INTERNATIONAL ISO/IEC/
STANDARD IEEE
24774

First edition
2021-05

Systems and software engineering +—
Life cycle management—
Specification for process description

Ingénierie du logiciel et des systemes — Gestion du cycle de vie -
Spécification pour la description des processus

-
ISO I EC Reference number
- . ISO/IEC/IEEE 24774:2021(E)

I E E E ©1S0/IEC 2021
4 © IEEE 2021


https://standardsiso.com/api/?name=eb5c3c4501167c1f565517bf5fa08cc3

ISO/IEC/IEEE 24774:2021(E)

- S COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC20Z1
© IEEE 2021

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO or IEEE at the
respective address below or ISO’s member body in the country of the requester.

ISO copyright office Institute of Electrical and Electronics Engineers, Inc
CP 401 ¢ Ch. de Blandonnet 8 3 Park Avenue, New York

CH-1214 Vernier, Geneva NY 10016-5997, USA

Phone: +41 22 749 01 11

Email: copyright@iso.org Email: stds.ipr@ieee.org

Website: www.iso.org Website: www.ieee.org

Published in Switzerland
© ISO/IEC 2021 - All rights reserved
ii © IEEE 2021 - All rights reserved


https://standardsiso.com/api/?name=eb5c3c4501167c1f565517bf5fa08cc3

ISO/IEC/IEEE 24774:2021(E)

Contents Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 iv
IIUETOQUICEION........cco s \%
1 S0P .. 1
2 Normative references
3 Terms and definitions
4 Conformance
5 Specification of a process description and its elements ... Dt 4
5.1 Elements of process deSCription. ...t oo e 4
5.2 Process and related concepts
5.3 Process description — required elements. ... e 6
LS TRC 70 O €Y 4 ) - 1 OO 420
5.3.2  Process Name...........mn
5.3.3  Process purpose........
5.3.4  Process oUtCOMES.........coocmmvrrrssnrss
5.4 Process description - optional elements
54.1  General....sceessnnn
5.4.2  ProCeSS QCUIVITIES ... ssss oo
5.4.3  PIOCESS TASKS .....ooooooeeeeeseeeeeeeeseeeescce oot
544 NOTES.osieeseeessseessssses s
5.4.5  Process inputs ...
5.4.6  Process outputs.........oeiii...

5.4.7 Process controls and constraints

6 Process Views and VIEWPOINIES ............. . 50 e e
6.1 The process view concept
6.2 PrOCESS VIEBWPOIIIT ..o At
6.3 CONELENES OF @ PrOCESS VEBY ..ot

7 Claims of conformance toa'‘process
Annex A (informative) Example process desCriptions.............esesesneees
Annex B (Informative) Process description traceability between elements..............ccccocccve,
Annex C (informative ) Example process view deSCription..............:
BIDIIOGIAPIY ... ) et
TEEE NOUICES QB ADSEIACE.......oocccocooovs s s

© ISO/IEC 2021 - All rights reserved
© IEEE 2021 - All rights reserved

iii


https://standardsiso.com/api/?name=eb5c3c4501167c1f565517bf5fa08cc3

ISO/IEC/IEEE 24774:2021(E)

Foreword

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

work.

The procedures used to develop this document and those intended for its further maintenance\are

descr]ll:)ed in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed\for the

different types of ISO/IEC documents should be noted. This document was drafted in accordance with

the ryles given in the ISO/IEC Directives, Part 2 (see www.iso.org/directives or www.ieec.ch/members
experts/refdocs).

IEEE $tandards documents are developed within the IEEE Societies and the Staddards Coordinating
Comnyjittees of the IEEE Standards Association (IEEE-SA) Standards Board./The IEEE develops its
standards through a consensus development process, approved by the Amefican National Standards
Institfite, which brings together volunteers representing varied viewpoints-and interests to achieve the
final groduct. Volunteers are not necessarily members of the Institute and-serve without compensation.
While] the IEEE administers the process and establishes rules to promote fairness in the consensus
develgpment process, the IEEE does not independently evaluate, test) or verify the accuracy of any of
the information contained in its standards.

Attention is drawn to the possibility that some of the elements of this document may be the subject
of pafent rights. ISO and IEC shall not be held responsible for identifying any or all such patent
rights| Details of any patent rights identified during the development of the document will be in the
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents) or the IEC
list ofjpatent declarations received (see https://patents.iec.ch).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntarymature of standards, the meaning of ISO specific terms and
exprefsions related to conformity assessment, as well as information about I1SO's adherence to the
World Trade Organization (WTO)principles in the Technical Barriers to Trade (TBT), see www.iso.org/

iso/fofeword.html. In the IEC, seelwww.iec.ch/understanding-standards.

ISO/IEC/IEEE 24774 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 7, Software and systems engineering, in cooperation with the Systems and Software
Engingering StandardS’ Committee of the IEEE Computer Society, under the Partner Standards
Develppment Orgafization cooperation agreement between [SO and IEEE.

This flrst editien cancels and replaces ISO/IEC TR 24774:2010, which has been technically revised.
The maindchianges compared to ISO/IEC TR 24774:2010 are as follows:

“H

oL s | 1 1 1 I DRI N £1 b QO ) . deade | |
- p OLTSS UTTIHIITIUIT dIIU TXAITTPITS TIdVE DETIT UpUdiltuUu tU TTTITLL oG IdLEst SudiudIru,,

— theformer ISO/IEC Technical Reporthas been jointly revised with IEEE as an International Standard.

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 and www.iec.ch/national
-committees.
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Introduction

For an organization to function effectively, the organization has to determine and manage numerous
interrelated activities and tasks to achieve its goals. An activity or a set of activities using resources
and managed in order to enable the achievement of outcomes through the transformation of inputs
into outputs can be considered a process. Often the output from one process forms the input to
other processes. When processes are explicitly described and performed in a systematic manner, the

likelihood of consistent quality in the results is improved. Thus, process descriptions and p

OCESS

models (frameworks of related processes) enable consistent performance and delivery of exj
results.

A number of international, national and industry standards describe processes and pracess refé
models. The process descriptions vary in format, content and level of prescription. The\purpose
document is to encourage uniformity in the description of processes. Uniform desctiption of pro
facilitates adoption, adaptation and improvement of standardized processes, '‘as well as p

ected

brence
bf this
Cesses
focess

assessment. The combination of processes and the development of proc€ssvviews from diffferent

reference models eases the development of new models and facilitates compdrison of processes.

In order for users of standards to select the appropriate forms of process description and apply
in a consistent fashion, it is desirable to develop a common characterization of all of these foj
process description. This document presents requirements for the-déscription of processes in te
their format, content and level of prescription. The requirements of this document can be applied
process model developed for any purpose.

them
ms of
'ms of
Lo any

This document is intended for use by all parties that define process models, for example systenps and

software engineers, sector or special interest groupsyprofessional standards groups, researcher
process assessors.

s, and
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INTERNATIONAL STANDARD ISO/IEC/IEEE 24774:2021(E)

Systems and software engineering — Life cycle
management — Specification for process description

1 Scope

This document provides an explanation of considerations involved in defining a process. This‘doc

iment

gives requirements and recommendations for the description of processes by identifying €lemenfs and

rules for their formulation.

