TECHNICAL ISO/IEC
REPORT TR
24774

Second edition
2010-09-15

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

Ingénierie du logiciel et des systemes — Gestion du cycle de vie —
Lignes directrices pour la description des processus

Reference number
ISO/IEC TR 24774:2010(E)

© ISO/IEC 2010




ISO/IEC TR 24774:2010(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2010

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 ¢ CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO/IEC 2010 — All rights reserved



ISO/IEC TR 24774:2010(E)

Contents Page
o T (=312 o T (o iv
8o o 11 e 4 oY v
1 £ o - SR 1
2 =Y 0 T e o (=T 0 14 1 1
3 Characterizing the elements..........ooc i s s e s s e e e e e annnn 3
31 1o o 11 To 4o Y o 3
3.2 B 2 L3R L == 1= 0.4 = ) S 4
3.3 The purpose elemMeENt ..........cooiiiiiiiiiiiiiiiies s s srrsnsesmsesmsmsmsmsmsmsmsssmssssssssssnessssnnnnnnnnnnnnns 4
34 B I 2 L3 LT oo 3 =TT =Y =Y 4 1= 3 1 5
3.5 The actiVities @IeMENt ...........iiieeiiii i e e e a s rsas s s raaas s e aa s s sansss teannas s ranassssannnsnns 7
3.6 I 0 L= = £ Q= 1= 1 1= 1 7
3.7 The information item elemMENnt ............i i e s rasas e a e ean s rennss s rensnnssssannnsnns 8
3.8 LY=o 5 Lo ] =Y 9
4 USING PrOCESS VIBWS .....iiieeeiiieiiiiiiicmsir s s s s s ssmss e s sa s mms e e e s e e s e e e mmn e e e e e e e e e e amneee e s easasnmsne e s eeannnnnnns 9
41 1o o 11 To 4o Y o 9
4.2 The process view'concepti.. Al A L L L e e i /e e e mneemnme s e s e e s nmnr e n s e nnnnnnnnes 9
4.3 ProcCess VIEWPOINL ........ccoccoiiriiricisssrsssssssssssssssssssssssssssssssssssssssasnsasasssasasasssasasssssssssssssssssssssssnsssnsssnsnnnns 10
4.4 ProCeSS VIOW ...c.uiieeeeirreedaiiide i dian oh come 5t o m e e 45w hea o ae 6588 e e mansenmmssssemnsssssnmssssennsssssesnnsssesnnsssrennnsssrenn 10
Annex A (informative) Example process desCription.........cccccciiiccciimimiiniinscccsssees s sssssse e s s sssssssses s 1
A1 103 o T 10 Lo 410 o N 11
A.2 DiSPOSAl PrOCESS... irnedeessrinasssrnstndrsasesesandnnnsis ke ke i5ah farbags 2ok adsasunsnabs Granidihabnnnnsssssasssssnnnnesasssssannnnsssssansen 1
] B oV T 4 o T = e g e 1
N2 © 111 oY =Y. 11
N T - o (Y41 A LY=L I = T3 11
Annex B (informative) Example ProCess VIEW .........cccciiiiiriiniimmnissss s s s sssssss s ssssss s ssssnns 13
B.1 8o o 11 e 4 oY 13
B.2 Specialty eNngineering ProCeSS VIEW.........cciiiiiiiiiicisscernrsinisssssssssensssssssssssssssssssssssssssssssssssssssssssnnssssees 13
= 207 R o U Yo Y= 13
= 3072072 © 11§ oo o 1= O 13
B.2.3 Processes, activities and tasks .........cccciiiieiiiiiiiiiiiicirir e s s e e e e nnan e 14
=11 0] [Te Yo - o] 177 15

© ISO/IEC 2010 — All rights reserved iii



ISO/IEC TR 24774:2010(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 1ISO and IEC, also take part in the work. In the field of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as

an International Standard requires approval by at least 75 % of the national bodies casting a vote.

In exceptional circumstances, the joint technical committee may propose the publication of a Technical Report
of one of the following types:

— type 1, when the required support cannot be obtained for the publication of an International Standard,
despite repeated efforts;

— type 2, when the subject is still under technicall development or where for any other reason there is the
future but not immediate possibility of an agreement on an International Standard;

— type 3, when the joint technical committee has collected data of a different kind from that which is
normally published as an International Standard (“state of the art”, for example).

