INTERNATIONAL ISO/IEC
STANDARD 25020

Second edition
2019-07

- —

Systems and software engineering —
Systems and software Quality
Requirements and Evaluation
(SQuaRE) — Quality'measurement
framework
Ingénierie des systémes.et du logiciel — Exigences de qualité du

produit logiciel et évaluation (SQuaRE) — Modéle de référence de
mesure et guide

Reference number
ISO/IEC 25020:2019(E)

© ISO/IEC 2019


https://iecnorm.com/api/?name=1a6c4215b77d03707da1b37bbd6acffc

ISO/IEC 25020:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2019

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 at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=1a6c4215b77d03707da1b37bbd6acffc

ISO/IEC 25020:2019(E)

Contents Page
FFOT@WOTM ........ooccccceeeesse e85 5588585555555 iv
IIMETOUICEIONL. ..ot 8885 v
1
2
3
4
5 COMBOTIMAIICE ...t g s 5
6 Quality MeASUIEIMIENL............cccooiiireiieeeeeeieiee e e e
6.1 Quality measurement reference model ...t e
6.2 Different QMs and their relationships.............
6.3 Selecting QS ...
6.4 Constructing QMs
6.4.1 Identify QMs needed to be constructed..
6.4.2  Description of the QM.
6.4.3  Definitions of the QMES ... Lo e
6.5 Plan and perform measurement. ... Siaser e
6.6 Application of the measurement reSUILS .............pmmurrri s
Annex A (informative) Considerations for selecting QMs:and QMES ... o 14
Anney B (informative) Assessing the reliability of measurement and the validity of QNIs............... 16
Annex C (informative) Elements for documenting QM ... s 18
Annex D (informative) Normalized measurement function for QMS...........ocfoes 21
Annex E (informative) Measurement information model in ISO/IEC/IEEE 15939 ... 24
BIDLIOBTAPRY . ....ooooe et 27
© ISO/IEC 2019 - All rights reserved iii


https://iecnorm.com/api/?name=1a6c4215b77d03707da1b37bbd6acffc

ISO/IEC 25020:2019(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. In the field of information technology, ISO and IEC have established a joint technical committee,
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Introduction

0.1 General

This document is a part of the SQuaRE series of International Standards. It provides a framework
for measuring the quality characteristics and sub-characteristics (defined in ISO/IEC 2501n). This
document serves as a guideline for developing and selecting quality measures for quality in use
(in conjunction with ISO/IEC 25022), system and software product quality (in conjunction with
ISO/IEC 25023), data quality (in conjunction with ISO/IEC 25024) and IT service quality (in conjunction
with ISO/IEC TS 25025%).

0.2
This

1o R T
Idllty IHITASUI CIITIIL UIVISIUII

consists of the following International Standards:

|

SP/IEC 25020 — Quality measurement framework: provides a framewaérk/for deve

measurement;

[

SP/IEC 25021 — Quality measure elements: provides a format for specifying QMEs (Qu

Elpments) and a few examples of QMEs that can be used to construct software quality

I

measurement functions for the quality characteristics incthe quality in use model;

I
i

nfluding associated measurement functions and QMEs for the quality characte

prioduct quality model;

I

SP/IEC 25024 — Measurementofdata quality:provides measures,includingassociated

fupctions and QMEs for the quality characteristics in the data quality model;

I

SP/IEC TS 25025 — Measurement\of IT service quality: provides measures for

cument is a part of ISO/IEC 2502n Quality Measurement Division of the SQuaRE series that

oping quality

ality Measure
f measures;

SP/IEC 25022 — Measurement of quality in use: provides measures, including associated

SP/IEC 25023 — Measurement of system and ,seftware product quality: provides measures,

ristics in the

measurement

he IT service

qyality model.
Figure 1 shows the relationship‘between this document and other standards in the I$O/IEC 2502n
divisidn.
ISO/IEC 25020:
Quality measurement framework
ISO/IEC 25020 provides framework for developing
/ j/ Quality Measures
| ISO/IEC 25022: || ISO/IEC 25023: T ISO/IEC25024: | | ISO/IEC TS 25025: !
i Measurement of i ! Measurement of system and i i Measurement of i i Measurement of i
i quality in use ii software product quality E i data quality i+ IT service quality i

N s
ISO/IEC 25021 is used for developing and
specifying QME for measurement

ISO/IEC 25021:
Quality measure
elements

Figure 1 — Structure of the Quality Measurement Division

1) To be developed.
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0.3 Outline and organization of the SQuaRE series

The SQuaRE series consists of five main divisions and one extension division. The outlines of each
division within the SQuaRE series are as follows.

Vi

ISO/IEC 2500n - Quality Management Division. The standards comprising this division

define

all common models, terms and definitions referred further by all other standards in the SQuaRE
series. The division also provides requirements and guidance for the planning and management of

a project.

ISO/IEC 2501n - Quality Model Division. The standards comprising this division present quality
models for system/software products, quality in use and data. The IT service quality model is

publishedasafechmicatSpecification:

ISO/IEC 2502n - Quality Measurement Division. The standards comprising this diviSion include

a system/software product quality measurement reference model, definitions of quality me:
and practical guidance for their application. This division presents QMs on internal and e
property jof a system and software product, QMs for quality in use, QMs for data,quality and (
IT servic¢. Quality measure elements forming the foundations of the quality‘measures are d
and pres¢nted.

ISO/IEC 2503n - Quality Requirements Division. The standards comprising this divisig

sures,
ternal
Ms for
efined

n help

specify quality requirements. These quality requirements can betused in the process of quality

bss for

nts, recommendations and guidelines for system/software product evaluation
by independent evaluators, acquirers or‘developers. The support for docum
easure as an Evaluation Module is presented as well.

ISO/IEC 504n - Quality Evaluation Division. The standards comprising this d1v151onv51rjovide
e

quality

ISO/IEC 25050-25099 - SQuaRE Extension Division. These standards are reserved for S
extensior] International Standards, which ctirrently include ISO/IEC 25051 and ISO/IEC TR
to ISO/IEL 25069.

ether
ting a

QuaRE
25060
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Systems and software engineering — Systems and software
Quality Requirements and Evaluation (SQuaRE) — Quality
measurement framework

1 Scope

This d

The contents of this document are as follows:

— qu
— Tre
— gu
— gy
— gy
— gu

It incly
assess
documn
(Anne

This dpcument can be applied for designing, identifying, evaluating and executing the

model
This r
evalu
and c

2 N

The fo
consti
undatse

1SO/IH

A | £ 1 bt | 1 - 1.
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ality measurement reference model;

ationships among different types of quality measures;
idelines for selecting quality measures;

idelines for constructing quality measures;

idelines for planning and performing measurements;

idelines for the application of measurement results.

ng the reliability of measurement and the ¥alidity of quality measures (Annex B)
enting quality measures (Annex C), northalized measurement function for qua
k D) and the measurement information model in ISO/IEC/IEEE 15939 (Annex E).

of system and software product quality, quality in use, data quality and IT se
bference model can be used by developers, acquirers, quality assurance staff ang
ors—essentially by peoplé€ responsible for specifying and evaluating the quality

munication technology (ICT) systems and services.

brmative references

l[lowing documents are referred to in the text in such a way that some or all of
utes requirements of this document. For dated references, only the edition cite
d references, the latest edition of the referenced document (including any amendmn]

CAEEE 15939, Systems and software engineering — Measurement process

ides considerations for selecting quality measures and quality measure elements (Annex A),

elements for
ity measures

measurement
rvice quality.

independent
f information

their content
d applies. For
ents) applies.