This document also describes the use of process views.

This document explains how conformance to a process can be defined, when thedprocess is descriped in

accordance with this document.

This document does not describe how processes are composed or otherwise aggregatejit into

larger frameworks or life cycle models. Nor does the document coverhow to assess or evalu
performance of a process, or the output (products) of a process.

NOTE Two prominent International Standards in process description for software and system engir
are ISO/IEC/IEEE 12207 and ISO/IEC/IEEE 15288. These two standards have very similar process mode
information items associated with their process definitions ar€ given in ISO/IEC/IEEE 15289. Other Intern

e the

eering
|s. The
htional

Standards provide further characterization of a single life cyele process by elaborating the process elements and

levying specific requirements on the execution of the process.

This document is applicable when processes are.@escribed for various process definitions in any
organization or standard relating to systems ahd software engineering processes.
2 Normative references

There are no normative referencesin this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO, IEC, and IEEE)maintain terminological databases for use in standardization at the foll
addresses:

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

— IEGElectropedia: available at http://www.electropedia.org

— \IEEE Standards Dictionary Online: available at http://dictionary.ieee.org

party,

pwing

NOTE1 For additional terms and definitions in the field of systems and software engineering, see
ISO/IEC/IEEE 24765, which is published periodically as a “snapshot” of the SEVOCAB (Systems and software

Engineering Vocabulary) database and is publicly accessible at computer.org/sevocab.

3.1
activity
set of cohesive tasks (3.20) of a process (3.8)

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.3]

© ISO/IEC 2021 - All rights reserved
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base practice
activity (3.1) that, when consistently performed, contributes to achieving a specific process purpose

(3.12)

[SOURCE: ISO/IEC 33001:2015, 3.3.2]

3.3

information item

separ

[SOUR
been 1

3.4

life cy
evolut
throu

[SOUF

3.5

life cy
frame
organ

[SOUR

3.6
outpu
produ

3.7

proce
inforn|
or tas

[SOUF

3.8
proce
set of

[SOUR

3.9
proce
actiorn]
needs

htely 1dentifiable body of information thatis produced, stored, and delivered for human use

CE: ISO/IEC/IEEE 15289:2019, 3.1.12, modified — The preferred term "information product®hds
emoved; notes 1 and 2 to entry have been removed.]

cle
ion of a system (3.18), product (3.16), service, project or other human-made entity‘ftom conception
bh retirement

CE: ISO/IEC/IEEE 12207:2017, 3.1.26]

cle model
work of processes (3.8) and activities (3.1) concerned with the life cycle (3.4), which can be
ized into stages (3.17), acting as a common reference for communication and understanding

CE: ISO/IEC/IEEE 12207:2017, 3.1.27]

t
rt (3.16), result, or service generated by a process:(3.8)

dure
ation item (3.3) that presents an ordered series of steps to perform a process (3.8), activity (3.1),
k (3.20)

CE: ISO/IEC/IEEE 15289:2019; 3.1.19, modified — Notes 1 and 2 to entry have been removed.]

Ss
interrelated or interacting activities (3.1) that transforms inputs into outputs (3.6)

CE: ISO/IEC/IEEE)12207:2017, 3.1.33]

ss improvement
s takefito improve the quality of the organization's processes (3.8) aligned with the business
and the needs of other concerned parties

[SOUR
3.10

CETSOAEEC 330012015, 3171

process maturity
extent to which an organizational unit consistently implements processes (3.8) within a defined scope
that contribute to the achievement of its business needs (current or projected)

Note 1

to entry: This term is “organizational process maturity” with the same definition in ISO/IEC 33001.

[SOURCE: ISO/IEC/IEEE 26511:2018, 3.1.23, modified — Note 1 to entry has been added.]

© ISO/IEC 2021 - All rights reserved
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3.11
process outcome
observable result of the successful achievement of the process purpose (3.12)

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.34]

3.12
process purpose
high-level objective of performing the process (3.8) and the likely outcomes of effective implementation

of the process
[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.35, modified — Note 1 to entry has been removed.|

3.13

process reference model
model comprising definitions of processes (3.8) in a domain of application described.in terms of pjrocess
purpose (3.12) and outcomes, together with an architecture describing the relationships betwegn the
processes

[SOURCE: ISO/IEC 33001:2015, 3.3.16]

3.14
process tailoring
making, altering, or adapting a process (3.8) description for a particular end

EXAMPLE A project tailors its defined process from the opganization's set of standard processes to mget the
objectives, constraints, and environment of the project.

3.15

process view
description of how a specified purpose and set:of outcomes can be achieved by employing the activities
(3.1) and tasks (3.20) of existing processes (318)

[SOURCE: ISO/IEC/IEEE 15026-1:2019,.3:2.2, modified — "may" has been changed to "can"; notle 1 to
entry has been removed.]

3.16
product
result of a process (3.8)

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.36, modified — Note 1 to entry has been removed.]

3.17
stage
period within.the life cycle (3.4) of an entity that relates to the state of its description or realizati¢n

[SOURGE1SO/IEC/IEEE 12207:2017, 3.1.58, modified — Notes 1 and 2 to entry have been removdd.]

3.18
system

ABrmbhinatiogs ALt ao st g Alapmanat
CUITITUITIAUVIVUIT UL ' ITILC T Ol\,\,llls CICITICTIIU

[SOURCE: ISO/IEC/IEEE 15288:2015, 4.1.46, modified — Notes 1, 2 and 3 to entry have been removed.]

3.19

tailoring

process (3.8) by which individual requirements in specifications, standards, and related documents
are evaluated and made applicable to a specific project by selection, and in some exceptional cases,
modification of existing or addition of new requirements

[SOURCE: ISO/IEC/IEEE 26513:2017, 3.38]

© ISO/IEC 2021 - All rights reserved
© IEEE 2021 - All rights reserved 3


https://standardsiso.com/api/?name=eb5c3c4501167c1f565517bf5fa08cc3

ISO/1

3.20
task

EC/IEEE 24774:2021(E)

required, recommended, or permissible action, intended to contribute to the achievement of one or
more outcomes of a process (3.8)

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.66]

3.21
view

repre
Note 1

3.22

entation of a whole system (3.18) from the perspective of a related set of concerns

to entry: For further details, refer to ISO/IEC/IEEE 42020:2019, 3.24.

viewpoint

specif

Note 1
purpo

Note 2
ISO/IE

Note 3

4 C

Full ¢
requit

ication of the conventions for constructing and using a view (3.21)

to entry: A viewpoint is a pattern or template from which to develop individual viewsdy establishing the
bes and audiences for a view, and the techniques for its creation and analysis.

to entry: For a detailed explanation of view and viewpoint and how they carn be defined and used, see
C/IEEE 42010.

to entry: For further details, refer to ISO/IEC/IEEE 42020:2019, 3.25.

pnformance

onformance to this document can be claimed dif\process descriptions defined using the
ements of this document clearly cover the required elements (5.2). Any of the optional elements

(5.3) may also be included either as requirements, recoinmendations, examples or suggestions.