Technical Reports of types 1 and 2 are subject to review within three years of publication, to decide whether
they can be transformed into International Standards. Technical Reports of type 3 do not necessarily have to
be reviewed until the data they provide are considered to be no longer valid or useful.

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

ISO/IEC TR 24774, which is a Technical Report of type [1/2/3], was prepared by Joint Technical Committee
ISO/IEC JTC 1, Information technology, Subcommittee SC 7, Software and systems engineering.

This second edition cancels and replaces the first edition (ISO/IEC TR 24774:2007), which has been
technically revised.
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Introduction

For an organization to function effectively, it has to determine and manage numerous linked activities. An
activity or set of activities using resources, and managed in order to enable the transformation of inputs into
outputs, can be considered a process. Often the output from one process forms the input to the next.

A number of international, national and industry standards describe process reference models. The process
descriptions used in such models vary in format, content and level of prescription. The purpose of this
Technical Report is to encourage uniformity in the description of processes. Uniform description of processes
across process reference models allows the combination of processes from different reference models, eases
the development of new models and facilitates comparison of models.

In order for future standards and revisions of current standards to select the appropriate forms of process
description and apply them in a consistent fashion, it is desirable to develop a common characterization of all
of these forms of process description. This Technical Report presents guidelines for the description of
processes in terms of their format, content and level of prescription.

Within the International Standards arena the definition of life cycle processes for systems and software falls
within the scope of ISO/IEC JTC 1/SC 7/ WG 7. The existing International Standards in this area are
ISO/IEC 12207, Software life cycle processes, and ISO/IEC 15288, System life cycle processes. The
information items associated with these process definitions are given in ISO/IEC 15289, Content of systems
and software life cycle process,informatiomproducts(Documentation). OtheriInternational Standards, such as
ISO/IEC 15939, Measurement process, and ISO/IEC 16085, Risk management, provide further
characterization of a single life ¢ycleprocess) by elabarating) the process elements and levying specific
requirements on the execution of the process. The decompositionis described by use of the activity element.
When instantiated for an organization or project, other details are added (entrance/exit criteria, actors,
artefacts).

The assessment of process capability’ falls>-within“the ‘scope’'of’ ISO/IEC JTC 1/SC 7/WG 10. The existing
International Standard in this area is ISO/IEC 15504-2, Process assessment — Performing an assessment. It
provides requirements for assessing the capability of processes defined in external process models;
processes can be assessed providing there is a description of them in terms of Title, Purpose, and Outcomes
and the description satisfies the criteria for a “process reference model” as stated in ISO/IEC 15504-2. In
addition to the elements described in this Technical Report, ISO/IEC 15504 defines and uses the element
Assessment Indicator. An assessment indicator is a source of objective evidence used to support an
assessor's judgement in rating process elements. Examples include work products, practices and resources.

ISO/IEC JTC 1/SC 7/WG 19 covers the fields of Open Distributed Processing and Modelling Languages. The
International Standards developed in that working group provide notations that might be useful in detailed
process description for other purposes.

The guidelines in this Technical Report are those applied in ISO/IEC JTC 1/SC 7. They align with those used
in ISO/TC 176 (the committee responsible for ISO 9001). The guidelines can be applied to any process model
developed for any purpose. The guidelines have been made publicly available as a Technical Report with the
intention of establishing a uniform description of processes across all process models, from all sources, for all
purposes.

The intended audience for this Technical Report is the editors, working group members, reviewers and other
participants in the development of process standards and technical reports. It is intended that they will select
the process description elements suitable for their project from those described in this Technical Report. It is
further intended that, having selected the appropriate elements, users of this Technical Report will apply them
in a manner consistent with the guidance provided by this Technical Report.