ISO/IEC 25000, Systems and software engineering — Systems and software Quality Requirements and
Evaluation (SQuaRE) — Guide to SQuaRE

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 25000 and

ISO/IE

C/IEEE 15939 and the following apply.

[SO and IEC maintain terminological databases for use in standardisation at the following addresses:

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

— IEC Electropedia: available at http://www.electropedia.org/
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3.1
attribute

inherent property or characteristic of an entity that can be distinguished quantitatively or qualitatively
by human or automated means

Note 1 to entry: ISO 9000 distinguishes two types of attributes: a permanent characteristic existing inherently in
something; and an assigned characteristic of a product, process or system (e.g. the price of a product, the owner of
a product). The assigned characteristic is not an inherent quality characteristic of that product, process or system.

[SOURCE: ISO/IEC 25000:2014, 4.1, modified — Note 1 to entry has been removed; Note 2 to entry has
become Note 1 to entry.]

3.2

base measur
measure (3.6)

Note 1 to entry

Note 2 to entry
and General Co

[SOURCE: ISO

3.3
derived mea
measure (3.6)

Note 1 to entryj
Basic and Geng

[SOURCE: ISO

34
indicator
measure (3.6)
with respect {

[SOURCE: ISO

3.5
information
insight necess

[SOURCE: ISO

3.6
measure, nou

¢
defined in terms of an attribute (3.1) and the method for quantifying it

: A base measure is functionally independent of other measures.

: Based on the definition of “base quantity” in the International Vocabulaxy_of Metrology
ncepts and Associated Terms, 2012.

IEC/IEEE 15939:2017, 3.3]

Sure
defined as a function of two or more values of basednedsures (3.2)

: Adapted from the definition of “derived quantity” in‘the International Vocabulary of Metr
ral Concepts and Associated Terms, 2012.

IEC/IEEE 15939:2017, 3.8]

that provides an estimate or evaluation of specified attributes (3.1) derived from a
o defined information needs (3.5)

IEC/IEEE 15939:2017, 3.10]
heed
ary to manage'objectives, goals, risks and problems

IEC/IEEE45939:2017, 3.12]

n

- Basic

ology -

model

variable to which’a value is assigned as the result of measurement (3.8)

Note 1 to entry: The plural form “measures” is used to refer collectively to base measures (3.2), derived measures
(3.3) and indicators (3.4).

[SOURCE: ISO/IEC/IEEE 15939:2017, 3.15]

3.7

measure, verb
make a measurement (3.8)

[SOURCE: ISO/IEC 25000:2014, 4.19]
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measurement
set of operations having the objective of determining a value of a measure (3.6)

Note 1 to entry: Measurement can include assigning a qualitative category such as the language of a source
program (ADA, C, JAVA, etc.).

[SOURCE: ISO/IEC 25000:2014, 4.20]

39

measurement function
algorithm or calculation performed to combine two or more base measures (3.2)

[SOURCE: ISO/IEC/IEEE 15939:2017, 3.20]

3.10

measyrement method
logicalsequence of operations, described generically, used in quantifying an attribute (3.1

toas

Note 1[to entry: The type of measurement method depends on the nature of the operations used
attribufe. Two types can be distinguished:

— su
— ob|

Note 2
- Basic

[SOUR

3.11

prope
propet
by am

Note 1
[SOUR]

3.12

qualit
degree
goals

Note 1

cified scale

bjective: quantification involving human judgment;
jective: quantification based on numerical rules.

fo entry: Based on the definition of “method of measufement” in the International Vocabula
and General Concepts and Associated Terms, 2012

CE: ISO/IEC/IEEE 15939:2017, 3.21]

Ity to quantify
ty of a target entity that is relatedto a quality measure element (3.14) and which can|
pasurement method (3.10)

Lo entry: A software artifactisan example of a target entity.

CE: ISO/IEC 25023:2016, 4.7]

y in use
to which. aproduct or system can be used by specific users to meet their needs to ac
vith effectiveness, efficiency, freedom from risk and satisfaction in specific context]

enviro

to,entry: Before the product is released, quality in use can be specified and measured|

with respect

to quantify an

"y of Metrology

be quantified

hieve specific
s of use

(3.7) in a test

ment designed and used exclusively by the intended users for their goals and contexts (

f use, e.g. User

Acceptance lesting environment.

[SOURCE: ISO/IEC 25000:2014, 4.24]

3.13

quality measure

QM

derived measure (3.3) that is defined as a measurement function (3.9) of two or more values of quality
measure elements (3.14)

[SOURCE: ISO/IEC 25021:2012, 4.13, modified — The abbreviated term “QM” has been added.]
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3.14

quality measure element

QME

measure (3.6) defined in terms of a property and the measurement method (3.10) for quantifying it,
including optionally the transformation by a mathematical function

Note 1 to entry: The system or software quality characteristic or subcharacteristic of the entity is derived

afterwards by
[SOURCE: ISO

3.15
quality mea

¥

calculating a software quality measure (3.13).

/1IEC 25000:2014, 4.26, modified — The abbreviated term “QME” has been added.]

i 1 e
TCUOIMCATCTIIar propcerey

QM on externpal property

measure (3.6}

of the degree to which a system or software product enables its behavior to

stated and implied needs for the system including the software to be used under specified eondif

Note 1 to entry
the system or {

EXAMPLE

property relatg
identical since
circumstances

[SOURCE: ISO
system or sof
been added a
"number of fa

3.16

r: Attributes (3.1) of the behaviour can be measured (3.7), verified and/or validated by ex
oftware product during testing and operation.

The failure density against test cases found during testing is a quality measure on e
d to the number of faults present in the computer system. The two\meéasures are not necg
festing may not find all faults, and a fault may give rise to appagently different failures in d

IEC 25000:2014, 4.11, modified — The term has beén changed from “external mea
fware quality” to "quality measure on external propéerty”; "QM on external properf

5 an alternative; in Note 1 to entry, the word ."mleasured” has been added; in EXA
flures" has been changed to "failure density.against test cases".]

quality meadure on internal property

QM on intern
measure (3.6)
and implied n

Note 1 to ent]
components, d
for users or req

Note 2 to entry

Note 3 to entr
static properti

EXAMPLE
through are ty

al property
of the degree to which a set of static attributes (3.1) of a software product satisfies
eeds for the software productite’be used under specified conditions

y: Static attributes includexthose that relate to the software architecture, structure
hta structure and its formats, structure and appearance of graphical display on screen and
ipients of service.

