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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,

ISO/IECJTC 1

International Standards are drafted in accordance with the rules given in the ISO/TEC Directives,

The main tasH of the joint technical committee is to prepare International Standards. Draft latern
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Introduction

Computers are being used in an increasingly wide variety of application areas, and their intended and
correct operation is often critical for business success and/or human safety. Developing or selecting
high quality systems and products is therefore of prime importance. Comprehensive specification and
evaluation of systems and software product quality is a key factor in ensuring adequate quality. This can
be achieved by defining appropriate quality characteristics, while taking account of the intended use
of the systems and software product. It is important that every relevant system and software product
quality characteristic is specified and evaluated, whenever possible using validated or widely accepted
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|lity characteristics and assoclated measures can be useful not only for evaluat

C 9126:1991 has been replaced by two related multipart International Standards:
are product quality) and ISO/IEC 14598 (Software product evaluation).~The fol
d from practical use of both series gave the logical impulse for creatingthe new SQ
ptional Standards:

th ISO/IEC 9126 and ISO/IEC 14598 have common normative, referential and funct
D/IEC 9126 and ISO/IEC 14598 form a complementary set of standards.

neral goal of creating the SQuaRE set of International Standards was to move
zed, enriched and unified series covering two<dmain processes: software quality
cation and systems and software quality ewaluation, supported by a systems

pftware product but also for defining quality requirements, the predecessor

e independent life cycles of both series have created inéonsistencies between then.

ng a systems
of SQuaRE,
ISO/IEC 9126
owing points
1aRE series of

ional roots.

to a logically
requirements
and software

' measurement process. The purpose of thé;SQuaRE set of International Standar
leveloping and acquiring systems and seftware products with the specification a

g customer definitions of quality\with attributes of the development process. I
provides recommended measurés of systems and software product quality attribu
y developers, acquirers, and\evaluators.

to be stressed that the.SQuaRE series of International Standards is dedicated tq
re product quality«only. SQuaRE ISO/IEC 2500n — Quality Management Divis

systenps and software product quality requirements specification, measurement and ey

is sepd
family

The m
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rate and distinCt from the “Quality Management” of processes, which is defined in
of standards!

hjor bengfits of the SQuaRE series over its predecessor standards include:

e coordination of guidance on systems and software product quality measurement a

s is to assist
d evaluation

ity requirements. It establishes criteria‘for the specification of systems and softfware product
' requirements, their measurement;“and evaluation. It includes a two-part quality model for

addition, the
es that can be

systems and
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raluation, and
the ISO 9000

hd evaluation,
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— harmonization with ISO/IEC 15939 in the form of Software product Quality Measurement Reference
Model presented in ISO/IEC 25020, Software engineering — Software product Quality Requirements
and Evaluation (SQuaRE) — Measurement reference model and guide.

The major differences between ISO/IEC 9126, ISO/IEC 14598 and SQuaRE series of International
Standards are:

the introduction of the new general reference model,
the introduction of dedicated, detailed guides for each division,
the introduction of systems product quality,

the introduction of a data quality model,

© ISO/IEC 2014 - All rights reserved
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— the introduction of Quality Measure Elements within Quality Measurement Division,
— the introduction of the Quality Requirements Division,

— incorporation and revision of the evaluation processes,

— the introduction of guidance of practical use in form of examples,

— coordination and harmonization of the content with ISO/IEC 15939.

SQuaRE consists of the following five divisions:

— ISO/IEC 2500n - Quality Management Division,

— ISO/IEC 2501n - Quality Model Division,

— ISO/IEC 2502n - Quality Measurement Division,

— ISO/IEC 2503n - Quality Requirements Division,

— ISO/IEC 2504n - Quality Evaluation Division, and

— ISO/IEC 25050 to ISO/IEC 25099 - Extension division
SQuaRE provides:

— Terms anf definitions,

— Referenc¢ models,

— General guide,

— Individudl division guides, and

— Internatipnal Standards for requirements spécification, planning and management, measufement
and evalyation purposes.

