SoS.

6.7]5.5.4 Application of maintenance process (ISO/IEC/IEEE 15288:2023, 6.4.13)

Thg maintenance process should be considered even before a system is transitionedxand is thereafter
gengrally applied in parallel with the operation process. Considering maintenance ‘throughout the|life
cycle improves the quality of the maintenance strategy and training, as well as¢he’adequacy of logigtics
arrjngements.

Like the operation process, the maintenance process is generally applied foetantch longer spans of time, pnd
in different environments, than the product definition or realization proeesses. The long-term success of|the
maintenance process depends on maintaining alignment with changes’in-the operation of the system.

Thg maintenance process includes any element of logistics supportincluding the training of maintengnce
perponnel, in-service configuration management, operation of<depots and maintenance facilities, supply
agement, supply functions as defined by the agreement.or other directives and package, handling,
stofage, transportation and shipping.

Each system life cycle stage has a maintenance function to carry out the purpose and objectives of that
stage. Therefore, this process is applicable to any stage and can have a different strategy for maintaiging
the|system and the enabling system applicable te:that stage. With modern software system developnjent
approach, system maintenance can occur in parallel with system development. The system needs to hav¢ an
effgctive monitoring mechanism to collect system performance feedback or user’s feedback, so that it|can
be provided back to the development team for just-in-time improvements. Activities conducted under|the
maintenance process should be closelyCaligned with the configuration management process to help engure
that the system configuration is updated anytime maintenance activities are performed that affect sysgem
configuration.

Appgropriate records recording/maintenance and logistics actions and outcomes should be maintained.

When the Sol is a CS of@n SoS, the maintenance process on the Sol is possibly requested to be condugted
with redundant systemis (e.g. dual systems, multiple hot stand-by systems, or dual operation of the legacy
sysfem and the maintained one) in order to prevent degradation of available service of the SoS. When|the
Solfis an SoS, theymaintenance process on the Sol is possibly conducted when CS are entering into and oyt of
maintenance periods, and/or when interfaces of CS are going to be changed.

6.7{5.5.5~'Application of disposal process (ISO/IEC/IEEE 15288:2023, 6.4.14)

The dicpncql process should be caonsidered while a system is still npprqfinnq] and can be qpp]ipd ta thel Sol
or to select system elements. In the case of incremental development of capability, it is not uncommon to
need to dispose of select system elements. The disposal strategy can become complex in such cases and
the strategy needs to be identified. The disposal strategy should also include methods to help ensure that
disposal of system elements happens in accordance with applicable laws, policies and procedures.

On the other hand, it is also not uncommon for only part of the disposal process to be applied. For example,
an obsolete part of a system is removed from operational use, but still be left intact and able to perform, if
need be, in an emergency or as a platform to test capabilities for further evolution of a system. While the
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disposal process needs to be developed and executed in synchronization with operation and maintenance of
the system, it is particularly important in these complex cases.

The disposal process should pay close attention to archiving information related to disposal, and ensuring
that all required certifications are obtained and available. This can be necessary over an extended span of
time.

EXAMPLE1 An element of the Sol or an enabling system can require a special disposal method to protect the
environment.

EXAMPLE 2 A storage device can require a special disposal method to protect the data in it

Each life cycle stage can have a disposal function to carry out the purpose and objectives of thdt] stage.
Therefore, this process can be applicable to any stage and can have a different strategy for disposing’the| Sol
or gystem elements, elements of the definition, waste products, non-reparable or non-reclaimdble produicts
and undesired by-products from that stage.

Thd disposal process can also be applicable to any enabling systems for that stage.
6.8| Application of conformance and adaptation concepts

6.8/1 Application of conformance concepts

ISOJIEC/IEEE 15288 allows claims of either full or tailored conformance for a declared set of procesfses.
Clajms of full conformance for a declared set of processes require demonstrating that either:

a) |all of the outcomes of the declared set of processes have beeh achieved; or
b) |all of the activities and tasks of the declared set of procéssés have been achieved.

Tailored conformance is achieved by demonstrating that the outcomes, activities and tasks, as tailqred
accprding to ISO/IEC/IEEE 15288:2023, Annex A, hayésbeen achieved.

NOTE Both full and tailored conformance to-the requirements of ISO/IEC/IEEE 15288 are discussed in
ISO{IEC/IEEE 15288:2023, Clause 4.

In determining claims of conformance, thefollowing points should be kept in mind.