: Quality méasures on internal property are typically associated with quality requirem
s and attributes that can be specified in or derived from requirements.

Complexity measures and the number, severity, and failure frequency of faults found in
bical quiality measures on internal property made on the product itself.

: Static attributes-can be verified by review, inspection, simulation and/or automated toolq.

Katisfy
ions

pcuting

kternal
ssarily
fferent

sure of
y" has
MPLE,

stated

hnd its
menus

Pnts on

a walk

[SOURCE: ISO/IEC 25000:2014, 4.16, modified — The term has been changed from “internal measure of

software quality” to "quality measure on internal property

non
)’

QM on internal property" has been

added

as an alternative; in Note 1 to entry, more information on static attributes has been added; Note 3 to

entry has bee

3.17

n added.]

system and software product quality
product quality

capability of a system and/or software to satisfy stated and implied needs when used under specified
conditions

Note 1 to entry: Product quality model refers to the system and software product quality model defined in
[SO/IEC 25010.
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4 Abbreviated terms

ICT Information and Communication Technology
QM-RM Quality Measurement Reference Model
QM Quality Measure

QME Quality Measure Element

5 Conformance

Any mpasurement process for system and software product quality and quality in use; daLa quality and
IT seryice quality that conforms to this document shall fulfil the requirements of Glause §.

6 Quality measurement

6.1 Quality measurement reference model

The Qpality Measurement Reference Model (QM-RM) describes\the relationship between a quality
model|{and the construction of QMs from QMEs, as shown in“Figure 2. The relationsh|p constitutes
the reference model for the measurement of system and software product quality, qualify in use, data
quality and IT service quality. The measurement informatidn model presented in Annex E]describes the
relatignship between attributes and measurement.

© ISO/IEC 2019 - All rights reserved 5
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Product quality/Quality in use/ Data quality/
IT Service quality model

Quality
Characteristic/Sub-Characteristic

quantifies for
evaluation

Quality Measure

(Algm'ithm using one g

- et L
IS5 UCTITITIICTU IJ)’

more QMEs

_1
—

Measurement
Function

Basg‘measure or
derived measure
combining two or
more base measure

QME

is defined by

is measured by A is measured by
Targetgto be measured
| Property to quantify | | Propertyto quantify |
? has ? has
| Target entity | | Target entity |
NOTE Target entity can be a system, a software\product, data or IT service.

Figure 2 — Quality Measurement Reference Model (QM-RM)

The quality of a system, software product, data or IT service is the degree to which it satisfies the

stated

and implied peeds of various stakeholders, and thus provides value. User needs for quality include

requirementsffor system qualityin specific contexts of use. These stated and implied needs are repre
in the SQuaR[ series of standards by quality models that categorise quality into characteristics,
are further sybdivided into sub-characteristics. Quality properties are measured using a measul
method. A mepsuremént method is a logical sequence of operations used to quantify a property ag
specified scal¢. TheTesult of applying a measurement method is called a QME.

sented
which
ement
Qinst a

tion is

QMs are consfrueted by applying a measurement function to a set of QMEs. A measurement fung

an algorithm used to combine QMEs. The result of applying a measurement function is called a

QM. In

this way, QMs serve as quantifications of quality characteristics (and sub-characteristics). More than

one QM may be used for measuring a quality characteristic (and sub-characteristics).

In the special case where the QME serves as a QM as well, the measurement function applied

would

be the identity function. QMEs may either be base or derived measures. Annex B provides assessment

information for the validation and verification of the measure. QMEs are constructed based

on the

guidance provided in ISO/IEC/IEEE 15939. Refer to ISO/IEC 25030 for guidance on selecting quality
characteristics and sub-characteristics of interest in conjunction with the specification of quality
requirements and ISO/IEC 25040 for guidance on using software QMs for software product evaluation.

6 © ISO/IEC 2019 - All rights reserved
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6.2 Different QMs and their relationships

There are four quality models in the SQuaRE series:

ISO/IEC 25020:2019(E)

ir definitions.
are shown in

duct, data

IT Service
quality in use

a) the quality in use model in ISO/IEC 25010 that can be applied to software products, systems and IT
services;
b) the product quality model in ISO/IEC 25010 that can be applied to systems and software products;
c) the data quality model in ISO/IEC 25012 that can be applied to data within a computer system and
used by humans and systems;
d) th i i i i i services that
support the needs of an individual user or a business.
These models provide a set of quality characteristics and sub-characteristics, as welljas thg
The relationships among various QMs for different quality models from the SQuUARE serie
Figure 3.
L T it = ) ST
| Development and maintenance process
|
|
: P I - Proeess
| rocess quality measures > adulity
|
e e o o o oo e e e e e ar o e G G e G G D P D EE EE EE e g e e S S e e - - e )
depends on influences
I 1 A F 1
| System, software product, data and IT service ) ) Effect of system, software pr
| I I and IT service
I | QNs on Internal Property QMs on External Propetty ) |
| of system and software of system and software ) )
| product product I I
| | |
| QMs for IT Service ! ! Contexts of use
| quality | |
I | |
| |
| System and
] software profuct dep ends on ' I
] qualfty \ ! !
) | . | influences
| influences |
| N System and
| S ) IT Service | — | software product
) 4 influences quality | ¢ | quality in use
I g | | depends on
> | dependson |
: © & I I
| /\ & ! !
| Data quality : :
: | |
I | |
I | |
I | |
I | |
I | |
I | |
I | |
QMs for data quality QMs for data quality | | -
: (inherent) (system dependent) | | QMs for Quality in Use
| |
| | |
I | |
e e e e e o — — ————— ——— ! L |

Figure 3 — Relationships among different QMs
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QMs for quality in use are defined or selected to specify stakeholder requirements in a specific context
of use, when quality requirements are derived from user needs by analysing the concept of operation.
QMs for quality in use are to measure the extent to which a product meets the needs of specific
users with respect to their specific personal or business goals by means of quantifying outcomes of
interaction between a user and a system or of effects to stakeholders, including indirect users as well as
direct users. These measures can only be prepared in a realistic and operational system environment.

QMs on external and internal property of product are for the user (including executing testing
engineer) and the developer, respectively. There is no distinction between the two, even at the level of
characteristics and sub-characteristics. However, when users apply the QMs depending on the purpose
and stage of the software product life cycle, the QME and QM selected should be related and suitable

to either the

user or the developer. QMs on external property are used to measure the guality of the

system and s¢
in the testing
measure the

be used with
allows users
actions durin

ftware product based on the behaviour of the system. QMs on external propertycaie used
and operational stages of the product life cycle. QMs on internal property allow: Upers to
quality of intermediate deliverables or work products. Additionally, these mhgasur¢s may
an analysis model to predict the quality of the final system and softwate)produdt. This
o detect system and software product quality issues and take corrective’and preyentive
b the early stages of the development life cycle.