SQuaRE inclydes International Standards-on quality model and measures, as well as on quality
requirements|and evaluation.

SQuaRE replaces the ISO/IEC 9126.series and the ISO/IEC 14598 series.

This part of fQuaRE series(of-standards is an International Standard with the goal of providing a
common set of reference madels, terminology, definitions and guidance for practical use of the assqciated
standards andl technical reports.

vi © ISO/IEC 2014 - All rights reserved
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INTERNATIONAL STANDARD ISO/IEC 25000:2014(E)

Systems and software engineering — Systems and software
Quality Requirements and Evaluation (SQuaRE) — Guide to
SQuaRE

1 Scope

This Ir
named
Guide

as wel
those

an exp|
SQuaR

The S(
and in

termatiomat-Standard-provides suidauu-: for-theuseof themrew-seriesof-internatio
Systems and software Quality Requirements and Evaluation (SQuaRE). The pt
s to provide a general overview of SQuaRE contents, common reference models af
as the relationship among the documents, allowing users of the Guide a good und
beries of standards, according to their purpose of use. This International Standard
lanation of the transition process between the old ISO/IEC 9126 and theJSO/IEC 14}
E.

DuaRE series of International Standards is intended for, but notdimited to, develop
dependent evaluators of systems and software products] particularly those rg

defining systems and software quality requirements and for systéms and software prody

Itisre
also us

rommended that users of SQuaRE as well as ISO/IEC 14598 and ISO/IEC 9126 serie
e this International Standard as a guide to execute their tasks.

2 Conformance

There
series

3 N

is no particular conformance clause for this document. Users, for their intended y
pf Standards should follow individual conformance clauses stated in each documen

brmative references

This Inpternational Standard does(hot require any normative references. All informative i

preser]

ted in the Bibliography!

4 Té¢rms and defihitions

For thq
NOTE

4.1

e purposes,ofithis document, the following definitions apply.

The.definitions are common to all parts of SQuaRE series of International Standards.

1al Standards
rpose of this
1d definitions,
erstanding of
also contains
b98 series and

ers, acquirers
sponsible for
ct evaluation.
b of standards

se of SQuaRE

I of the series.

eferences are

attrib

fe

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

Note 1 to entry: Based on ISO/IEC 15939:2007.

Note 2 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.

© ISO/IEC 2014 - All rights reserved
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4.2

context of use
users, tasks, equipment (hardware, software and materials), and the physical and social environments
in which a product is used

[SOURCE: ISO
4.3

9241-11:1998]

custom software
software product developed for a specific application from a user requirements specification

4.4

data
reinterpreta

1

e representation of information in a formalized manner suitable for communi

interpretation or processing

[SOURCE: ISO

4.5
data quality

IEC 25012:2008]

degree to which the characteristics of data satisfy stated and implied needswhen used under sp

conditions

4.6
developer
individual or
design, testin

[SOURCE: ISO

4.7
end user
individual pet

Note 1 to entry
as a member of

4.8

evaluation mnj
procedure def
measurement

49

evaluation nj
package of ¢
subcharacter

organisation that performs development activiti€s (including requirements ar
b through acceptance) during the system or software life cycle process

IEC 12207:2008, modified]

son who ultimately benefits from tlié outcomes of the system or software

: The end user may be a regular 6perator of the system or software product or a casual us
the public.

ethod
cribing actions tg'be performed by the evaluator in order to obtain results for the sp
applied to the specified product components or on the product as a whole

odule
valuation technology for measuring systems and software quality characte
stics-or attributes

cation,

beified

alysis,

er such

beified

ristics,

Note 1 to entry: The package includes evaluation methods and techniques, inputs to be evaluated, data to be
measured and collected and supporting procedures and tools.

410
evaluator

individual or organisation that performs an evaluation

4.11

external measure of system or software quality
measure of the degree to which a system or software product enables its behaviour to satisfy stated and
implied needs for the system including the software to be used under specified conditions

Note 1 to entry: Attributes of the behaviour can be verified and/or validated by executing the system or software
product during testing and operation.