5 S

51
This d
— n

pecification of a process description and its elements

Elements of process description
ocument characterizes the following elements of process description:
hme;

irpose;

— olitcomes;

— a(
— 9

— in

tivities;
sks;

puts;

— outputs;

— controls and constraints.

5.2

Process and related concepts

As defined in 3.7, a process is a set of interrelated or interacting activities that transforms inputs into
outputs. Figure 1 shows a typical representation of this transformation.

© ISO/IEC 2021 - All rights reserved
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Inputs Process Outputs

e.g.

Artifact

Model

Informadtion item

Product

Service

Figure 1 — Basic process

There is no fixed dividing line between what constitutes a process and what is considered as p sub-
process or an activity within a process. Typically, processés are achieved through the performance of
activities comprising groups of related tasks. A significantactivity of interest with numerous ta:Fs can
also be described as a process if it were useful to tréat the activity of interest in detail. The limifs of a

process generally are determined by the production’of a major output and outcomes, rather than the
intermediate outputs produced by activities within the process. Additionally, if processes are highly
automated and require little human control orvintervention, it can be appropriate to combine sgeveral

processes into one process description.

NOTE1 Often a set of processes are developed; and some processes are decomposed into more than onp

level.

However, decomposition of processes into'more than three levels is likely to be confusing and hard for hunjans to

use.

Procedures differ from process descriptions in that procedures are written in steps to be folloyed in
order. Procedures can be written as instructions to the persons performing the procedure. Procgdures
can also be written to assist an evaluator or auditor to understand the procedure, especially its cantrols

or outputs.

NOTE 2  ISO/IEC/IEEE 82079-1 provides detailed requirements for writing instructions.

Required agtivities are stated in process descriptions using either the imperative (as a command], or as

a 'shall’ statement.

NOTES3™ Annex A shows different examples of the expression of mandatory/required process elements gs
insample process descriptions.

used

CAxranlata e acc generalla inaaliara carzag 14z foganario ot (Tolhla 10
A\ v lllJlbLb lJl ULCTOOCS 5\, I qll_y Irirvuive scviildl L_)’ PLO Ul Sbllbl ICACLIVIUIUS \_ )y UliC L)-
Table 1 — Model of generic activities within a process
Generic activity Example activities in the design | Example activities/task in the
definition process implementation process
Strategize and plan (Plan) Prepare for software system design |Prepare for implementation
definition
Perform (Do) Establish designs related to each soft- | Perform implementation
ware system element.
NOTE Adapted from ISO/IEC/IEEE 24748-3:2020, Table 1.

© ISO/IEC 2021 - All rights reserved
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Table 1 (continued)

Generic activity

Example activities in the design
definition process

Example activities/task in the
implementation process

Evaluate and decide (Check)

Assess alternatives for obtaining soft-
ware system elements

Evaluate software unitand affiliated
data or other information according

to the implementation strategy and
criteria.

Manage outcomes and outputs (Act): | Manage the design. Manage results of implementation

Presefve and present artefacts and
inforrhation items

NOTE | Adapted from ISO/IEC/IEEE 24748-3:2020, Table 1.

Generplly, several software or systems engineering processes are performed concurrently during a life
cycle stage. However, concurrent activities (e.g. installation and quality assurance inspeetions) are not
necessarily part of the same process, since their purpose, resources, methods, outputs, ahd outcomes
are different.

ks descriptions may be used either to describe generic processes ((for example “project
management process”) or to describe a particular instance of a generic type (for example “project
management process for project A”). For specific process descriptions, generic process descriptions
may He instantiated with respect to roles or responsibilities, resources,sequired inputs and outputs,
constraints and controls, and time. Annex A provides examples of progess descriptions used to develop
a progess model. Annex B provides a technique for demonstration-of process traceability between
elemepnts, using an example process from Annex A.

Proce

Procepses are often combined to form a process model (framework of related processes).
ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 12207, for example,provide life cycle process reference models
for syptems and software in which outcomes are definéd and activities grouped for generic life cycle
procegs description. Based on ISO/IEC/IEEE 15288:2015, Annex A and ISO/IEC/IEEE 12207:2017,
Anney A, organizations or projects can apply procgss tailoring to suit the nature of the effort.

NOTEH#  ISO/PAS 19450 specifies concepts, semantics, and syntax of Object-Process Methodology as a
modelling paradigm and language for producing conceptual models at various extents of detail.

Variouyis schemas for characterizing andrevaluating process maturity, capability or quality are in use.
These| schemas typically distinguish between levels of process performance and involve process
improvement. Process levels cansinivolve following the process repeatedly to successfully achieve its
outcome or produce specified.output, and automating and improving the process. The choice of details
in theg process description caw’'be used to characterize the process description at a certain level of
procefs maturity, capability.or quality.

NOTEp  ISO/IEC 33020.defines a process measurement framework for the assessment of process capability.

5.3 |Process-déscription - required elements

5.3.1| General

A process description can include the elements as Snown in Figure 2. The minimum required elements
for a process description shall be the name, purpose, and outcomes. Optional elements, such as outputs,
activities, and tasks, may be included in process descriptions.

The goals and objectives of performing a process shall be described by using the elements of name,
purpose, and outcomes. These elements are used to describe intended results without the necessity
of performing structural decomposition of the process. Processes defined using name, purpose, and
outcomes provide a common starting point for process implementation and process assessment.

NOTE ISO/IEC/IEEE 15288:2015, Figure D.1 and ISO/IEC/IEEE 12207:2017, Figure D.1 show a process
construct. ISO/IEC/IEEE 24748-1:2018, Annex A also describes process elements.

© ISO/IEC 2021 - All rights reserved
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Process
Name Purpose Outcomes
Optional N
elements 'I/Qq/
Inputs Activities | [ Controls? Outp%@‘ ’
T (I;D‘ v
Notes? Tasks Constraints? Q/Q,

o
a2 Element of a process description that can be used with any other elen@\
N

Figure 2 — Process description elements

To enable uniform description, 5.3.2 to 5.3.4 contain a{@%nal requirements for the process elen

s\\‘r

5.3.2 Process name

The name of a process description shall be %Xed as a short noun phrase that presents a desc
heading for the process. The name 1dentk@e the principal concern of the process and disting

nents.

iptive
1ishes

the process from other processes in the'model. Because of the latter criterion, it may sometines be

necessary to tailor the name of a pro . For example, one may have a "software architecture pr
which is later refined as a "sof‘@tare detailed design process" or "data architecture proce
"interface architecture proces@rocess names should end in the word process.

attempt to summarize tie)purpose or process so that the name can stand for the purpose. A descy

Wordy noun-verb or Verri phrases can get confused with process activities and often repres
noun phrase - the nanﬁ)) the process - is more useful. The intent is to give a name, not a summat

NOTE Althou term 'process name" is preferred and used throughout this document, “process
an acceptable al ative.

5.3.3 OP@ESS purpose

Th pose element of the process shall be stated as one or more related high-level go3
rming the process. In cases where processes seem to overlap, the purpose element should b

bcess"
5s" or

ent an
iptive
y.

itle” is

Is for
b used

haracterize the scope or bounds of the process.

Whenever possible, the purpose element should be succinctly captured in a single sentence.

Summarizing the activities or outcomes of the process in the purpose statement should be av

oided.