Data quality measures can be transformed from quality in use, system and/software product guality
requirementsjand measures. Then, these measures representing the targeted'data quality requir¢gments
are used to eyaluate the data quality of system and software product,to-verify, validate and improve
data and product phase-by-phase during design, implementation, testing or in use. QMs for data quality

are to measu
“System-dep

can be applie
quality in use

QMs for IT se
stated and i
provision sys
service recipi

Process quali
improvement
whether softy
development
in use. There
product qual
of improving
a software pi
System and s
System and s
can be evalua

1t” and
e QMs
nce on

e data in the system and software product from two wiewpoints, namely, “Inherey
dent”, to detect potential quality problems relatedo the data and database. The;
during the development, testing and operation&tages. Data quality has a big influg
in particular for effectiveness, usefulness and'risks management.

5fy the
Ls own
m and

vice quality quantify the degree to whiclvthe properties of an IT service can sati
lied needs of the IT service when used«wunder specified conditions. IT service has i
tem. QMs for IT service quality typically measure interactions between the systd
bNts.

'y (the quality of any life cycle process defined in ISO/IEC/IEEE 12207) contributeq to the
in system and software product quality, data quality and IT service quality. Evaluating
vare products can sati§fy*users’ quality needs is one of the processes in the software
life cycle. Software product, IT service and data in different contexts influence quality
fore, assessing andiimproving a process is a means for improving system and software
ty, and evaluating’and improving system and software product quality is one [means
quality in use. Similarly, evaluating quality in use can provide feedback for improving
oduct, and) evaluating a software product can provide feedback to improve a pfocess.
bftware(product quality can be evaluated using QMs on internal and external prperty.
bftwareproduct quality influences IT service quality and data quality. IT service quality
Led ising IT service quality measures. IT service quality depends on system and software

product quali

fyvwand data quality. In the specific context of use (when system, software productjand IT

service are in real or simulated use), IT service quality in use depends on system and software product
quality in use.

Figure 4 illustrates the quality life cycle as a set of coordinated QMs which can be used to specify
quality requirements in detail and evaluate quality by means of measuring the degree of achievement
of the required quality for verification and validation, through the life cycle, covering development,
operation and maintenance of the system and software product, data and IT service. From user and/
or stakeholder’s point of view, the quality life cycle consists of 3 layers: user layer, runtime layer and
implementation layer. Quality requirements and target entity validate and/or verify each other in
different layers. Users and/or stakeholder’s quality needs for any of various target entities including
system, software product, data and IT service can be elicited and transformed into quality in use
requirements, and then into quality requirements using external property (i.e. behaviours) and into
quality requirements using internal property (i.e. static attributes). Correspondingly, target entity can
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be implemented from the requirements. Conducting and iterating the quality life cycle leads to evolving
and improving the quality.

QMs include QMs for quality in use, QMs on external property and QMs on internal property.
Stakeholders' impact and influence in a context of use can be measured by QMs for quality in use. QMs
on external property are measures of behavioural attributes. QMs on internal property are used to
measure technical/structural attributes of software and/or system. Quality property of target entity
includes external quality property and internal quality property. Internal quality property influences
external quality property when the software and/or system are in the status of runtime, while outcome
or consequence of software and/or system in a certain context of use is influenced by external quality

property.

Ysers/Stakeholders—
Quality needs

fl\
o

Ms Quality Requirements | InUselayer |{ Quality of Target Entity
(_ S ior (context of use)
e Bern U Specifying Quality Quality in Use :
(mdasures? of ) & R . t Quality Influence
impact$ and influences Requirements based eql:lren/len . (outchme/
. : : ased on outcome/consequence . .
onstgkeholdersina | Evaluating Quality e.g. Time spent for user to Validation consequence)

confext of use) complete specific intended tasks

] T y.4
ived from X influences
Runtime Layer

Quality Requirements
using Extérnal Property,

QMs pn External] Specifying Quality
Rroperty Requirements &
(measures® of Evaluating Quality

Qualjty of
External|Property

e.g«Throughput, Validation

behavjoral attributes) response time, etc. Verification
)\ ] | = ~
. o~ derived from| Implementation TS
_ Q) Laver
QMs pn Internal Quality Requirements
Property Specifying Quali using Internal Property Qualjty of
(mpasures? of Requirement e.g. Complexity of program Internal [Property

structure, etc.

technifal /structural
atfributes)

Evaluating Quality

Implement

a  Measures aré.constructed using measurement functions applied.

Figure 4 — QMs in the quality life cycle

Quality in use requirements are based on the expected outcome/consequence of system and/or software
product (e.g. time spent for user to complete specific intended tasks), considering effectiveness,
efficiency, satisfaction, freedom from risk and context coverage. Quality requirements using external
property (e.g. throughput, response time, etc.) can be derived from quality in use requirements. Quality
requirements using external property should be stated quantitatively in the quality requirements
specification by using QMs on external property that are used when a target entity is evaluated. Quality
requirements using internal property (e.g. complexity of program structure, etc.) can be derived from
quality requirements using external property. Quality requirements using internal property reflect the
technical/structural property. They may be used to specify properties of deliverable, non-executable
software products such as documentation and manuals. They can also be used as target entity for
verification, and to define the criteria for verification at various stages of development.
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Throughout the quality life cycle, measuring the degree of achievement to the required quality for
verification and validation can be done in different layers. In use layer, the context of use plays an
important role in validation between quality in use requirements and quality influence. In runtime
layer, the quality requirements using external property are validated and verified based on quality
of external property, and vice versa. In implementation layer, the quality requirements using internal
property are verified based on quality of internal property, and vice versa.

NOTE QMs for quality in use indicate quality explained by the effect to stakeholders; QMs on external
property indicate quality explained by the behaviour of the target entity, during prototyping test, product
test, and when actually used; QMs on internal property indicate quality explained as a result of reviewing
specifications and/or source code.

6.3 Selecting QMs

QMs are spedified to satisfy the needs of developers, acquirers, managers, direct and indirect
and other st;:llkeholders for information. Candidate QMs that potentially satisfy qualityyrequirg
should be identified from standards providing specific QMs in Quality measurement division of S

users
ments
QuaRE

series, such aj
refined as ap
combinations

ISO/IEC 25022, ISO/IEC 25023 or ISO/IEC 25024. And then, candidate’QMs can be f
blicable. At a minimum, one of the criteria for selecting QMs, including their emp
of measures, shall be stated that provides the reason why the selected QMs are ¢

Many differe

t combinations of base measures and derived measures may" be selected to cor

additional QMs, that act as indicators or address specific quality requitements. The following

are to be conpidered when selecting among the alternatives: relevance to the prioritised infori
needs; feasibility of collecting data in the organizational unit; avajlability of human resources to
and manage data; and ease of data collection. When QMs are used to define quality requiremer
criticality of $uch quality requirements or risk of their insufficiency can be considered as one
criteria for sefecting QMs. When QMs are used to evaluatequality, applicable rigorousness and
can be considpred as criteria.