— |Process selection: Claims of confernrance to ISO/IEC/IEEE 15288 are made for a declared set of procesfses.
Neither an organization nor a particular project is required to use every process. They may select|the
processes relevant to their.needs and declare that subset as the basis of conformance.

— | Process substitution: Processes used in related standards, such as ISO/IEC/IEEE 12207 are describefl as
"specialization” of processes in ISO/IEC/IEEE 15288. The system-level process can be used as a basig for
conformance ratherthan the software-level process.

— | Use of notes: 1SO/IEC/IEEE 15288 uses non-normative notes or other forms of guidance for provisions
that are netaequired for conformance. In specific situations, implementation of selected notes can be
appropriate.

— |Depending on the domain and discipline, conformance to other standards can be necessary. It is possjible
that'conflicts can arise in the ability to claim conformance to a set of standards. Care should be takep to
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6.8.2 Application of adaptation concepts

6.8.2.1 Adaptation concepts for life cycle models

Life cycle models, as well as the processes from ISO/IEC/IEEE 15288, may be adapted for an individual
project to reflect the variations appropriate to the organization, project and system while still being able to
claim tailored conformance.
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2.2 Adaptation using identification of project circumstances

ISO/IEC/IEEE 15288:2023, Annex A specifies a normative tailoring process, including an example,
informational list of circumstances that influence tailoring as stated in the list below with the following

elaboration:

a) stability of, and variety in, operational environments;

b) risks, commercial or performance, to the concern of stakeholders;

C) nnvp]fy, size and (‘nmp]pYify;

d) |starting date and duration of utilization;

e) |integrity issues such as safety, security, privacy, usability, availability;

f) |emerging technology opportunities;

g) |profile of budget and organizational resources available;

h) |availability of the services of enabling systems;

i) |roles, responsibilities, accountabilities and authorities in the overall life ¢y¢le of the system;

j) |the need to conform to other standards.

For| example, if the operational environment is stable, one process’set can be appropriate, but if
opejrational environment is unstable, an alternate process set can be more appropriate. Identifying degi
of sfability instead of the binary choice can produce more optiens for consideration.

The presence of integrity issues driven by the domain orregulatory requirements can require additi

professes and outcomes relevant to those issues.

Thg decision management process in ISO/IEC/IEEE(5288:2023, 6.3.3 can be used to provide a structu
anallytical framework for objectively identifying,«¢haracterizing and evaluating a set of alternatives for
tailpring decision.

6.8{2.3 Adaptation using characteristics

Theg presence or absence of certain(characteristics can be used to guide tailoring. If the system has saf
critical elements, processes and additional outcomes related to safety can be turned on. If the sys
does not have safety critical elentents, the associated processes may be tailored out. In the context of

document, ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207, there is a continuum of human-made syst
fromn those that use little-orno software to those in which software is the primary interest. When softw
is the predominant system or element of interest, ISO/IEC/IEEE 12207 should be used. Both documsg
have the same processsmodel share most activities and tasks, and differ primarily in descriptive notes.

determination of the-applicability of ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207 should be decided by
natpire of the system and its enabling systems. Often, a mixed tailoring of each standard can be appropri

The
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list of characteristics can be similar to the list of circumstances listed in ISO/IEC/IEEE 15288. In b
s, thesintent is to explore the context of the project to guide the tailoring process. As organizations b
fieiency with tailoring, patterns can emerge upon which to speed the process for future projects. TH
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2.4 Adaptation using characteristics and scaling

In addition to characteristics, scaling factors can be used to further clarify the potential implications. For
example, if requirements size (quantity) is used a characteristic, a scaling factor can be beneficial. That is, the
optimal process approach can differ if the number of requirements is low, medium or high. If the number of
requirements is high, increased rigour can be necessary to achieve the outcomes of the system requirements
definition process. If the number of requirements is considered to be medium, then rigor should be traded
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against adaptability/alternatives for the process. If the number of requirements is low, alternate processes

and

tool can achieve the outcomes more effectively and efficiently.

Other dimensions to consider include team size, geographic distribution, organizational distribution,
skill availability, conformance, domain complexity and solution complexity, with scaling factors in each
dimension.

6.8.