Use of the conjunction “and” to connect multiple clauses should be avoided as it would indicate that
the description is being written as an aggregation of marginally related outcomes rather than as a
statement of a single purpose. The purpose element shall begin with the words, “The purpose of the xxx

process is... “. The phrase, “in order to” may be useful in recording the objective of the process.

Further explanations of the purpose of a process can be placed in informative text or notes.

© ISO/IEC 2021 - All rights reserved
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5.3.4 Process outcomes

Process outcomes are measurable, tangible, technical or business results that are achieved by a
process. For example, the results are used by other processes. Outcomes are observable and assessable.
Outcomes are distinguished from outputs and are not stated as the production of a document, record,
or other information item.

An outcome shall be phrased as a declarative sentence using a verb in the present tense. For example, if
the preceding sentence is phrased as an outcome, the preceding sentence states, “Outcomes are phrased

as dedlarative sentences using verbs in the present tense.”

Outcomes shall be expressed in terms of a positive, observable objective, e.g. the provision of a sexvice,
a signjificant change of state, the successful maintenance of a desired state (e.g. safety), or the meeéting
of sperified objectives (such as requirements, goals).

An oufcome shall express a single result. Hence, the use of the word “and” or “and/or” to conjoin clauses
shall be avoided; such constructions are better expressed as multiple outcomes.

Outcomes of generic processes shall be written in a manner that is meaningful for any scope of
applidability, e.g. for organizations of any relevant domain or size.

As a tpst of completeness, the set of outcomes shall be sufficient to achieve ‘the stated purpose of the
process.

As a tpst of relevancy, each outcome shall be phrased so that it is,neeessary to the achievement of the
purpdse of the process.

Outcofmes shall avoid requiring any specific method, technique or tool.
Outcomes shall avoid requiring any specific process measures or management methods.

Outcofmes shall avoid presuming any particular sequence of execution; and the process user shall not be
expecked to presume any sequence.

Outcome statements should be no longer than'two lines of text, about 20 words.
A progess should have from three to seven-outcomes, but may have only one or two outcomes.

Outcomes should be differentiated.frem benefits, which are positive achievements from the execution
of a process, often spread broadly-across the business and not necessarily related to the technical or
busingss intent of executing @ process. Benefits are not usually assessable, or at least not assessable
using [process assessment @gpproaches. A benefit may provide the motivation to execute a process, but
it may not be the primaty)reason to do so. Benefits may be described in an informative Note to the
purpdse statement.

The lipt of outcomeSassociated with a process should be prefaced by the text, “As a result of successful
implementationof this process...”

There|is noneed for a one-to-one correspondence between outcomes and activities; in particular, it is
not n¢cessary to specify an activity for every outcome of a process or an outcome for every activity.

The execttion-of-the-activities;consideredasagroup,shal-produce-the setof otteomes;considered-a

a group.

Outcomes should be meaningful and understandable when considered individually. They may be based
on terminology and concepts that are further explained by other material included in the process
description.

© ISO/IEC 2021 - All rights reserved
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5.4 Process description - optional elements

5.4.1 General

In many areas of application, a description needs to allow for arange of approaches to achieving outcomes
and in these cases a typical set of activities may be described. Alternatively, where conformance to a set
of tasks is required or recommended, the activities and tasks may also be described.

2.4.4 rrocess acuvities

Rather than describing the results of executing a process, activities describe a set of actions\that fan be
required, recommended, or permissible or typically undertaken to achieve or execute the'process.

NOTE1 ISO/IEC 33001 describes “typical activities” as “base practices” to be considered in a grocess
assessment.

NOTE 2  ISO/IEC/IEEE 12207 and ISO/IEC/IEEE 15288 treat the activities ,and“tasks in their grocess
descriptions as required for “full conformance to tasks”. They also allow the alternative of “full conformgnce to
outcomes.”

Activities are constructs for grouping together related tasks. The-activities provide a means tp look
at related tasks within the process to improve understanding and-eemmunication of the procesg. If an
activity is cohesive enough and sufficiently elaborated, it may, be helpful to consider the activify as a
lower-level process with its own purpose and set of outcomest

The set of lower-level processes and activities associated’with a process shall be complete. In|other
words, the set of lower-level processes and activities, shall, when considered as a group, addrejss the
achievement of all process outcomes and the satisfaction of the purpose of the process. Alterngtively
stated, any action falling within the purpose and scope of a process necessarily falls within the sdope of
one or more of the activities of the process.

Ideally, the definition of the activities of ajprocess achieves a goal of “cohesion” in the same sense 4s that
term applies to software design. The tasks within a single activity should be strongly related tp each
other and weakly related to those of other activities or processes.

Placing timing, scheduling, ordering or sequencing requirements on process activities shoyld be
avoided because these limit application of the standards in alternative life cycle models. Howgver, if
timing or sequencing constraints are necessary, they shall be explicitly stated. Synchronous process
description is sometimemandatory and considered as “state of the art “in some domains. In the alysence
of any explicit statements, the reader shall not be expected to assume any timing or sequencing| Thus,
activities are not-te_be regarded as the “steps” in performing a procedure. Instead, they are[to be
regarded as continuing or recurring responsibilities, but with a scope smaller than that of the fentire
process. Speeifying a set of activities can result in requiring the achievement of capabilities beyond
those associatéd with a minimal process maturity, capability or quality. The set of activities defirjed for
a process niay thus go beyond the minimal achievement of process purpose. In other words, the|set of
activities’for a process should be sufficient to address all of the process outcomes, but may go beyond
the mihimum set necessary for this. For example, the set of activities may include those associatefl with
plahning, monitoring and controlling process performance.

Some processes, such as design and implementation, have multiple methods and techniques to achieve
acceptable results. It can be preferable to require compliance only to outcomes rather than to specific
activities or tasks, and to avoid specifying detailed methods unless they are indeed required for
conformance.

5.4.3 Process tasks

Tasks are written to define specific requirements or provide recommendations on the execution of a
conforming process.

© ISO/IEC 2021 - All rights reserved
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Atask is expressed in the form of a requirement, recommendation, permissible or typically undertaken
action, intended to support the achievement of the outcomes of a process.

Unlike the process/activity relationship, the set of tasks within an activity is not required to “cover” the
activity. (If it were, then the writers of process models would have to write a task regarding every item
conceivable within the scope of an activity.) If we think in terms of Venn diagrams, then the total areas
of all of the lower-level processes and activities equal the area of the process. The tasks, however, are
points within the processes.

When( providing additional tasks, informative mappings or other information explaining the role of
the additional tasks may be helpful. Examples include conformance requirements and achievement of
higher levels of capability (on any scale).

Placinfg timing or sequencing requirements on tasks should be avoided because this limits application
of the standards in alternative life cycle models. However, if timing or sequencing constraints are
necessary, they should be explicitly stated. In the absence of any explicit statements, the user is not
expecked to assume any timing or sequencing requirements for the tasks.

5.4.4| Notes

Notes|are used to describe the intent or mechanics of a process or proecess element. Notes provide
insightt regarding related processes frequently performed at the samecstage in the project life cycle,
potential implementation methods, constraints, or areas of applicability.