The measur

selected will influence human behavior. In many cases the behavior may |

dysfunctional outcomes, from individuals trying;to' “game the system”. Users should anticipat

challenges a
governance.

Criteria for se
Annex A prov

NOTE ISO
product quality

When using {
standards, sul
measure relaf

Annex C prov

d take actions to mitigate risks, including training, mentoring and additional st

lecting QMs to fulfil those.ififormation needs shall be documented.
jdes examples of criteria for selecting QMs.

IEC 25030 and ISOyIEC 25040 provide guidance on quality requirements specificatio
r evaluations, reSpectively.

modified or a new measure that is not identified in all specific quality measul
ch as ISO/IEC 25022, ISO/IEC 25023 or ISO/IEC 25024, the user shall specify h
es te-its corresponding quality model and how it is constructed from QMEs.

des’an example of how to document a QM.

urther
loying
hosen.
struct
factors
mation
collect
ts, the
of the
timing

pad to
e such
rategic

ns and

ement
w the

NOTE

6.4 Constructing QMs

6.4.1

Identify QMs needed to be constructed

ISO/IEC 25010 provides guidance on defining and using a system and software product quality model.

The quality of a system is the degree to which the system satisfies the stated and implied needs of
its various stakeholders and thus provides value. These stated and implied needs are represented
in the SQuaRE series of International Standards by quality models that categorize quality into
characteristics, which, in a few cases, are further subdivided into sub-characteristics. The full set of
quality characteristics across these models will not be relevant to every stakeholder. Nonetheless, each
category of stakeholder shall be represented in reviewing and considering the relevance of the quality
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characteristics in each model before finalising the set of quality characteristics that will be used, for
example, to establish software product and system performance requirements or evaluation criteria.

Applicable QMs are not limited to those listed in ISO/IEC 25022, ISO/IEC 25023 and ISO/IEC 25024. If
needed, a new QM may be constructed and included in the QM set of a specific characteristic or sub-
characteristic to satisfy a user’s additional quality requirements. The new QM should be described
according to 6.4.2, and appropriate QMEs should be selected and combined using the measurement
function (See Annex D).

Definitions of any new QMs, including QMs in ISO/IEC 2502n that are modified, shall be documented.

The definition of the QM should contain information included in the example format provided in
Annexrt:

NOTE1 A suggested set of quality in use measures along with their definitions is given in 1SO/1EC 25022.

NOTEZ  Asuggested set of system and software product quality measures along withtheir defipitions is given
in ISO/JEC 25023.

NOTE3  Asuggested set of data quality measures along with their definitions isigiven in ISO/IHC 25024.

6.4.2 | Description of the QM

the mdasurement of system, software product, data and IT serwice. The user should documfent additional
detailgd information, when describing the QM for more epérational. Such more detailed information of
the QM is provided in Annex C.

The following information is important to document the definitien of each QM, when th?"Eser performs

a) IDf Identification code of the QM. Each ID consisbs of the following three parts:

—| abbreviated alphabetic representing.quality characteristics and possibly sub-characteristics.
(for example, “PTb” denotes “Timewbehaviour” which measures for “Performange efficiency”,
“Acc” denotes measures for accuraey);

— serial number of sequential ‘erder within the quality sub-characteristic.
—| usage tag:
— G: generally applicable, could be used in a wide range of situations;
— S: specialised for specific needs.

NQTE TheIb.can include additional parts (e.g. PTb-1-G-IT-1 identifies a modification of §Tb-1-G).
b) Name: Name of the QM.

c) Dgseription: The information including the information needed (purpose of the fneasure) and
qu :ﬂify r‘hnrnr‘fm‘icfir,/cllh-r‘hnrqr‘fpricfir prnvidpd hy the QM and (\AIhPY\ ncpfnl) the 1 urpose of the

measure.

d) Measurement function: Formula showing how the QMEs are combined to produce the QM.

e) Measurement method: The type of method that can be used to obtain the measure.

6.4.3 Definitions of the QMEs

QME:s are used throughout the ICT system life cycle to construct QMs of system and software product
quality, quality in use, data quality and IT service quality by applying measurement methods to specified
attributes and, when necessary, the measures combining QMEs via a measurement function shall be
documented. The QMEs are used to measure the attributes of the system and software product itself,
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effects of using the system and software product in a specific context and the resources consumed or
activities performed during system and software product development, testing and maintenance.

NOTE1 The

NOTE 2

ICT system is a system that uses information and communication technologies.

A suggested set of QMEs along with their definitions is given in ISO/IEC 25021.

6.5 Plan and perform measurement

The user of the ISO/IEC 2502n division of standards shall plan and perform measurement to determine
the values of QMEs and QMs following the reference model in Figure 2.

The quality nieasurement shatl be scheduled consu‘iermg TESOUTCES such as personnel, measul

automation, s
tasks to take

NOTE1  Sonj
trends or impr

The criteria f
risk of errors

pr selecting QMs and QMEs should be considered in the measureniént plan to decre

bftware and hardware environments. The measurement plan should contain no dup
he same measures to address different information needs.

e of QMEs and QMs are often planned to be taken repeatedly, iteratively or periodically to 1
bvements of quality, during specific stage or along with the product life cycle.

and reduce the planned effort, considering at least the following?

a) measure
b) the prio
c) schedule
d) applicatic
e) therelev:
NOTE2  The

an organizatio
measurement g

The main activities associated with perfer;ming measurement are as follows:

r,[y and strictness of QMs and QMEs that reflect critical@uality requirements;

ent budget;

hnd resources involved;
n of measurement result;
ince and importance of QMs based on the-guality requirements and context of use.

nal measurement strategy providing.trainings, tools, environments, personnel and so
nd analysis.

istics of systems or.Seftware product, IT service, data or quality in use;

hndidate and select QMs with QMEs to construct these QMs, for the identified quality

Fant stakeholders to capture QMs and QMEs;

the values of QMEs by using the measurement method;

ement
icated

honitor

hse the

above concerns in an individual project'are often resolved by coordinating and sharing with

on for

he quality model according to the different information needs relating to quality

model;

cate measdrer or data provider to take adequately QMs and QMEs, plan and collaporate

a) identify
character
b) identifyc
) communi
with reley
d) generate
e) calculate
f)
NOTE 3
range and
g)
h)

during th

ne value ol YMS Dy using the measurement runction;

verify and store the values of QMs and their QMEs with context information of measurement;

Verification of the values of QMs and QMEs can be done using various techniques, for example,

type of values, singular values, classification errors, or large fluctuation.

measure quality characteristics and/or sub-characteristics by using QMs;

e project or operation.

record results and inform the users who need information relating to quality for decision makings

Users of the ISO/IEC 2502n division of standards for quality measurement are encouraged to comply
with the quality evaluation procedures contained in the ISO/IEC 2504n division of standards and the
quality requirements definition contained in the ISO/IEC 2503n division of standards.