This Technical Report is also intended for use by all parties that define process models, for example other
international standards groups, national standards, sector or special interest groups, professional standards
groups, researchers, process assessors. These process models can be for the purpose of process definition,
implementation or assessment.
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TECHNICAL REPORT ISO/IEC TR 24774:2010(E)

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

1 Scope

This Technical Report provides guidelines for the description of processes by identifying descriptive elements
and rules for their formulation. It characterizes the following elements of process description:

— Title;

— Purpose;

— Outcomes;

— Activities;

— Tasks;

— Information items.

In addition process views are described.

It does not describe how processes;are composed, or-otherwise aggregated into larger frameworks or
architectures.

2 Terms and definitions

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

21
activity
set of cohesive tasks of a process

[ISO/IEC 15288:2008]

2.2

information item

separately identifiable body of information that is produced and stored for human use during a system or
software life cycle

[ISO/IEC 15289:2006]

23

life cycle

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

[ISO/IEC 15288:2008]

© ISO/IEC 2010 — All rights reserved 1



ISO/IEC TR 24774:2010(E)

24

life cycle model

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

[ISO/IEC 15288:2008]

25
process
set of interrelated or interacting activities which transforms inputs into outputs

[ISO 9000:2005]

2.6

process purpose

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

NOTE The implementation of the process should provide tangible benefits to the stakeholders.

[ISO/IEC 12207:2008]

2.7
process outcome
observable result of the successful achievement of the process purpose

[ISO/IEC 12207:2008]

2.8
product
result of a process

[ISO 9000:2005]

29
system
combination of interacting elements organized to achieve one or more stated purposes

[ISO/IEC 15288:2008]

210

task

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

[ISO/IEC 15288:2008]

2.1
view
representation of a whole system from the perspective of a related set of concerns

[ISO/IEC 42010:2007, IEEE Std 1471-2000]

NOTE In standards being developed in ISO/IEC JTC 1/SC 7, the "system" (system of processes) referenced in the
definition is the collection of system and software life cycle processes provided by ISO/IEC 15288 and ISO/IEC 12207.
212

viewpoint

specification of the conventions for constructing and using a view

[ISO/IEC 42010:2007, IEEE Std 1471-2000]
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NOTE 1 A viewpoint is a pattern or template from which to develop individual views by establishing the purposes and
audiences for a view, and the techniques for its creation and analysis.

NOTE 2  For a detailed explanation of view and viewpoint and how they can be defined and used, see ISO/IEC 42010,

Recommended practice for architectural description of software-intensive systems.

3 Characterizing the elements

3.1 Introduction

To enable uniform description additional characterization of the elements is helpful. The remainder of this
Technical Report provides that characterization.

This Technical Report describes the following process elements:

— The title is a descriptive heading for a process;

— The purpose describes the goal of performing the process;

— The outcomes express the observable results expected from the successful performance of the process;

— The activities are a list of actions that may be used to achieve the outcomes. Each activity may be further
elaborated as a grouping of related lower level actions;

— The tasks are specific actions that may be performed to achieve an activity. Multiple related tasks are
often grouped within an activity;

— The information items are separately identifiable bodies of information produced and stored for human
use during a system or software life cycle:

To prevent confusion and to encourage consistency the use’of alternative terms for these elements is strongly
discouraged.

Figure 1 is a UML representation, adapted from Figure C.1 of ISO/IEC 15288:2008, depicting the relationships
among the elements of a process as discussed in this International Technical Report.

NOTE A process view has the same component entities.

Annex A presents an example of a process described using the guidelines in this Technical Report.

© ISO/IEC 2010 — All rights reserved 3
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Process
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Figure 1 — UML representation of the component entities of a process

Not all elements need to be treated in all standards. Some standards will treat only process Title, Purpose,
and Outcomes, for example, leaving the activities for further elaboration by other standards.

The goals and objectives of performing a process can be described by using the elements of Title, Purpose,
and Outcomes. These elements are used to describe intended results without the necessity of performing
structural decomposition of the process. Processes defined using Title, Purpose, and Outcomes provide a
common starting point for processimplementation,and,process-assessment.

NOTE The distinction between a process and _a procedure is a.simple one. A procedure is a set of steps to be
followed that, when completed, might or might not achieve'the intended ‘objective. This is similar to following a recipe when
cooking. On the other hand, a process is executed with knowledge of the intended purpose and outcomes to achieve the
desired result.