Proceps descriptions may also contain brief examples (longetr specialized forms are typically
proceflures, instructions, or process views).

5.4.5| Process inputs

Proceps inputs are those items transformed by the process to outputs. Human or automated resources
that perform the process are not considered as igputs. Inputs can come from other processes being
execufed in a project, the organizational processes and resources, suppliers, or other external sources.
Speciflying required or typical process inputs)is helpful but optional, unless a closed-loop life cycle
model is used (where every output is an ingut to another process).

NOTE Process descriptions rarely (specify required process inputs, because it is difficult to check
conforjmance, i.e., to prove that the orgahization considered and did not ignore specified inputs.

The widespread use of iterative or recursive life cycle models mean that outputs are being frequently
modiffied or improved, resulting in changes to the inputs of other concurrent or subsequent processes.
Major|inputs and outputs ef systems and software engineering processes, such as the requirements,
design, and information‘itéms, are thus repeatedly changed.

5.4.6 | Process outputs

Deperjding onthe method of evaluating process compliance or conformance, specifying process outputs
in the[process description is optional, as long as it can be demonstrated that the process outcomes have
been gchieved. Some process outputs are essential to build the end product or service deliverable. Other

proceSsoutputsareimtermrediate work products;, producedomty for customer vatidatiomror-imspection
by auditors. Outputs frequently become organizational assets for use in other products and processes.

Process outputs are of two main types: artefacts and information items. Artefacts include prototypes,
models, system components and elements, as well as finished products and services. A work product is
an artefact associated with the execution of a process. There are four generic work product categories:
services (e.g. operation); software (e.g. computer program, documents, information, contents);
hardware (e.g. computer, device); and processed materials.

© ISO/IEC 2021 - All rights reserved
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The description of an information item consists of a name and a set of characteristics.

— Information item name: The name associated with the information item characteristics. This
name is provided as an identifier of the type of information item that the practice or process may
produce. Organizations may call these information items by different names. The name of the
information item in the organization is not significant. Similarly, organizations may have several
equivalent information items which contain the characteristics defined in one information item
type. The formats for the information items can vary.

— Information item characteristics: The potential characteristics associated with the inforration
item type. Characteristics may relate to the purpose and use of an information item, and it§ cotjtents,
format and quality.

The use of generic types to classify information items simplifies the application of conSistent strycture,

content and format of similar information items, and supports the usability of ‘process njodels.

The set of generic types used in ISO/IEC/IEEE 15289 to describe the information items implied in

ISO/IEC/IEEE 12207 and ISO/IEC/IEEE 15288 is given in Table 2.

Table 2 — Generic information item typés
lpformatlon Information item characteristics
item name

Description A representation of a proposed or actual object ofxconcept. It may include a textual, picforial,
graphical or mathematical representation. It maybe in a standardised form for humanl|inter-
pretation. It may establish order, structuresgrouping or classification.

Plan A proposed scheme or systematic course ‘of action for achieving a declared purpose. It defines
when, how, and by whom specific processes or activities are to be performed. predicts jow to
successfully accomplish objectives interms of specific actions, undertaken at defined|times
and employing defined resources-l’may apply to technical, project or enterprise actions.

Policy A statement of an organization's high-level intention and approach to achieve objectivis for,
and ensuring effective control'of, a service, process, or management system.

Procedure A declared way of formally conducting a customary course of action. It defines an estabjished
and approved way or fode of conducting business in an organization. It may detail a p¢rmis-
sible or recommended method in order to achieve technical or managerial goals or outdomes,
including the tpols-heeded.

Record A permanent;readable (either human or machine-readable) form of data, information or fnowl-
edge. Accessible and maintained evidence of the existence or occurrence of facts, evejnts or
transadtions. It may take the form of a journal chronicle, register or archive. If possible, ifclude
the nanie or role of a focal point for further details. It may contain the information to cdnfirm
achievement of performance, fiscal or legal conditions or obligations.

Report An account prepared for interested parties in order to communicate status, results dr out-
comes. It is a result of information gathering, observation, investigation or assessments, and
itmay impart situation, effects, progress, or achievement. It may communicate decisions|taken
or recommend decisions. It may communicate decisions taken or recommend decisiong or be
used to escalate issues.

Redqirest A communication that solicits a defined response, course of action, or change in order t¢ fulfil
aneed or obtain a resource, product, service or an approval to act.

Specification Bescriptionrforarequiredservice; product; or process—€ritertaorconditionsthat ptace lim-
its or restrictions on actions, attributes or qualities. It establishes measures or qualities for
determining acceptability, conformance or merit. [t may be required as part of an agreement
or contract.

NOTE See ISO/IEC/ IEEE 15289.

5.4.7 Process controls and constraints

Controls and constraints direct or limit the performance of a process. Controls may arise from legal
or regulatory authorities, organizational policy, adherence to voluntary standards, and agreements
with suppliers and customers. Constraints can be associated with external environmental or business

© ISO/IEC 2021 - All rights reserved
© IEEE 2021 - All rights reserved 11


https://standardsiso.com/api/?name=eb5c3c4501167c1f565517bf5fa08cc3

ISO/1

EC/IEEE 24774:2021(E)

factors. Controls and constraints can be identified in a separate section of the process description, or
mentioned in notes to other elements.

NOTE

Controls and constraints are not shown in Figure 1 to retain simplicity of a process. In some models

these would be included.

6 Process views and viewpoints

6.1

A pro
A pro

The process view concept

fess view provides visibility to a significant concept or specific purpose across several processes.
cess view includes selected, adapted or new activities and tasks with additional details and

explamnations clarifying their applicability to the concept. Process views advise users of a standard or

other
thoug

Proce
typicg

process reference model how to apply those processes, activities and tasks for theirpurpose, even
h the original processes do not explicitly address their specific concerns.

5s views may involve selected processes or every process in a process model,, The process view
lly is used to emphasize the application of specific domains or concerns'in generic process

descriptions. Rather than working from generic process descriptions, it can.be helpful for special

intere
the pi
assess

NOTE
1SO/I1H

6.2

A pro
create
viewp
would

Thep

— 1t}
p1

— th
6.3
A pro

specif
and tg

Sts to group their set of relevant activities and particular outcomes.Msing process views reduces
oliferation of special-interest process models and supports consistency of implementation and
ment.

The relationships between stakeholder, concern, view, viewpoint and model are further detailed in
C/IEEE 42010.

Process viewpoint

fess view conforms to a process viewpoint. The'process viewpoint provided here can be used to
process views. It is important to establish-the set of concerns being addressed by the process
oint (and therefore by a process view), and'the likely (“generic”) stakeholders for such a view who
have these concerns.

focess viewpoint is defined by theféllowing:

e stakeholders, the affected users of the standard (generic stakeholders include process authors,
rocess users, and process evaluators);

e concerns being framed.

Contents of a process view

Cess view shatlinclude a name, a statement of purpose, and outcomes. A process view includes
ication and(guidance explaining how the outcomes can be achieved by employing the activities
sks of thevarious processes in an existing process model or models.

The CTntents of resulting process views should include identification and description of the processes,

activi

ies’and tasks which imp]nmnnf the process view

The resulting process view may delineate the following:

— the processes needed to reflect a particular interest with its concerns;

— the connections between processes (e.g. if outputs of one process are inputs of another process);

— the sources of the process(es), such as standards or processes that an organization has created or
tailored.