© ISO/IEC 2014 - All rights reserved
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EXAMPLE The number of failures found during testing is an external measure of software quality related to
the number of faults present in the computer system. The two measures are not necessarily identical since testing
may not find all faults, and a fault may give rise to apparently different failures in different circumstances.

412
implied needs
needs that may not have been stated but are actual needs

Note 1 to entry: Some implied needs only become evident when the system or software product is used in
particular conditions.

EXAMPLE Implied needs include: needs not stated but implied by other stated needs and needs not stated
because they are considered to be evident or obvious.

4.13

indicj:or
measufre that provides an estimate or evaluation of specified attributes derived:from |a model with
respedt to defined information needs

[SOURCE: ISO/IEC 15939:2007]

Note 1 fo entry: In ISO/IEC 14598 this definition was: “a measure that can be‘usSed to estimate or predict another

”

measure .

4.14
information need
insight necessary to manage objectives, goals, risks, and/preblems

[SOURLE: ISO/IEC 15939:2007]

4.15
intermediate system or software product
produ¢t of the system or software development process that is used as input to anothgr stage of its
development process

EXAMRBLE Intermediate software products can include static and dynamic models, other documents and
source|code.

4.16
internal measure of software quality
measure of the degree(to*which a set of static attributes of a software product satisfies stated and
implied needs for thelsoftware product to be used under specified conditions

Note 1| to entry:<Static attributes include those that relate to the software architecture, structure and its
compohents.

Note 2 fo entry: Static attributes can be verified by review, inspection, simulation and/or automated tools.

EXAMPEE Comptexity reasures amd the umber; severity, amd fatture frequency of fauttsfound in a walk
through are internal software quality measures made on the product itself.

4.17
maintainer
individual or organisation that performs maintenance activities

Note 1 to entry: Based on the definition in ISO/IEC 12207:2008.

4.18
measure (noun)
variable to which a value is assigned as the result of measurement

Note 1 to entry: The term “measures” is used to refer collectively to base measures, derived measures, and
indicators.

© ISO/IEC 2014 - All rights reserved 3
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[SOURCE: ISO/IEC 15939:2007]

4.19

measure (verb)
make a measurement

[SOURCE: ISO/IEC 14598-1:1999]

4.20

measurement
set of operations having the object of determining a value of a measure

[SOURCE: ISO

Note 1 to entr
program (ADA

4.21

measuremel
process for e
within an ove

[SOURCE: ISO

4.22
process
system of acti

[SOURCE: ISO

4.23
product
artifact that i

[SOURCE: Gui

Note 1 to entryj
part); softwar
Hardware and
intangible. Mo

product is then called hardware{ processed material, software, or service depends on the dominant e

Results could
could in some (

4.24
quality in us
degree to whi

C15029.-20071
/1EC15939:2007]

y: Measurement can include assigning a qualitative category such as the language.of a
C, Java, etc.).

t process
stablishing, planning, performing and evaluating systems and software measu
rall project or organisational measurement structure

IEC 15939:2007]

vities, which use resources to transform inputs irfto outputs

9000:2005]

b produced, is quantifiable, and can be‘either an end item in itself or a component it
e to the Project Management Body of Knowledge (PMBOK) Fourth Edition: 2008]

1 1SO 9000:2005 defines four agreed generic product categories: hardware (e.g. engine mec
b (e.g. computer programi);,services (e.g. transport); and processed materials (e.g. lub
processed materials are generally tangible products, while software or services are g¢
bt products comprise ¢lements belonging to different generic product categories. Whet

be components, systems, software, services, rules, documents, or many other items. Thg
ases be many related individual results.

h
-

chiaproduct or system can be used by specific users to meet their needs to achieve s

source

ement

hanical
Ficant).
nerally
her the
ement.

result

pecific

goals with eff]

pctiveness, efficiency, freedom from risk and satisfaction in specific contexts of usd

Note 1 to entry: Before the productis released, quality in use can be specified and measured in a test environment
designed and used exclusively by the intended users for their goals and contexts of use, e.g. User Acceptance
Testing Environment.

