TECHNICAL ISO/IEC
REPORT TR
9126-4

First edition
2004-04-01

Software engineering — Product
quality —

Part 4:
Quality in use metrics

Génie du logiciel — Qualité des produits —

Partie 4: Qualité en métrologie d'usage

Reference number
ISO/IEC TR 9126-4:2004(E)

L . © ISO/IEC 2004




ISO/IEC TR 9126-4:2004(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.

© ISO/IEC 2004

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

i © ISO/IEC 2004 — All rights reserved



ISO/IEC TR 9126-4:2004(E)

Contents

1 85 oo o - PSSR 1
2 L0 oY 01 4 4 0 =T 2
3 NOrmMativeREFEIENCES ... e s e mmmn e e e e e e s n e e e e s e e e mmnnns 2
4 Terms a T T o 3 = 2
41 Contexto B ettt eeteteeeeteeeeeeteeeeeaaseeeeeaattteeeaaatteeeaanteeeeaaneeeeeaanneeeeaannteeeeanteeeeanteeeeateeeeaanteeeeaanraeeeeanres 2
42 Goal...... ) et 2
43 TasK..ooooeouunnn, O; ................................................................................................................................... 3
5 Symbols and abl@viated EOIMS o ——————————— 3
6 Use of software q 3 07 €T 3
7 How to read and us Metrics tables ... ———— 4
8 o o= I T o] L= . <0 2 4
8.1  Effectiveness metrics........@ .................................................................................................................. 6
8.2  Productivity metrics............. )2)(‘ ........................................................................................................... 7
8.3 Safetymetrics.......cccccevveuennn.e. {9 .......................................................................................................... 9
8.4 SaliSTACHION MEITICS ..eeiiiiiiiii e e oo ree e e e ettt e e e st e e e s te e e e e sateeeeeantaeeeesnteeeeeantaeeeeanbaeeeeanbeeeeanseeeeeasaneanns 11
Annex A (Informative) Considerations @en USING MELrICS ..o 12
A.1 Interpretation of measures................ < (O 12
A.2  Validation of metrics.........ccccceevvereennnen. /é .......................................................................................... 13
A.3  Use of metrics for estimation (judgement) a sediction (forecast).......cccoooeiiiiiiii 15
A.4  Detecting deviations and anomalies in quali%blem prone Components..........cccceeeeeieeeeeei e, 16
A.5 Displaying measurement reSUIS.........oovvvvviveeee e ettt a e e e e e e e 16
Annex B (Informative) Use of Quality in Use, External ternal Metrics (Framework Example)........... 17
B.1  INtroduction ..o @ ........................................................................ 17
B.2 Overview of development and quality process............. O .................................................................... 17
(S JRC I O TUE=1T1 VAN o o foT=Tod o IS (= o LS00 4. NSRS 18
Annex C (Informative) Detailed explanation of metric scale ty@and measurement types...........cceeun. 23
C.1  Metric SCale tYPeS .....ccuvvieeiieeeeeeeee e

C.2  Measurement TYPES ....c.ueeiiiiiiiieiiiie ettt Y

Annex D (Informative) Term(s) .....cccecrrirvimrrisiisensinsssnsinsssssssssnsssssssse s Pennes

D By O I 7= 1 01 1o 1= SRR 6

Annex E (Informative) Quality in use evaluation process..........cccccveeeen 57,

E.1 Establish evaluation requirements...........ccccciiiiiiiiiciii e NS

E.2 Specify the evaluation............ccocoviiiiiiiiiiie e B2

E.3 Design the evaluation (p

E.4  EXECULE the @VAlUGLION.....cooi e e e e e e e e e e e e e e e e e e e nnnreeeeaeeaeanns
Annex F (Informative) Common Industry Format for Quality in Use Test Reports ........cccccvvviinriiiieennnn. 37
F.1  PUrPOSE @nd ODJECHIVES ... ettt e e e e e e e e e e e e e e seaabaaeeeaeeesebsreeeaaeeeeaaans 37
F.2  Report FOrmat DESCIIPHON. ... ..o e e e e e e e e e e e e s et e e e e e e e esrneeeeeaeeeeanns 38
R T = 1= =Y Tt USRS 46
Annex G (Informative) Common Industry Format Usability Test Example ..........cccoccmiiiiicininccicnninciennn, 47
L 7 N 1o Yo 11 o3 1T o S 48
L |V =Y { oo o [PPSR 49
L€ R B o == PRSP RR 52
G.4 Appendix A — Participant INSrUCHIONS ..........cc.uiiiiiiie e e 58

© ISO/IEC 2004 — All rights reserved iii



ISO/IEC TR 9126-4:2004(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 respégtive organization to deal with particular fields of technical activity. ISO and IEC
technical committees orate in fields of mutual interest. Other international organizations, governmental
and non-governmental, ipison with ISO and IEC, also take part in the work. In the field of information
technology, ISO and IEC r@

established a joint technical committee, ISO/IEC JTC 1.

International Standards are dr% in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint tech committee is to prepare International Standards. Draft International
Standards adopted by the joint tecHi E:I committee are circulated to national bodies for voting. Publication as

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

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

— type 1, when the required support cannom obtained for the publication of an International Standard,
despite repeated efforts; Q

— type 2, when the subject is still under technica@gelopment or where for any other reason there is the
future but not immediate possibility of an agreeme t@ an International Standard;

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

they can be transformed into International Standards. Technica rts of type 3 do not necessarily have to

Technical Reports of types 1 and 2 are subject to review withinkt%years of publication, to decide whether
be reviewed until the data they provide are considered to be no lon éalid or useful.

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

ISO/IEC TR 9126-4 which is a Technical Report of type 2, was prepare Joint Technical Committee
ISO/IEC JTC 1, Information technology, Subcommittee SC 7, Software and sy engineering.