Annex C contains an example process view.
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7 Claims of conformance to a process

Conformance to a process or set of processes, as described in accordance with this document, shall
be claimed according to either or both of two criteria: conformance to outcomes or conformance to
tasks. The two criteria — conformance to outcomes and conformance to tasks— are not necessarily
equivalent. Specific performance of activities and tasks can require, in some cases, a higher level of
capability than just the achievement of outcomes.

Claiming “full conformance to outcomes” asserts that all of the required outcomes of the declared

process are achieved. Full conformance to outcomes permits greater freedom in the implemenftation
of conforming processes and can be useful for implementing processes to be used in the context of an
innovative life cycle model. In this situation, the activities and tasks of the declared set of procesdes are
guidance rather than requirements, regardless of the verb form that is used.

Claiming “full conformance to tasks” asserts that all of the requirements of the activities and tgsks of
the declared set of processes are fulfilled. In this situation, the outcomes of the declared set of protesses
are guidance rather than requirements, regardless of the verb form that is uséd in the provision.

Irrespective of tailoring, organizations and projects are always permitted to implement process¢s that
achieve additional outcomes or implement additional activities and_tasks beyond those requirgd for
conformance to a standard.

NOTE ISO/IEC/IEEE 12207:2017, Annex A and ISO/IEC/IEEE 15288:2015, Annex A explain the tafloring
process and claiming conformance to the tailored process.
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Annex A
(informative)

Example process descriptions

A.1 [General
This annex includes three example process descriptions from existing ISO standards:

a) the institutionalize human-centred quality process from ISO 9241-220:2019, 9.2.1,,showing the
specification of an exemplar process;

b) tHe decision management process from ISO/IEC/IEEE 12207:2017, 6.3.3, showing'mandatory tasks
fdr defined activities;

c) tHe test monitoring and control process from ISO/IEC/IEEE 29119-2:2013;7.3, showing individual
mlandatory tasks.

NOTE Where an existing process example does not meet the requirements specified in the main part of this
docunient, a correction is made here in italics.

A.2 [Institutionalize human-centred quality process

Table |A.1 describes the purpose, benefits, outcomes androcess activities to be conducted within the
Instityitionalize human-centred quality process (HCR.1:2).

© ISO/IEC 2021 - All rights reserved
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Table A.1 — Purpose, benefits, outcomes and activities of HCP.1.2

Process purpose

Establish and maintain a human-centred approach as normal practice in the organiza-

tion.

Process benefits

The organization takes account of human-centred quality.

Process outcomes a) Top management promotes a human-centred approach to system design, operation
and procurement.
b) The organization has a strategic vision for the value of taking account of user
experience both for its products and systems for staff use.
c¢) The extent to which targets for human-centred quality need to be-achieved for
different products or market segments is known.
d) Human-centred design is applied in the development of interactive systems.
e) The enterprise is responsive to changes in how their interactive systems are|used.
Process activities 1) Designate a suitable member of the executive beartd to be responsible for
. championing a human-centred approach and\‘getting top managfment
(typical)
endorsement. [a]
2) Establish and communicate a policy for aehieving required levels of hfiman-
centred quality in the organization. [a]
3) Establish a continuous improvement(program for human-centred quality jn the
organization. [a]
4) Establish and maintain awareness of the importance of human-centred quaIy. [b]
5) Assess and define the importance of human-centred quality in different nparket
segments, taking accoumat of the expectations for human-centred quality pf the
products in those market segments. [c]
6) Ensure acceptanée’of human-centred activities in the organization. [d]
7) Develop the\systems strategy to take account of user, other stakeholddr and
organizational requirements. [e]
A.3 Decision management process
A.3.1 Purpose
The purpose of thesdecision management process is to provide a structured, analytical framewqrk for
objectively identifying, characterizing and evaluating a set of alternatives for a decision at any pgint in
the life cyclejand select the most beneficial course of action.
This process is used to resolve technical or project issues and respond to requests for dedisions
encountéred during the software life cycle, in order to identify the alternative(s) that providps the
preferred outcomes for the situation. The methods most frequently used for decision management
are the trade study and engineering analysis. Each of the alternatives is assessed against the d€cision
Criteria (€.g. costimpact, schedule impact, programinatic constraints, regulatory implications, technical

performance characteristics, critical quality characteristics, and risk). Results of these comparisons
are ranked, via a suitable selection model, and are then used to decide on an optimal solution. Key study
data (e.g. assumptions and decision rationale) are typically maintained to inform decision-makers and
support future decision-making.

NOTE When it is necessary to perform a detailed assessment of a parameter for one of the criteria, the
system analysis process can be employed to perform the assessment.
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A.3.2 Outcomes

As a result of the successful implementation of the decision management process:

a) Decisions requiring alternative analysis are identified.

b) Alternative courses of action are identified and evaluated.

c) A preferred course of action is selected.

ne resolution, decision rationale and assumptions are identified.

Activities and tasks

The project shall implement the following activities and tasks in accordance with”'applicable

ization policies and procedures with respect to the decision management process.

Fepare for decisions. This activity consists of the following tasks:

Define a decision management strategy.

NOTE1 A decision management strategy includes the identifications'of roles, responsibilities,
accountabilities, and authorities. The strategy considers the need for-obtaining information input and
for returning a timely decision. The strategy includes the identification of decision categories and a
prioritization scheme. Decisions often arise as a result of an effectiveness assessment, a technical trade-
off, a problem needing to be solved, an action needed as a response to risk exceeding the acceptable
threshold, or a new opportunity or approval for project{progression to the next life cycle stage.
Organization or project guidelines determine the degree ofdigor and formality to apply to the decision
analysis.

Identify the circumstances and need for a decision.

NOTE 2 Problems or opportunities and the‘alternative courses of action that will resolve their
outcome are recorded, categorized and reparted.

Involve relevant stakeholders in the“decision-making in order to draw on experience and
knowledge.

NOTE 3 Itis good practice to identify the subject matter expertise needed for the analysis and the
decision.

nalyse the decision information. This activity consists of the following tasks:

Select and declare the decision management strategy for each decision.

NOTE4  Tleydegree of rigor required to resolve these problems or opportunities is determined, as
well as thel{data and system analysis needed for evaluating the alternatives. The timeframe to reach a
decision ig'defined.

Determine desired outcomes and measurable selection criteria.

NOTE5  The desired value for quantifiable criteria and the threshold value(s) beyond which the

d) T
A.3.3
organ
a) P
1)
2]
3]
b) A
1)
2]
3)
4)
16

attribute will be unsatistactory are determined, as well as weighting factors for the criteria.

Identify the trade space and alternatives.

NOTE 6 Ifalarge number of alternatives exist, they are qualitatively screened to reduce alternatives
to a manageable number for further detailed systems analysis. This screening is often based on

qualitative assessments of such factors as risk, cost, schedule, and regulatory impacts.