4.25

quality in use measure
measure of the degree to which a product or system can be used by specific users to meet their needs
to achieve specific goals with effectiveness, efficiency, freedom from risk, satisfaction and context
coverage in specific contexts of use

© ISO/IEC 2014 - All rights reserved
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4.26

quality measure element

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

[SOURCE: ISO/IEC 25021:2012]

Note 1 to entry: The system or software quality characteristic or subcharacteristic of the entity is derived
afterwards by calculating a software quality measure.

4.27
quality model
defineg—set-ofcharactet tsties; atrd-of 1C}at;uuoh;yo betweett thc1u, whieh Pt ovides—a—framework for

specifying quality requirements and evaluating quality

4.28

rating
actionfof mapping the measured value to the appropriate rating level. Used te'determine the rating level
associpted with the system or software product for a specific quality charagteristic

4.29
rating level
scale goint on an ordinal scale, which is used to categorise a medsurement scale

Note 1 [to entry: The rating level enables software product to be classified (rated) in accordance ith the stated
or impllied needs.

Note 2[to entry: Appropriate rating levels may be associated with the different views of qudlity i.e. Users’,
Managers’ or Developers’.

4.30
scale
orderdd set of values, continuous or discrete, or a set of categories to which the attribute {s mapped

[SOURLCE: ISO/IEC 15939:2007]

EXAMRLE Types of scales are: anominal scale which corresponds to a set of categories; ap ordinal scale
which forresponds to an ordered set of scale points; an interval scale which corresponds to an ordered scale
with equidistant scale points; and a ratio scale which not only has equidistant scale point but alJo possesses an
absolufe zero. Measures using'nominal or ordinal scales produce qualitative data, and measureq using interval
and ratfio scales produce.quantitative data.

4.31
software product
set of gomputerprograms, procedures, and possibly associated documentation and data

[SOURCEASO/IEC 12207:2008]

Note 1 to entry: Products include intermediate products, and products intended for users such as developers and
maintainers.

Note 2 to entry: In SQuaRE standards software quality has the same meaning as software product quality.

4.32

software product evaluation

technical operation that consists of producing an assessment of one or more characteristics of a software
product according to a specified procedure

© ISO/IEC 2014 - All rights reserved 5
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4.33
software quality
capability of software product to satisfy stated and implied needs when used under specified conditions

Note 1 to entry: This definition differs from the ISO 9000:2005 quality definition mainly because the software
quality definition refers to the satisfaction of stated and implied needs, while the ISO 9000 quality definition

refers to the satisfaction of requirements.

4.34

software quality characteristic
category of software quality attributes that bears on software quality

Note 1 to entry

Softwuiara auality chavactarictice sy ha woafinad 1ota ouleinla lovale of cobocharactaeict
SH-e—-geatty ay—-Be-—fFerieathtodrtprereverS—er-SHpenaracte sy

<
>

ics and

finally into sof

4.35

software qua
systematic ex
implied need§

4.36

stakeholder
individual or
characteristid

[SOURCE: ISO

Note 1 to entn
developers, pr

4.37
supplier
individual or

DOTtYY oy oot terTocres Tty

ware quality attributes.

lity evaluation
amination of the extent to which a software product is capable of satisfying stat

organisation having a right, share, claim or interest in a_system or in its posses
s that meet their needs and expectations

IEC 15288:2008]

y: Stakeholders include, but are not limited to, endlusers, end user organisations, supy
ducers, trainers, maintainers, disposers, acquigers;supplier organisations and regulatory

organisation that enters into a contract with the acquirer for the supply of a s

software prodluct or software service under theterms of the contract

[SOURCE: ISO

4.38
system

IEC 12207:2008]

combination ¢f interacting elements organised to achieve one or more stated purposes

[SOURCE: ISO
Note 1 to entry

Note 2 to entry
noun, e.g. airc

[EC 15288:2008]
: A systemmay be considered as a product or as the services it provides.