2.5 Adaptation for very small entities

For the specific case of Very Small Entities (VSEs), the ISO/IEC 29110 series can be applied. For the purpose
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he ISO/IEC 29110 series, a VSE is an enterprise, an organization, a department or a project having
5 people. A set of guides has been developed based on a set of VSE characteristics. For examplg,

hin the organization to perform some processes independently of the development team. The,guides
ed on subsets of appropriate standards processes, activities, tasks and outcomes, referredfo as prof
purpose of a profile is to define a subset of International Standards relevant to the”VSEs’ context
mple, processes, activities, tasks and outcomes of ISO/IEC/IEEE 12207 for software;processes, activit
ks and outcomes of ISO/IEC/IEEE 15288 for systems; and information products “(documentation|
IEC/IEEE 15289 for software and systems.

5 series of International Standards and Technical Reports is intended to beused by VSEs that do not i
erience or expertise in adapting ISO/IEC/IEEE 12207 or ISO/IEC/IEEE 15288 standards to the needs
cific project. VSEs that have expertise in adapting/tailoring ISO/IEC/TEEE 12207 or ISO/IEC/IEEE 15
encouraged to use those standards instead of ISO/IEC 29110.
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Annex A
(informative)

Summary of typical revised points in ISO/IEC/IEEE 15288:2023 from

ISO/IEC/IEEE 15288:2015

Mhe A.1 summarizes what is topically revised in ISO/IEC/IEEE 15288:2023 from ISO/IEC/IEEE 15288:2

for

Sub
onlj

Clause of concepts and life cycle processes.

clauses not mentioned are either unchanged or slightly modified. In ISO/IEC/IEEE 15288;2023, Claug
F significant changes to the outcomes, activities and tasks are mentioned.

Table A.1 — Typical corresponding relations of life cycle processes contributing to quality
evaluation process

ISO/IEC/IEEE 15288:2023, Clause 3 Terms, definitions, and abbreviate‘d\%}ﬁls
Definition of the term “system” has been changed and some of definitionsiand Notes have been
modified.

New terms: “artefact”, “interface”, “interoperating system”, “processiteration”, “process outcome”,

“process recursion”, “safety”, “system of systems”, “view” and “viewpoint”. However, the definitions
of the terms “architecture framework”, “architecture view” and(architecture viewpoint” have been
removed but are defined in ISO/IEC/IEEE 42020. Also, the following terms are removed: “design,
verb”, “facility” and “trade-off”.

The abbreviated term “Sol” has been provided for the term “system-of-interest”.

ISO/IEC/IEEE 15288:2023, Clause 4 Conformanceé (150/1EC/IEEE 15288:2015, Clause 2 and thus
all subclauses renumbered correspondingly) N\Q

ISO/IEC/IEEE 15288:2023, Clause 5 Key cogc’a)ts and their application

ISO/IEC/IEEE 15288:2023, 5.2 System cor\}@s

ISO/IEC/IEEE 15288:2023, 5.2.2 Systg@?c‘ructure

The relationship of Sol and its systein elements may be networks and other distributed systems
(e.g. SoS) in addition to hierarchieal.

ISO/IEC/IEEE 15288:2023, Figure 1 “System and system element relationship” has been slightly
modified.

ISO/IEC/IEEE 15288:2 ,‘5.2.3 Interfacing, enabling and interoperating systems (ISO/IEC/IEEE
15288:2015, 5.2.3 Erﬁb ing systems)

The concepts ofidentify interfacing and interoperating systems are covered as well as enabling
system.

ISO/IEC/,I\@{SZSB:ZOZ& 5.2.4 Concepts related to the system solution context (New subclause)

An Sol €ah be used in multiple different solution contexts with different enabling systems. ISO/IEC/
[EEE15288:2023, Figure 3 “System solution contexts” shows this graphically by revising ISO/IEC/
IEEEs15288:2015, Figure 3 “System-of-interest, its operational environment and enabling systems”.

Q%/IEC/IEEE 15288:2023, 5.2.5 Product line engineering (PLE) (New subclause)

015

eo,

Subclause explains when productline engineering (PLE) is used. The productline is an Solasa
whole and at other times each variation is an Sol.

ISO/IEC/IEEE 15288:2023, 5.3 Organizational concepts
ISO/IEC/IEEE 15288:2023, 5.3.3 Organization and collaborative activities (New subclause)

Subclause describes the possible employment of collaborative engineering approaches across the
system life cycle to address the increasing complexities of system solutions.