3.2 The title element

The title of a process description is a short noun phrase that presents a descriptive heading for the process.
The title identifies the principle concern of the process and distinguishes the process from other processes in
the model. Because of the latter criterion, it may sometimes be necessary to change the title of a process. For
example, one might have a "software design process" which is later renamed as a "software detailed design
process" to distinguish it from a newly-invented "software architectural design process".

NOTE 1 Process descriptions may be used both to describe generic objects of a particular type (for example "project
management process"), and to describe a particular instance of a generic type (for example "project management process
for project A"). For a process model or a standard the type description is sufficient, but in other cases (for example project
planning) generic process types are instantiated with respect to resources and time. When both generic types and
particular instances are described, in order to differentiate between the two a typographical convention may be adopted
(for example the title of the specific instance may be set in italic font).

NOTE 2  The intent is to give a title not a summary. Noun-verb or verb-noun phrases lead to an attempt to summarise
the purpose or process so that the title can stand for the purpose. This is often misleading. A descriptive noun phrase - the
name of the process - is less open to misinterpretation and the temptation to let it stand in for the purpose.

3.3 The purpose element

The purpose of the process is stated as a high level, overall goal for performing the process. In cases where
processes might be thought to overlap, the purpose should be used to characterize the scope or bounds of
the process.

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

activities or outcomes of the process in the purpose statement should be avoided. Use of the conjunction
"and" to connect multiple clauses should be avoided as it would indicate that the description is being written

4 © ISO/IEC 2010 — All rights reserved
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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.

If any further explanation of the purpose of a process is desirable, it should be placed in informative Notes.

3.4 The outcomes element

An outcome is an observable result of the successful achievement of the process purpose. Outcomes are
measurable, tangible, technical or business results that are achieved by a process, for example the results
that are used by other processes. Outcomes are observable and assessable.

Outcomes should be differentiated from 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 business
intent of executing a process. Benefits are not usually assessable, or at least not assessable using process
assessment approaches. A benefit might provide the motivation to execute a process, but it might not be the
primary reason to do so. Benefits may be described in an informative note to the purpose statement.

a) The list of outcomes associated with a process shall be prefaced by the text, "As a result of successful
implementation of this process...".

b) An outcome shall be phrased as a declarative sentence using a verb in the present tense. For example, if
the preceding sentence was phrased as an outcome, it might read, "Outcomes are phrased as
declarative sentences using verbs in the present tense." Typically, the verb is "is" or "are" although others
may be used when appropriate.

c) Outcomes should be expressed.in terms of a positive, observable objective, e.g. the production of an
artefact, the provision of a servicea'significant change'of state, the successful maintenance of a desired
state (e.g. safety), or the meeting of specified constraints (such as requirements, goals, etc).

d) Outcome statements/ should be no/longerithan twoilines oftext,abouttwenty words.

e) The number of outcomes for a process should fall within the range 3 to 7.

f)  Although an outcome should express an observable result, it is not necessary to express the outcome as
the production of a document, record of other item of information.

g) An outcome should express a single result. Hence, the use of the word "and" or "and/or" to conjoin
clauses should be avoided; such constructions are better expressed as multiple outcomes.

h) Outcomes should be written so that it should not require the implementation of a process at any capability
level higher than 1 to achieve all of the outcomes, considered as a group.

NOTE 1 Capability levels are defined in ISO/IEC 15504-2, Process assessment — Performing an assessment, as
points on the six-point ordinal scale of process capability that represents the capability of the process; each level
builds on the capability of the level below.

NOTE 2 In some cases (for example when the process goals and requirements are set by other standards, such
as ISO/IEC 20000) the process outcomes cannot cover all of the process requirements and remain at level 1. In
these cases the higher level outcomes can be indicated (for example by placement in a separate list, or in notes, or
described in an annex) such that it is possible to identify and exclude or otherwise account for these outcomes in
process assessments.

i) Outcomes should be written in a manner that is meaningful for any scope of applicability, e.g., for
organizations of any relevant domain or size.

j)  Outcomes should avoid requiring any specific method, technique or tool.

k) Outcomes should avoid requiring any specific process measures or management methods.
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