: In practice, the interpretation of its meaning is frequently clarified by the use of an assd
Faft/system. Alternatively the word system may be substituted simply by a context dey

synonym, e.g. d

bd and

ion of

orters,
bodies.

ystem,

ciative
endent

ireraft though this may then ohscure a system principles perspective

4.39

target of process
system, software product or task executed by system or software product to which measurement or
evaluation process is applied

4.40
user

individual or organisation that uses the system or software to perform a specific function

[SOURCE: ISO/IEC 15939:2007]

Note 1 to entry: Users may include operators, recipients of the results of operating the system or software, or
developers or maintainers of system or software.

© ISO/IEC 2014 - All rights reserved
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validation
confirmation, through the provision of objective evidence, that the requirements for a specific intended

use or

application have been fulfilled

[SOURCE: ISO 9000:2005]

Note 1 to entry: Validation in a life cycle context is the set of activities ensuring and gaining confidence that a

system

4.42
value

is able to accomplish its intended use, goals and objectives. [[SO/IEC 12207:2008]

numb

4.43

verific
confir
fulfillg

[SOUR]
Note 1

against
design

5 S(
ries d

4 3 4 fdaaaloo ot £ fataz 1o 1z 4
I Ul LClLCSUl _y aaalsucu LU dirditlipuice vl dil CllLlLy I.Jy lllal\llls d 1ITICTAOSUTI CITITIIU

ation
mation, through the provision of objective evidence, that specified requiremen
d

CE: IS0 9000:2005]
to entry: Verification in a life cycle context is a set of activities that\compares a product

therequired characteristics for that product. This may include, butisnotlimited to, specified
description and the system itself. [ISO/IEC 12207:2008]

DuaRE: Systems and software Quality Requirements and Evaluatio}

f standards on product quality requiréments and evaluation

ts have been

bf the life cycle
requirements,

1 - the se-

fandards. The
b the efficient

5.1 OQrganisation of SQuaRE series of standards
This clause presents an overview of the structure and the contents of SQuaRE series of s
objectjve is to give the users of this series of standards necessary information allowin
choice|of applicable documents.
AN
Quality Model
Division
2501n
O Quality Quality Management Quality
3 - S
Requirements Division Evaluation
Division 2500n i
Z503n e
Quality Measurement
Division
2502n

Extension Division 25050 - 25099

Figure 1 — Organisation of SQuaRE series of standards
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Figure 1 illustrates the organisation of the SQuaRE series representing families of standards, further
called Divisions.

The Divisions within SQuaRE model are:

— ISO/IEC 2500n - Quality Management Division. The International Standards that form this
division define all common models, terms and definitions referred to by all other standards from
the SQuaRE series. Referring paths (guidance through SQuaRE documents) and high level practical
suggestions in applying proper standards to specific application cases offer help to all types of
users. The division also provides requirements and guidance for a supporting function, which is
responsible for the management of product requirements specification and evaluation.

— ISO/IEC . jvision
present detailed quality models for systems and software product, quality in use and data. Prpctical
guidance(on the use of the quality model is also provided.

— ISO/IEC 2502n - Quality Measurement Division. The International Standards that form this
divisionipclude a system and software product quality measurement reference model, matherpatical
definitior}s of quality measures, and practical guidance for their application. This division presents
internal measures of software quality, external measures of system or software product quality
and quality in use measures. Quality measure elements forming foundations for the latter mepsures
are defing¢d and presented.

— ISO/IEC 2503n - Quality Requirements Division. The International Standard that forms this
division helps specifying quality requirements. These quality requirements can be ufed in
the procdgss of quality requirements elicitation for a proddctto be developed or as inputs|for an
evaluatioh process. The requirements definition process‘is mapped to technical processes defined
in ISO/IEC 15288:2008.

— ISO/IEC 2504n - Quality Evaluation Division. The'dnternational Standards that form this djvision
provide requirements, recommendations and guidelines for product evaluation, whether performed
by indepgndent evaluators, acquirers or developers. The support for documenting a measurg as an
Evaluation Module is also presented.