Evaluate each alternative against the criteria.
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NOTE7  The system analysis process is used, as necessary, to quantify specific criteria for each trade
alternative to be evaluated. This includes new design parameters, different architecture characteristics,
and range of values for critical quality characteristics. The system analysis process assesses the range
of parameter variations in order to obtain a sensitivity analysis for each of the trade alternatives

evaluated. These results are used to establish the feasibility of the various trade alternatives.
c) Make and manage decisions. This activity consists of the following tasks:

1) Determine preferred alternative for each decision.

NOTE8  Alternatives are evaluated quantitatively, using the selection criteria. The hs¢
alternative generally provides an optimization of, or improvement in, an identified decision-

2) Record the resolution, decision rationale, and assumptions.
3) Record, track, evaluate and report decisions.

NOTE9  Thisincludes records of problems and opportunities and their disposition, as&tipulated in agred
or organizational procedures and in a manner that permits auditing and learning from/experience.

NOTE 10 This allows the organization to confirm that problems have been effectively resolved, that a
trends have been reversed, and that advantage has been taken of opportuniti€s:

A.4 Test monitoring and control process

A.4.1 Overview

The test monitoring and control process as shown iniISO/IEC/IEEE 29119-2:2013, Figure 7 scruf
whether testing progresses in accordance with the‘test plan and the organizational test specificd
such as the organizational test policy and the~g¥ganizational test practices. If there are sign

lected

ments

dverse

inizes
itions,
ficant

departures from planned progress, activities, or-other aspects of the test plan, activities will be inftiated

to correct or compensate for the resultant yariances.

This process can be applied to the management of a whole project (normally made up of a number

pf test

levels and test types) or to the manageément of the testing of a single test phase (e.g. system testing) or

test type (e.g. performance testing)! In the latter case it is applied as part of the monitoring and c

pntrol

of dynamic testing described by the dynamic test processes. When applied as part of the moniforing

and control of the testing for a‘complete project then it will interact directly with the test manag
processes being used to manage the individual test phases and test types of the project.

A.4.2 Purpose

The purpose of-the test monitoring and control process is to determine whether testing progres
accordancewith the test plan and with organizational test specifications (e.g. the organization
policy and-the organizational test practices). It also initiates control actions as necessary and ide
necessary updates to the test plan (e.g. revise completion criteria or identify new actions to comp
for déviations from the test plan).

The process is also used to determine whether testing progresses in accordance with higher lev]

ement

ses in
hl test
htifies
bnsate

el test

plans, such as the project test pian, and to manage the testing performed at Specific test pias
system testing) or for specific test types (e.g. performance testing).

A.4.3 Outcomes

As a result of the successful implementation of the test monitoring and control process:

s (e.g.

a) The means of collecting suitable measures to monitor test progress and changing risk are set up.

b) Progress against the test plan is monitored.

c¢) New and changed test-related risks are identified, analysed and necessary action(s) invoked.
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d) Necessary control actions are identified.
e) Necessary control actions are communicated to the relevant stakeholders.
f) The decision to stop testing is approved.

g) Testprogress and changes to the risks are reported to stakeholders.

A.4.4 Activities and tasks

A.4.4.1 General

The pprson(s) responsible for test monitoring and control will implement the following actiyities’and
tasks [in accordance with applicable organization policies and procedures with respect.to\the test
monitpring and control process.

A4.42 Set-up (TMC1)

This Ttivity consists of the following tasks:
a) S

itable measures for monitoring progress against the test plan should be identified if these
measures are not already defined in the test plan or the organizationaltest practices document.

b) Stuitable means of identifying new and changing risks should beddentified if these are not already

S
d¢fined in the test plan or the organizational test practices dogument.

c) Monitoring activities, such as test status reporting and test metrics collection, shall be put in place
td collect the measures identified in tasks a) and b) abovéyand in the test plan and the organizational
tgst practices document.

A.4.4.3 Monitor (TMC2)

This activity consists of the following tasks:

a) The test measures shall be collected and recorded.

b) Progress against the test plan shall’be monitored using the collected test measures.

EXAMPLE1 By examininggteststatus reports, analysing test measures and meeting with stakeholders.

c) Djvergence from planped testing activities shall be identified and any factors blocking progress
rgcorded.

e) Npw risks shalldeidentified and analysed to identify those that require mitigation by testing and
those that neédto be communicated to other stakeholders.

f) Changes to-Known risks shall be monitored to identify those that require mitigation by testing and
those that need to be communicated to other stakeholders.

EXAMPLEE?Z2  Communicate risks that require testing as mitigation to the project manager.

NOTE Tasks a) to ) above are repeated on a regular basis, until it is determined that the testing specified in
the test plan can be terminated or is complete, which would typically be done by checking whether the completion
criteria have been achieved.

A.4.4.4 Control (TMC3)
This activity consists of the following tasks:
a) Those actions necessary to implement the test plan shall be performed.

EXAMPLE1  Assigning responsibility for testing activities to testers.
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b) Those actions necessary to implement control directives received from higher level management
processes shall be performed.
EXAMPLE 2 Actions from the project test manager if a specific phase of testing is being managed.
c) Those actions necessary to manage the divergence of actual testing from planned testing shall be
identified.
NO;FcE 1 r'}"}lesekcontrol actiL‘ons can require cr}llang1es to the testing, the test plan, test data, test environment,
staffinsand/lorchangesinotherareas,suchasdevelopment
d) Means of treating newly identified and changed risks shall be identified.
NOTE 2  This can include assigning more staff to specific tasks and changing test completien criterfa.
e) Asappropriate:
1) control directives shall be issued to make changes to the way testing is\performed;
2) changes to the test plan shall be in the form of test plan updates;
3) recommended changes shall be communicated to the relevantstakeholders.
EXAMPLE 3  IT support for test environments.
f) Readiness for commencing any assigned test activity shall)be established before commencirlg that
activity, if not already done.
NOTE 3  This can typically be performed by checking against entry criteria described in the test plan.
NOTE4  Assigned testactivity can be test execution.
NOTES5 Readiness can have been established in the test design and implementation process andfor the
test environment and data management proeess.
g) Approval shall be granted at the completion of assigned test activities.
EXAMPLE4  Completion of a.lgwer level of testing.
NOTE 6  This will typically be performed by checking against exit criteria described in the test plamp.
h) When the testing has'net its completion criteria, approval for the test completion decision sIall be

A.4.4.5 Report(TMC4)

This activity censists of the following tasks:

a)

b)

obtained.

Testing progress against the test plan shall be communicated to stakeholders in a test status
forthe specified reporting period.

report

ted to

New risks and changes to existing risks shall be updated in the risk register and communicd

the Tetevantstakeholders:

A.4.5 Information items

As aresult of carrying out this process, the following information items shall be produced:

a)
b)

c)

Test status reports.

Test plan updates.

Control directives (e.g. changes to the testing, the test plan, test data, test environment and

staffing).
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d) Project and product risk information.

NOTE Risk information can be held in the project risk register or locally in the test plan.
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Annex B
(Informative)

Process description traceability between elements

B.1 Traceability between model elements

The linkages between model elements (i.e. outcomes, activities, tasks and information.itemis) sho
identified.

These linkages serve the following purposes:
a) provide a basis for demonstrating the integrity of the relationships betweéen the model elemgd

b) provide a basis for implementing tools that support model applicdtien i.e. for process asses
purposes.