ISO/IEC TR 9126 consists of the following parts, under the general title Soft Z engineering — Product
quality: &

— Part 2: External metrics (p

— Part 1: Quality model

— Part 3: Internal metrics

— Part 4: Quality in use metrics

iv © ISO/IEC 2004 — All rights reserved
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Introduction

This Technical Report provides quality in use metrics for measuring attributes of quality in use defined in
ISO/IEC 9126-1. The metrics listed in this Technical Report are not intended to be an exhaustive set.
Developers, evaluators, quality managers and acquirers may select metrics from this Technical Report for
defining requirements, evaluating software products, measuring quality aspects and other purposes. They
may also modiféAe metrics or use metrics that are not included here. This report is applicable to any kind of
software produ€t,_atthough each of the metrics is not always applicable to every kind of software product.
ISO/IEC 9126-1 d/| s terms for the software quality characteristics and how these characteristics are
decomposed into su racteristics. ISO/IEC 9126-1, however, does not describe how any of these
subcharacteristics co e measured. ISO/IEC 9126-2 defines external metrics, ISO/IEC 9126-3 defines
internal metrics and IS 9126-4 defines quality in use metrics, for measurement of the characteristics or
subcharacteristics. Interna trics measure the software itself, external metrics measure the behaviour of the
computer-based system tha des the software, and quality in use metrics measure the effects of using the
software in a specific context e.

This Technical Report is intend% e used together with ISO/IEC 9126-1. It is strongly recommended to
read ISO/IEC 14598-1 and ISO/IE 26-1, prior to using this Technical Report, particularly if the reader is
not familiar with the use of software md&ss for product specification and evaluation.

© ISO/IEC 2004 — All rights reserved Vv
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Software engineering — Product quality —

Part 4:
Quality in use metrics

A

*

1 Scope {p

This Technical Report“gfines quality in use metrics for the characteristics defined in ISO/IEC 9126-1, and is
intended to be used tog with ISO/IEC 9126-1.

This Technical Report contaiSs

e an explanation of how to app@oftware quality metrics;

e abasic set of metrics for each%r(/acteristic;

e an example of how to apply metrics™uring the software product life cycle.

It includes as informative annexes a qualityi@e evaluation process and a reporting format.

This Technical Report does not assign rangeg \df values of these metrics to rated levels or to grades of
compliance, because these values are defined fmﬁach software product or a part of the software product, by
its nature, depending on such factors as categor@e software, integrity level and users' needs. Some

attributes may have a desirable range of values, wh oes not depend on specific user needs but depends
on generic factors, i.e. human cognitive factors.

This Technical Report can be applied to any kind of
Report can select or modify and apply metrics and mea
application-specific metrics for their individual application do For example, the specific measurement of
quality characteristics such as safety or security may be found i rnational Standards or Technical Reports
provided by IEC 65 and ISO/IEC JTC1/SC 27. @/

e for any application. Users of this Technical
from this Technical Report or may define

Intended users of this Technical Report include: %
e Acquirer (an individual or organization that acquires or procures a sém, software product or software

service from a supplier);

testing laboratory, the quality department of a software development ization, a government

e Evaluator (an individual or organization that performs an evaluation. An e or may, for example, be a
organization or user);

e Developer (an individual or organization that performs development activities, including requirements
analysis, design and testing through acceptance during the software life cycle process);

e Maintainer (an individual or organization that performs maintenance activities);
e Supplier (an individual or organization that enters into a contract with the acquirer for the supply of a
system, software product or software service under the terms of the contract) when validating software

quality at qualification test;

e User (an individual or organization that uses the software product to perform a specific function) when
evaluating quality of software product at acceptance test;

© ISO/IEC 2004 — All rights reserved 1
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e Quality manager (an individual or organization that performs a systematic examination of the software
product or software services) when evaluating software quality as part of quality assurance and quality
control.

2 Conformance

There are no conformance requirements in this Technical Report.

NOTE General conformance requirements for metrics are in ISO/IEC 9126-1.

3 Normative Refez\ ces

*

7
ISO 8402, Quality managerﬁg‘:t and quality assurance — Vocabulary

ISO/IEC 9126, Software engin%g — Product quality

ISO/IEC 9126-1, Software engineQ@,— Product quality — Part 1: Quality model

ISO/IEC TR 9126-2, Software engineefipg — Product quality — Part 2: External metrics [Technical Report]
ISO/IEC TR 9126-3, Software engineeringé(@roduct quality — Part 3: Internal metrics [Technical Report]

ISO 9241-11:1998, Ergonomic requirements f@pfﬁce work with visual display terminals (VDTs) — Part 11:
Guidance on usability

ISO/IEC 14598-1, Information technology — Softwa,r@roduct evaluation — Part 1: General overview
ISO/IEC 14598-3, Software engineering — Product eva £n — Part 3: Process for developers

ISO/IEC 14598-5:1998, Information technology — Softv@ product evaluation — Part 5: Process for

evaluators é

ISO/IEC 12207:1995, Information technology — Software life cyc\l@rocesses

ISO/IEC 14143-1, Information technology — Software measuren%— Functional size measurement —
Part 1: Definition of concepts @
Ve

4 Terms and definitions Q/(

For the purposes of this Technical Report, the definitions contained in ISO/I%QS-L ISO/IEC 9126-1 and
the following apply. Some of the definitions from ISO/IEC 14598-1 and 1SO/ C6126-1 are reproduced in

Annex D. :
4.1 context of use

the users, tasks, equipment (hardware, software and materials), and the physical and séa# environments in
which a product is used

[1SO 9241-11]

4.2 goal
an intended outcome

[1SO 9241-11]
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