12
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6.6 Application of the measurement results

The measurement results can be interpreted according to quality requirements, which include system
and software product quality requirement, quality in use requirement, data quality requirement and
IT service quality requirement. Quality requirements are defined by using quality models and quality
measures. Detailed information about the relationships among quality models, and among quality
requirements, is provided in ISO/IEC 25030 respectively.

The measurement results provide information for quality evaluation. Rigorous measurements are
required to make reliable comparisons between systems, software products, data and IT service
respectively. Moreover, it is also required to compare the measurement results with criterion values.
The measurement procedure should measure the quality characteristics (or sub-characteristics) they
claim fo be measuring with sufficient accuracy. Quality evaluation requirements should,je allocated to
suitable components to which they are related in such a way that it is possible to define'eagh appropriate
quality measure used to evaluate quality. Decision criteria should be defined for the selecfed individual

measufres. The selected quality measures should be applied to the object of evaluation according to

the evaluation plan, resulting in values on the measurement scales. General'requirements for the

specification and evaluation of software quality are provided in ISO/IEC 25040.

A few [QMs can be difficult to interpret in isolation. The following aré‘the ways in which QMs can be

appliedl so that they are easier to understand and interpret:

a) Cdnformance: comparing the measurement result with a spécific business or usage r¢quirement
EXAMPLE1 The maximum acceptable response time, is” 10 min in a specific busipess or usage
refluirement.

b) Bgnchmarks: comparing the measurement result with a benchmark for the samg or a similar
prioduct or system used for the same purpose
EXAMPLE 2 It is possible to complete tasks.with the new system in no more time than if took with the
oldl system.

c¢) Time series: comparing the measurement result over time and analysing trends
EXAMPLE 3  The reduced number of errors made by users with each new prototype versidn of a system.

d) Proficiency: comparing the measurement result with the values obtained when usedl by a trained
orfexpert user
EXAMPLE4  How much longer does it take a new user compared with an experienced useif?

e) Pdpulation normis for satisfaction: when there is a database of previous values, the [neasurement
repult can belexpressed as the percentage of users who have previous given a rating pf at least this
value. Thisis more suitable for the interpretation of measures of quality in use.

NOTE Measurement 1nterpreter(s) draw some 1n1t1al conclusmns based on the results. Howgver, if they are

not diree : diewed by other

stakeholders who are. All 1nterpreters are encouraged to con51der the context of the measures. For example,
the interpreter(s) can be analyst(s), measurer(s), user(s) of a system, project manager(s), quality engineer(s),
developer(s) and tester(s). When these interpreters belong to an acquiring or an evaluating organization that
is independent from the development or maintenance, it is very important to consider the context during
interpretation and to review the initial conclusion from the interpretation.
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Annex A
(informative)

Considerations for selecting QMs and QMEs

A.1 Criteria for selecting QMs and QMEs

Many differe
specified to a
Standards fon
for considerat

— relevancd
— ability to

— repeatabi

— validity off the QM;

— feasibility
— availabili
— ease of dd

— availabili

— privacy p[otection;

— easeofin

— applicabi
organizat

The costs of d
include the fo

— Measureq
the calcu
results, a

it combinations of quality measure elements and software quality measuresHi
Idress a specific information need by a user of the ISO/IEC 2502n division of Intern
system and software product quality measurement. The following criteria are’sug
ion:

to prioritized quality requirements;
address all relevant quality characteristics and sub-characteristies;

lity and reproducibility of the measurement;

7 of collecting data in the organizational unit;
[y of human resources to collect, analyse and mahage data;
ta collection;

L'y of appropriate tools;

erpretation by the user of the measurement result;

ity to the context of use‘and/or life cycle stage evidence (internal or external
ional unit) of the measure’s fitness for purpose;

ollecting, managing, and analysing the data at all levels should also be considered
lowing:

utilizatienicosts: associated with each measure are the costs of collecting data, auto
ation of.the measure values (when possible), analysing the data, interpreting the a
hd communicating the information products;

hay be
htional
oested

to the

Costs

nating
halysis

hawngn coc e tha cat of vonaciirnc ooy sy o chanagn 1 tha doagalanaannt e o

— Process change—eosts—theset-ofmeasuresmayimply-a—chanseinthe-develepmentpreeess, for

example,

through the need for new data acquisition;

— Special equipment: system, hardware, or software tools may have to be located, evaluated,
purchased,

— Training: the quality management/control organization or the entire development team may need
adapted or developed to implement the measures; and training in the use of the measures and
data collection procedures. If the implementation of measures causes changes in the development

process, t

he changes need to be communicated to the staff.

NOTE Some of the criteria are selected from the ISO/IEC/IEEE 15939 of which some are modified.
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A.2 Issues affecting the reliability of measurement and the validity of QMs

A.2.1 Issues affecting the reliability of measurement
The following issues may affect the measurement reliability when applying QMEs:

a) Procedures and instruments used for collecting data

— automatically with tools or facilities/manually collection/questionnaires or interviews.

b) Quality of data

data (o0 o laxnarg!

AR firs £ orbioc 10 1 1L 1f oot rawianzarae! o o
pPerSptetrve O OT DTa STttt Gata (G5 GC v CIOp e S— St T CpoOT S, TCVICW CTS—TCpPOT

reports);

— skills and abilities of those performing data collection (e.g. proper.‘'sampl
relevant data).

A.2.2| Issues affecting the validity of QMs

's, evaluators'

ng, selecting

QME:s and the associated measurement function used to produce QMsunay affect the validlity of QMs:

— measurement reliability of the QMEs used to construct the QM;

— QMEs sharing strong correlations with measures of otherquality characteristics may
inferpretation of the concerned/desired QM.

confound the
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Annex B
(informative)

Assessing the reliability of measurement and the validity of QMs

B.1 Assessing the validity of QMs

B.1.1 Genejral

Methods for dlemonstrating the validity of measures typically involve both a logical argiument
statistical evidence. Face validity is one type of validity. Face validity is based on a logical argument or
assertion thaf a measure is valid. The number of failures per unit time to represent software reli
has face validjty because it is logically related to the purported underlying concept,-In many ins
simply docunmpenting the rationale for the validity of a measure may be sufficient to ensure that the

measure will

yield meaningful results.