B.2 Demonstration of traceability

One method of demonstrating the linkages (i.e. traceability) between model elements is sho
Table B.1. The linkages between tasks and outcomes is‘demonstrated. Table B.1 shows the relatiq
between inputs, outputs and outcomes for the example process in A.3.

uld be

nts;

sment

wn in
nship
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Table B.1 — Traceability of decision management process elements

Process ID ISO/IEC/IEEE 12207:2017, 6.3.3
Name Decision management process
Purpose The purpose of the decision management process is to provide a structured, analytical

framework for objectively identifying, characterizing and evaluating a set of alternatives
for a decision at any point in the life cycle and select the most beneficial course of action.

Outcomes As aresult of successful implementation of this process:

a) Decisions requiring alternative analysis are identified.
b) Alternative courses of action are identified and evaluated.
c) A preferred course of action is selected.

d) The resolution, decision rationale and assumptions are identified.4

Task Require- ISO/IEC/IEEE 12207:2017,6.3.3.3 a) Prepare for decisions
ment$ Traceabil-
ity to|Outcomes

1. Define a decision management strategy. [Outcome b]
2. Identify the circumstances and need for a decision.[Outcome a]

3. Involve relevant stakeholders in the decision-making in ordefto-draw on experience
and knowledge. [Outcome b]

ISO/IEC/IEEE 12207:2017, 6.3.3.3 b) Analyse the decisiominformation

1. Selectand declare the decision management strategy for each decision. [Outcome b]
2. Determine desired outcomes and measurable selection criteria. [Outcome b]

3. Identify the trade space and alternatives. [Otitcome b]

4. Evaluate each alternative against the criteria. [Outcome b]

ISO/IEC/IEEE 12207:2017,6.3.3.3 c) Make and manage decisions

1. Determine preferred alternativetfor each decision. [Outcome c]

2. Record the resolution, decisigh rationale, and assumptions. [Outcome d]

3. Record, track, evaluate ahd'report decisions. (Outcome d]
Inputs \\C\)t

Decisjon alternatives [Outcome c] [Outcome d]

The fgllowing informational inputs forthe decision management process are identified in ISO/
IEC/ IEEE 15289: Organizational procedures, contracts, problem records, analysis results, monitoring and
contr¢l results, assessment reports, review minutes.

Outputs C O ’

_\

Issue Fequiring decisiom JOutcome a]
Decisjon (Decision-analysis solution selected, Decision-analysis evaluation result) [Outcome c]

Decisjon-analysis instance evaluation criteria [Outcome b]

Decisjon-making strategy [Outcome b]

B.3 Applicableworkproducts(outputs)

Information items that are recognized as outputs of the decision management process in
ISO/IEC/IEEE 12207:2017 are identified in Table B.2.
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Table B.2 — Mapping of ISO/IEC/IEEE 12207:2017 subclauses to information items for decision

management

Typical input information items
ISO/IEC/IEEE 12207:2017

ISO/IEC/IEEE 12207:2017 refer-
ence

Output information item

Organizational procedure, contract,
problem records

6.3.3.3a) 2)

Problem report

Analysis results, monitoring and

6.3.3.32) 2), B.1

Decision request

controlresults assessmentrenort
7 y

review minutes

Organizational procedure, contract 6.3.3.3¢) Report

NOTE SeeISO/IEC/IEEE 15289:2019, Table 2.

The contents of a decision record are identified (Table B.3).

Table B.3 — Decision Record output traceable to process tasks

Record Process Reference Record contents
Decision record Decision management |ISO/IEC/IEEE 12207%:2017, | Decision, assumptipns,
6.3.3.3¢),B.1 and rationale; outstanding
actions.
NOTE See ISO/IEC/IEEE 15289:2019, Table 3.
A decision-making strategy can also be identified as an putput of decision management process|tasks.

The following is an extended description of contents of¢he’decision-making strategy.
Decision-making strategy
Related task: ISO/IEC/ IEEE 12207:2017: 6.3.3:3\a) 1), 6.3.3.3 a) 2).

A decision management strategy includes &he identification of roles, responsibilities, accountab|

ilities,

a timely decision. The degree of rigot:required to evaluate and agree to a decision is determi
well as the data and system analysisneeded for evaluating the alternatives. The strategy inclu
identification of decision categories and a prioritization scheme. Desired outcomes and meas
selection criteria are determined. The desired value for quantifiable criteria and the threshold v{

and authorities. The strategy considers-the need for obtaining information input and for retirning

ed, as

s the
irable
1 lue(s)

beyond which the attributewill be unsatisfactory are determined, as well as weighting factors for the

criteria. Organization or project guidelines determine the degree of rigor and formality to apply

to the

decision analysis. The subject matter expertise needed for the analysis and the decision are identfified.

© ISO/IEC 2021 - All rights reserved
© IEEE 2021 - All rights reserved

23


https://standardsiso.com/api/?name=eb5c3c4501167c1f565517bf5fa08cc3

ISO/IEC/IEEE 24774:2021(E)

C1

Annex C
(informative)

Example process view description

eneral

This annex provides an example of applying the process viewpoint to yield a process view for speciality
engingering, intended to illustrate how a project may assemble processes, activities and tasks to

provi
being

NOTE

group
1SO/IH

e focused attention to the achievement of product characteristics that have been"selected as
of special interest. This example is from ISO/IEC/IEEE 15288:2015, E.4.

Other examples can be found in e.g. ISO/IEC/IEEE 24748-1 which provides cominentary at the process
level, ISO/IEC/IEEE 21840 which provides guidance at the outcome level but doesn't call it a process view,
C 15026-4 which provides a table view of applicable processes, plus a mappirng at the process and task

level (3ctivity layer omitted). ISO/IEC 15026-4 also provides guidance at the process,‘activity, and task levels.

C.2

C21

[Process view for speciality engineering

General

This gxample treats the cluster of interests, generally called’speciality engineering, which includes but

is not

limited to such areas as availability, maintainability, reliability, safety, security, human factors,

and usability. Within ISO/IEC/IEEE 15288, these “ilities” requirements are referred to as “critical

qualit]

y characteristics”. These characteristics detérmine how well the product meets its specified

requirements in a specific area selected for focus:

NOTE
functi
specif
can be

C.2.2

C.2.2.
The p

This is a generalized instance of a process view that covers a broad set of functional and non-
nal characteristics related to speciality engineering. It provides a broad view across the processes. If a
c critical quality characteristic hasg@ high priority relative to other characteristics, a specific process view
created for that characteristic, including more detailed information and requirements.

Name: speciality engineering process view

I Purpose

irpose of the speciality engineering process view is to provide objective evidence that the system

achieyes satisfactorylevels of certain critical quality characteristics selected for special attention.

C.2.2.
a) P

P Outcomes

raduct critical quality characteristics are selected for special attention.

b) Requirements for the achievement of the critical quality characteristics are defined.

c) Measures for the requirements are selected and related to the desired critical quality
characteristics.

d) Approaches for achieving the desired critical quality characteristics are defined and implemented.

e) The extent of achievement of the requirements is continually monitored.

f) The extent of achievement of the critical quality characteristics are specified and developed.
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