— ISO/IEC 25050-25099-Extension Division. SQuaRE extension (ISO/IEC 25050 to ISO/IEC 25D99) is
designatdd to contain system or software product quality International Standards and/or Te¢hnical
Reports that address specific application domains or that can be used to complement one of more
SQuaRE Ipternational Standaxds:

5.2 SQuaRE: overview of documents within series

The SQuaRE [series of stahdards consists of 14 documents grouped in 5 Divisions within SQuaRE
model. This clause présents a short overview of all documents with their classification to Divisions. The
documents inforporate provisions from documents mentioned in brackets.

5.2.1 1IS0O/I famagement Division

— 25000-GuidetoSQuaRE:ProvidestheSQuaREarchitecturemodel,terminology,documentsoverview,
intended users and associated parts of the series as well as reference models (ISO/IEC 9126-1 and
ISO/IEC 14598-1).

— 25001 - Planning and management: Provides requirements and guidance for a supporting function,
which is responsible for the management of system or software product requirements specification
and evaluation. (ISO/IEC 14598-2).

5.2.2 ISO/IEC 2501n - Quality Model Division

— 25010 - Quality model: describes the model for system and software product quality and quality
in use. The document presents characteristics and subcharacteristics for product quality and for
quality in use (ISO/IEC 9126-1 and ISO/IEC 14598-1).
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25012- Data quality model: defines a general data quality model for data retained in a structured
format within a computer system. The data quality model defined in this International Standard can
be used to establish data quality requirements, define data quality measures, or plan and perform
data quality evaluations.

5.2.3 ISO/IEC 2502n - Quality Measurement Division

5.2.4 | ISO/IEC 2503n - Quality Requirements Division

5.2.5 | ISO/IEC 2504n,-Quality Evaluation Division

25020 - Measurement reference model and guide: presents introductory explanation and a
reference model that is common to quality measure elements, measures of internal software
quality, external system and software quality and quality in use. Also provides guidance to users for
selectmg or developmg, and applylng measures from the Internatlonal Standards (ISO/IEC 9126-1,

R 2 a-the date of its
stems as well.

ecommended
n or software
s an input for
are quality in

guality in use
intended to be
and software

measures for
Cteristics and
subcharacteristics defined in ISO/IEC 25010, and’is intended to be used together with ISO/IEC 25010
(I$O/IEC TR 9126-2, -3).

25024 - Measurement of data quality: defines quality measures for quantitatively measuring data
qyality in terms of characteristics defiried in ISO/IEC 25012.

25030 - Quality requirements: provides requirements and guidance for the process used to specify
qyality requirements, as well as requirements and recommendations for quality.

25040 - Evaluation process: contains requirements and recommendations for the evaluation
of[system(or software product quality and clarifies the general concepts. It provifles a process
dgscription for evaluating system or software product quality and states the requirgments for the
aﬂplication of this process (ISO/IEC 14598-1),

25041 - Evaluation guide for loper irers and in nden 1 rs: contains specific
requirements and recommendations for developers, acquirers and evaluators (ISO/IEC 14598-3, -4,
-5),

25045 - Evaluation modules for recoverability: provides the specification to evaluate the
subcharacteristic of recoverability defined under the characteristic of reliability of the quality model.
[t determines the external measures of systems and software quality of resiliency and autonomic
recovery index when the information system composed of one or more software products’ execution
transactions is subjected to a series of disturbances.

5.2.6 ISO/IEC 25050 to 25099 -SQuaRE extension

25051 - Requirements for quality of Ready to Use Software Product (RUSP) and instructions for

testing: establishes quality requirements for RUSP; requirements for test documentation for the
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5.3 SQuaRE common models

5.3.1 General

testing of RUSP, including test plan, test description, and test results; and instruction for conformity
evaluation of RUSP (ISO/IEC 12119).