ISO/IEC/IEEE 15288:2023, 5.4 System of systems concepts (New subclause)
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Table A.1 (continued)

Subclause discusses system of systems (SoS) concepts and guidance for application life cycle pro-
cesses when the Sol is a constituent system of an SoS or the SoS is treated as an Sol. There are five
subclauses to this subclause. Previously, this material was in ISO/IEC/IEEE 15288:2015, Annex G
(informative) “Application of system life cycle processes to a system of systems”. The details about
types of SoS have been moved to ISO/IEC/IEEE 21839, ISO/IEC/IEEE 21840 and ISO/IEC/IEEE
21841.

ISO/IEC/IEEE 15288:2023, 5.5 Life cycle concepts (ISO/IEC/IEEE 15288:2015, 5.4)

ISO/IEC/IEEE 15288:2023, 5.6 Process concepts (ISO/IEC/IEEE 15288:2015, 5.5)

ISO/IEC/IEEE 15288:2023, 5.7 Processes in this document (ISO/IEC/IEEE 15288:2015, 5.6)

ISO/IEC/IEEE 15288:2023, 5.7.1 General (changed from ISO/IEC/IEEE 15288:2015, 5.6.1 Introduc- Q

tion) =
It has been modified from ISO/IEC/IEEE 15288:2015, 5.6.1.
1SO/IEC/IEEE 15288:2023, 5.7.2 Agreement processes AW

This subclause merges and modifies material from ISO/IEC/IEEE 15288:2015, 5.6.2 and'the ISO/
IEC/IEEE 15288:2015, 6.1. Adds some material about SoS.

ISO/IEC/IEEE 15288:2023, 5.7.3 Organizational project-enabling processes ~ /, ”

This subclause merges and modifies material from ISO/IEC/IEEE 15288:2015,5.6.3 and ISO/IEC/
IEEE 15288:2015, 6.2. Adds some material about SoS.

ISO/IEC/IEEE 15288:2023, 5.7.4 Technical management processes ('\\\v

This subclause merges and modifies material from ISO/IEC/IEEE 15288:2015, 5.6.4 and from ISO/
IEC/IEEE 15288:2015, 6.3. Adds some material about SoS.

ISO/IEC/IEEE 15288:2023, 5.7.5 Technical processes AQ -

This subclause merges and modifies material from ISO/IEC/IEEE 15288:2015, 5.6.5 and from ISO/
IEC/IEEE 15288:2015, 6.4. Adds some material about SeS.

ISO/IEC/IEEE 15288:2023, 5.8 Process application (19/1EC/IEEE 15288:2015, 5.7)

This clause has been split into three subclauses:ISO/IEC/IEEE 15288:2023, 5.8.1 Overview, ISO/
IEC/IEEE 15288:2023, 5.8.2 Process iteration,récursion, and concurrency, and ISO/1IEC/IEEE
15288:2023, 5.8.3 Process views.

1SO/1EC/IEEE 15288:2023, 5.8.1 Overview (New subclause)

ISO/IEC/IEEE 15288:2023, Figure 5 “Interrelationships between processes” is added to illustrate
the application of life cycle processes with process iteration, concurrency and recursion through
interrelationships among the processes. Also, Model-Based Systems Engineering (MBSE) is men-
tioned with most of the information provided in ISO/IEC/IEEE 15288:2023, Annex D.

ISO/IEC/IEEE 15288:29@.8.2 Process iteration, recursion, and concurrency (New subclause)

This subclause has béentephrased to provide better descriptions of iteration and recursion on
process applicatiomn:

1SO/IEC/IEEE 15288:2023, 5.8.3 Process Views (New subclause)

This subclause‘explains the concept of process views (ISO/IEC/IEEE 15288:2015, Annex E).

ISO/IEQ@%@I 15288:2023, 5.9 Concept and system definition (New subclause)

Emphasizes that concepts, needs and requirements evolve at various levels. That evolution is ac-
complished through the iterative application of the business or mission analysis, stakeholder needs
and requirements definition, system requirements definition, system architecture definition and
design definition processes with the support of other processes, as needed.

ISO/IEC/IEEE 15288:2023, 5.10 Assurance and quality characteristics (New subclause)

Explains approach of assurance case for quality characteristics assurance through application of
life cycle processes, and encourages collaborative activities with system assurance and quality
characteristics.

ISO/IEC/IEEE 15288:2023, 5.11 Process reference model (ISO/IEC/IEEE 15288:2015, 5.8)

ISO/IEC/IEEE 15288:2023, 6 System life cycle processes

ISO/IEC/IEEE 15288:2023, 6.1 Agreement processes

ISO/IEC/IEEE 15288:2023, 6.1.1 Acquisition process
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Table A.1 (continued)

ISO/IEC/IEEE 15288:2015, 6.1.1.3 c)4) “Negotiate the agreement with the supplier” has been re-
moved. Negotiation of an agreement between acquirer and supplier is still there in supply process
as ISO/IEC/IEEE 15288:2015, 6.1.1.3 c)1) as an approach from supplier.