Statistical evidences of validity can take several forms. However, theyCall tend to share the idg

there is syst¢
hypothesized

Face validity
be exercised v

NOTE Valj

B.1.2 Conts

Content valid
quality meast

B.1.3 Cons

Construct val
elements can

B.1.4 Corré¢

bmatic variation of the measure with a known standard, be it another measurn
reference set of values. A few examples of systematic variation are described beloy

s mentioned for didactic purposes. Owing to itslimited technical soundness, care
vhen it is used in real professional scenarios.

dity is the degree to which an indicator measures what it is intended to measure.
ent validity

ty describes the extent to which.the QMEs included in a measurement function to c
re cover the domain of contentreferenced in the definition of the QM.

[ruct validity

dity describes the‘extent to which the measurement function and its associated m
be demonstrated\te measure the concept described in the definition of the QM.

tlation

The square

f
quality chara¢teristics (the results of principal measures in operational use) explained by vari
the values of

the «correlation coefficient indicates the percentage of variation in the values

and a

ability
ances,

pa that
e or a
V.

should

feate a

asure

of the

glidlity measure.

arion in

NOTE

correlated measures.

B.1.5 Order preserving relationship over time

A measurement user can predict quality characteristics without measuring them directly by using

If a measure M is directly related to a quality characteristic value Q (the results of principal measures
in operational use) for a given product, a change from value Q(T1) to Q(T2) would be accompanied by
a change in measure value from M(T1) to M(T2) in the same direction (for instance, if Q increases, M
increases).

NOTE A measurement user can detect the movement of quality characteristics along a period without
measuring directly by using those measures that have tracking ability.
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B.1.6 Order preserving relationship across products

If quality characteristics values (the results of principal measures in operational use) Q1, Q2,..., Qn,
corresponding to products 1, 2,..., n, have the relationship Q1 > Q2 > ...> Qn, the corresponding measure
values would have the relationship M1 > M2 > ...> Mn. This is an important form of the statistical

evidence of reliability.

NOTE A measurement user can notice exceptional and error-prone components of software by using those
measures that are capable of being consistent.
B.1.7 Predictive validity

If a mfasure 1s used at time T1 to predict a quality characteristic value Q (the resulf

meas
actual

NOTE
measul

B.1.8

A mea

es in operational use) at time T2, the prediction error, which is {[predit
Q(T2)] / actual Q(T2)}, would be within the allowed prediction error range.

A measurement user can predict the movement of quality characteristics_in|the future
es that are within the allowed prediction error range.

Discrimination

sure should be able to discriminate between high and low(quality for software c

and sulp-characteristics.

NOTE
using t

B.2

The m
establ
same (
includ
or hun
SQuaR
the QM

4

A measurement user can categorize software components and rate quality charactel
hose measures that can be used to discriminate betweenhigh and low quality.

Assessing the reliability of measuréenient

pasurement reliability is most important with respect to collecting base measure;
shing the reliability of a measure typically involve taking repeated measureme
r similar conditions and assessing'the variation in those measurements. The relev
b the instrumentation to collect the measure such as automation, survey, hu
han judgement, as well as the“conditions within which the instrumentation is

E series, the measuremengt.reliability is primarily a concern for the selection and
[Es defined in ISO/IEC 25021. As noted in ISO/IEC/IEEE 15939:2017, Annex D, the

measurement method should be approached from two perspectives:

Re
ur

pe
Re
un
pe

peatability: the-degree to which repeated use of the base measure in the same d
it following the-same measurement method under the same conditions (e.g. too
rforming the:measurement) produces results that can be accepted as being identic

producibility: the degree to which repeated use of the measure in the same d
it following the same measurement method under different conditions (e.g. too
rforming the measurement) produces results that can be accepted as being identic

s of principal
ted Q(T2) -

by using those

haracteristics

istic values by

. Methods for
nts under the
int conditions
an counting
plied. In the
| collection of
Feliability of a

rganizational
s, individuals
1.

rganizational
s, individuals
1.

Repeatability characterizes the extent of variation inherent in a single measurement method.
Reproducibility characterizes the amount of variation in the measures due to other sources such as
choice of tools, extent of training and personal differences. Various statistics have been developed
to characterize the measurement reliability. For measures using an ordinal or nominal scale, the
Kappa statistic can be used. For measures using an interval or absolute scale, Cohen’s alpha or other
correlation-based measures can be used. More information about the measurement reliability can be
found within the field of measurement system evaluation.

NOTE Reliability is the degree to which a measure repeatedly and consistently produces the same result.
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Annex C
(informative)

Elements for documenting QMs

Table C.1 provides elements for documenting the QMs. The ITEM column indicates the recommended
content for a system and software product quality measure definition. The CONTENT column describes

what should be-included in this field as well as suggestions about where to find content within the

SQuaRE serig
optional.

Table C.1 — Elements for documenting QMs

s of standards. The MANDATORY column shows whether the item is mandatpry or

ITEM

CONTENT

MANDATORY ([/N)

Identification code of the QM. Each ID consists of the followjng
three parts:

— abbreviated alphabetic representing quality
characteristics and possibly sub-characteristies. (for
example, “PTb” denotes “Time behaviour” and“measures
for “Performance efficiency”, “Acc” denoteS measures for
accuracy);

— serial number of sequential order within the quality sub-
characteristic.

— usage tag:

— G: generally applicablé; could be used in a wide range
of situations;

— S:specialisedfor specific needs.

NOTE The ID can‘include additional parts (e.g. PTb-1-G-IT-1
identifies a modifieation of PTb-1-G).

Y

System and sd
quality measut

ftware
e name

Assigned namie of the QM. This is taken from ISO/IEC 25022
through ISO/IEC 25024 or is provided by the user.

EXAMRLE Estimated latent fault density.

Y

System and s
product qualit
acteristic

ftware
y char-

Quatity characteristic from the quality model used. This is taken
from ISO/IEC 25022 through ISO/IEC 25024 or is provided by the
User based on the quality model being used.

EXAMPLE System and software product quality-reliability.

Y

Sub-character

stic

Quality sub-characteristic, if applicable. This is taken from ISO/
IEC 25022 through ISO/IEC 25024 or is provided by the user based
on the quality model being used.

EXAMPLE System and software product quality-maturity.

Y

Measurement focus

Applicable portion of product quality life cycle; QM on internal
property, QM on external property, or quality in use. These
correspond to product quality life cycle phases, as described in
ISO/IEC 25010. If a user is using a different system and software
product quality model, the user should provide this information
as applicable.

EXAMPLE System and software products quality (testing phase).

Y
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Table C.1 (continued)

ITEM

CONTENT

MANDATORY (Y/N)

need)

Description of system
and software quality
measure (information

Should be a declarative statement. Often the purpose of the QM
will be for evaluation against criteria established as part of the
definition of a quality requirement. A specific question that the
quality measure answers may also be included as part of the
purpose.

The following may be used as a template for this statement:

<Verb> the <object of interest> to <statement of why make the
measurement>.

EXAMPLE Evaluate code quality by monitoring the test process
and the resulting fault density to determine the probability of
satisfying the reliability requirements. Question: How many
future faults might we find?

Decisi

bn criteria

Decision criteria are numerical thresholds or targets usedcto
determine the need for action or further investigation, or tode-
scribe the level of confidence in a given result. These are often
set with respect to quality requirements and the corresponding
evaluation criteria. Moreover, users may use benchmdrks, sta-
tistical control limits, historical data, customer{requirements
or other techniques to set decision criteria. If thisinformation is
documented elsewhere, a reference to that location is adequate.

EXAMPLE If the estimated defect denSity exceeds the accept-
able threshold, perform additional defect detection and removal
activities.

Measu

Fement function

Equations showing how qualitymeasure elements are combined
to produce a quality measure

EXAMPLE Estimated latentdefect density = (C1-C2)/S.

Qualit
ments

y measure ele-
used

Name and definition ofthe quality measure element used. If the
quality measure elément is defined elsewhere, a reference to
that location is adequate. Add as many rows as are needed. See
Annex A for criteria to specify QMEs.

EXAMPLE

C1: Total number of predicted latent faults in a system and soft-
wareproduct.

€2 Cumulative number of unique faults detected.

S: Product size.

Measujrement method

Describe the measurement method for the QMEs. If these are
described elsewhere such as in ISO/IEC 25021, areference to that
description can be provided instead of a full description.

N AMDPLIL

C1: Predicted number of faults using historical defect density.
C2: Count of defects reported in defect tracking system.

S: Count of non-comment lines of code.

Datas

ource(s)

Describe the data source(s) of the QMEs. If these are described
elsewhere, such as in ISO/IEC 25021, a reference to that descrip-
tion can be provided instead of a full description.

EXAMPLE
C1: Organization historical database.
C2: Defect tracking system.

S: Software source code file in configuration management system.

© ISO/IEC 2019 - All rights reserved

19


https://iecnorm.com/api/?name=1a6c4215b77d03707da1b37bbd6acffc

ISO/IEC 25020:2019(E)

Table C.1 (continued)

ITEM CONTENT MANDATORY (Y/N)
Evidence of validity of | A statement about the extent to which the QM meets this selection | N
measures criterion and a description of the method and evidence used to

make the determination. An ordinal scale of high, medium or
low with respect to the relationship between the measure and
the purpose may be used. See Annex B for information regarding
the measurement validity.

The following template can be used: “The validity of <measure>
is <rating> dependent on <evidence of validity> ....”

LVAMPLLD Tl Ldit £ = | £ sk ao baohl Jd | i
LZSTIIT Do T e varmarty O COUTTITatuT Iy 15 gty GCPTITaCITCOTT

the logical association between the fault density and the code
maturity: the lower the fault density, the higher the assumed
maturity of the code and the more reliable the code maturity.

Reliability evidence of| A statement about the extent to which the QM satisfies this se-|N
measurement lection criterion and a description of the method and evidence
used to make the determination. An ordinal scale of high, medium
or low based on the measurement method and the underlying
assumptions may be employed. Moreover, there are statistical
methods for assessing the measurement reliability, See Anmex B
for additional information on methods for establishingthe’reli-
ability of a measure.

The following template can be used: “The reliability of <measure>
is <rating> dependent on <evidence of reliability> ....”

EXAMPLE The reliability of defects per function point is highly
dependent on counting of number of defects and functional size,
furthermore, adherence to testing methods and functional size
measurement standards. See ISO/IEEC14143-6, ISO/IEC 20926,
ISO/IEC 19761, ISO/IEC 29881, ISO/IEC 20968, ISO/IEC 24570
for different functional size methods.

Cost of measurement | A statement about the extentto which the QM satisfies this selec-|N
tion criterion and a description of the method and evidence used
to make the determination. An ordinal scale of high, medium or
low based on an analysis of the costs associated with collecting
the QMEs may be ‘'used. Examples of cost considerations include
whether the data are already being collected, whether the col-
lection willrequire new tools or be performed manually and the
volume ¢of data to be collected.

EXAMPLE Low. Such tools or environments are usually available
tolealculate the prediction model and size measurement. (Some
additional cost may be incurred if a new prediction model will
be developed.)

Usage scenario$ bydele | A description of how the QM would be used to fulfil the measurement| N
lJLll pUDC. Tllib ahuuld illL‘luL‘lC VV}IU VVil‘l usc LIIC IIICASUIc, VVIICII Llu:_y
would use it and who would be affected by the various types of
decisions that might be made based on the measurementresults.

EXAMPLES Software Quality Assurance personnel can use this
QM to evaluate the estimated fault density during qualification
testing. Trends in this measure can be used to evaluate the status
of defect removal activities and improvement in the reliability of
the software as a part the of quality assurance process.

Developers or testers can use this QM to evaluate the estimated
fault density during software integration testing. Trends in this
measure can be used to evaluate the status of defect removal
activities and improve the reliability of the software as a part
of the decision to release the code for the next phase of testing.
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Annex D
(informative)

Normalized measurement function for QMs

The range of QM values and the trends of changes in them possibly vary too widely to be displayed
concisely. Such a problem can be resolved by employing examples of the measurement function shown

here. 3 to 1 by using

measurement functlons to acquire quantltatlve and comparable values for evaluatlng characteristics

and sup-characteristics.

The formulas of the measurement function are expressed below:

a) THhe user provides the maximum requirement, the real result is always a subset| of the user’s
reguirement. For example, the Fault Correction measure in Maturity is used to| describe the
proportion of detected reliability-related faults that have been corfected. In this case, [Formula (D.1)
is[suitable for describing the measurement function. x is the-gqumber of reliability{related faults
cofrected in the design/coding/testing phase and R is thesnumber of reliability-related faults
ddtected in the design/coding/testing phase. The reliability-related faults corrected |n the design/
coding/testing phase always belong to the reliability-related faults detected. In this| case, R is the
maximum requirement. The value of x never exceeds-the value of R. The following megsure function
wlll be used for the measurement in this scenario:

b'¢
ME f(x)== (D.1)
R

where

M| is the value of the QM;
x | isthe result value of the:QME;
R | isthe expected value-of the QME.

b) THhe user provides;the upper bound of requirement but no lower bound of reqyiirement. For
example, the Mean Throughput Measure of Time behaviour stands for the mean niimber of jobs
completed pérnit time. The popular expression of this requirement is similar to “the throughput
siﬁﬂd be imore than 100 transactions per second”. The higher the throughput, the befter the result
calculated*by the measure function. Formula (D.2) is suitable for describing the megdsure function
in[this'scenario. Figure D.1 shows the measure function curve when R equals 100.

x%(o <x<R)
M=f(x)= r (D.2)
1-(1-E)x—(x>R)
X
where
M is the value of the QM;
x  isthe result value of the QME;
R isthe expected value of the QME;
E isthe value of the measure index corresponding to R, decided by the user (e.g. E = 0,6).
© ISO/IEC 2019 - All rights reserved 21
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