ISO/IEC/IEEE 15288:2023, 6.1.2 Supply process

ISO/IEC/IEEE 15288:2015, 6.1.2.3 c)4) “Negotiate the agreement with the supplier” has been
removed. ISO/IEC/IEEE 15288:2015, 6.1.2.3 c) “Establish and maintain an agreement”, has been
simplified and subsumed into ISO/IEC/IEEE 15288:2015, 6.1.2.3 c)1) “Negotiate and approve an
agreement with the acquirer that includes acceptance criteria.”

ISO/IEC/IEEE 15288:2023, 6.2 Organizational project-enabling processes

ISO/IEC/IEEE 15288:2023, 6.2.1 Life cycle model management process .

Purpose has minor changes.

ISO/IEC/IEEE 15288:2023, 6.2.1.2 c) “Policies, life cycle processes, life cycle models and procedutes
for use by the organization are selected” has been added.

ISO/IEC/IEEE 15288:2023, 6.2.2 Infrastructure management process ﬂb‘\

ISO/IEC/IEEE 15288:2023,6.2.2.2 €) “Prioritised infrastructure improvements aredmplemented”
has been added.

ISO/IEC/IEEE 15288:2023, 6.2.3 Portfolio management process ,.\\V

ISO/IEC/IEEE 15288:2023, 6.2.3.2 a) and ISO/IEC/IEEE 15288:2023, 6.2,3.3.4d)2) has been slightly
modified to replace the term “business” with “strategic”. ISO/IEC/IEEE.25288:2015, 6.2.3.3b)2) has
been divided into ISO/IEC/IEEE 15288:2023, 6.2.3.3 b)2) and b)3).

ISO/IEC/IEEE 15288:2023, 6.2.4 Human resource management Qf\o}e"gs

Purpose has been slightly modified to replace the term “business” with “strategic”.

Outcome ISO/IEC/IEEE 15288:2015, 6.2.4.2 d) “Conflicts in multi-project resource demands are
resolved” has been modified to ISO/IEC/IEEE 15288:2023; 6.2.4.2 d) “Personnel conflicts are re-
solved”.

ISO/IEC/IEEE 15288:2015, 6.2.4.3 c)5) “Control multi-project management interfaces to resolve
personnel conflicts” has been modified to ISO/IEG/EEE 15288:2023, 6.2.4.3c)5) “Resolve personnel
conflicts across or within projects.”

ISO/IEC/IEEE 15288:2023, 6.2.5 Quality q\ﬁ]\agement process

ISO/IEC/IEEE 15288:2023, 6.2.5.2 d) has been slightly modified.

ISO/IEC/IEEE 15288:2023, 6.2.6 K’@edge management process

ISO/IEC/IEEE 15288:2023, 6.2:6:2'd) The organizational knowledge, skills and knowledge assets
are communicated across the organization” has been added.

ISO/IEC/IEEE 15288:2015,\6.2.6.3 b)3) Share knowledge and skills across the organization” has
been replaced with ISQ/TEC/IEEE 15288:2023, 6.2.6.3 b)3) Make knowledge and skills accessible to
the organization”.

ISO/IEC/IEEE 15288:2015, 6.2.6.3 c)3) “Share knowledge assets across the organization” has been
replaced with ISO/IEC/IEEE 15288:2023, 6.2.6.3 c)3) “Make knowledge assets accessible to the
organization®

ISO/IEC@E 15288:2023, 6.3 Technical management processes

1SO/}EG/IEEE 15288:2023, 6.3.1 Project planning process

[SOAEC/IEEE 15288:2023, 6.3.1.2 ¢) “Performance and achievement criteria are defined” has been
added to point out more clearly preparation of criteria to determine performance and achievement
of the project.

ISO/TEC/TEEE 15288:2023,6.3.1.3 aj4) "Establish appropriate breakdown Structures . 1s moditied to
avoid specific type of breakdown structures that is “based on the evolving system architecture”.

ISO/IEC/IEEE 15288:2023, 6.3.1.3 b) 3) “Define project performance criteria” has been added.

ISO/IEC/IEEE 15288:2023, 6.3.2 Project assessment and control process
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