25060 - Common In ry Form IF) for ility: General framework for ility-rel
information: describes a potential family of standards, named the Common Industry Formats (CIF),
that document the specification and evaluation of the usability of interactive systems. Provides
a general overview of the CIF Framework and contents, definitions, and the relationship of the
framework elements.

25062 - Common Industry Format (CIF) for usability test reports: intended to be used to report the

measures obtained from a test of usability as defined in ISO 9241-11: effectiveness, efficiency and
satisfaction in a specified context of use.

25063 - Common Industry Format (CIF) for usability: Context of use description: specifijes the

contents of both high-level and detailed descriptions of context of use for an existing) intended,
designed for implemented system

25064 - Common Industry Format (CIF) for usability: User needs report: describes the Cdmmon

Industry [Format (CIF) for reporting user needs. This document provides ‘spécifications for the
contents aind sample format of user needs reports, including the content elements to be provjided.

25065 - Jommon Industry Format (CIF) for usability: User Requirements Specification: degcribes

the Cominon Industry Format (CIF) for User Requirements Spécifications. This international
standard|provides specification of the format and contents of user.requirements specifications, and
the relatipnship of elements

25066 - Common Industry Format (CIF) for usability: Usability Evaluation Report: describes the

Common [[ndustry Format (CIF) for Evaluation Reports:The purpose of this standard is to grovide
specificafions for the contents of evaluation reports;iincluding definitions and the relationfhip of
elements

The following subclauses present allcommon models used within the SQuaRE series of standards. As
these models|form a basis for practical navigation through the series they are further referred by all

dedicated and/or detailed standard documents. The following models are presented:

10

SQuaRE general referencé model - navigation guide through SQuaRE series of standards as a
function ¢f user’s task(s),

System ahd software quality life cycle model - the views of internal quality, external quality and
quality inf use/during the system or software life cycle,

Quality hodel structure — categorisation of systems and software qn:\]i’rv into charactelistics,
subcharacteristics and quality attributes.
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Business system

Information system

Target of Process Software product

Internal software quality

External software quality.

Process Requirements Evaluation
Specification

25030 25022 25041
25023 25042
25024 25045

Execution
25021
Partjcular Guidance 25001 25020 25040 25001

A

25010, 25012

General Guidance

25000

Figure 2 — SQuaRE general reference model

5.3.2 [ SQuaRE general reference model

SQuaRE general reference model (Figure 2) was created to help the users navigate through SQuaRE
series of standards.

The choice of the appropriate standards and documents from the SQuaRE series depends upon the
user’s role and information needs. It is recommended that all users initially consult the general guidance
(ISO/IEC 25000) in addition to the parts that are relevant to their specific information need and role.

NOTE the requirements specification and evaluation processes are not yet addressing data quality evaluation
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5.3.3 System and software product quality life cycle model

The system and software product quality life cycle model (Figure 3) addresses system and software
product quality in three principal phases of its life cycle: product under development, product in
operation and product in use.

— The phase of a product under development is the subject of internal measures of software quality.

— The phase of a product in operation is the subject of external measures of system and software
quality, and

— The phase of a product in use is the subject of software measures of quality in use.

Quality In Use
Needs
Requirements ,/ !
e
Systgm System
E tem
Qual Quality In Use s
In Ude Is used for R ot Vali O@ahty In Use
Modp! S
— —
_____» e p(l;terl i};stem 1 Computer System
uali N\ .
(s?t m || Is used for Requirements KO s\\‘ Quality
n h
Software) Q.(\(o =
Prodyct \\A L
Qual
Model SO h\'e Product Software Product
Is used for uality Quality
N equnrements rificaion
O

- Implementahon

Figure3— Systems and software product quality life cycle model

The systems hnd 'software product quality life cycle model also indicates that the implementation of
systems and Joftware quality requires a process similar to the system or software development process
for each type of quality: requirements, implementation and validation of the results.

Quality in use requirements specify the required level of quality from the end user’s point of view. These
requirements are derived from needs of each context of use. Quality in use requirements are used as
the target for validation of the system or software product by the user. Requirements for quality in use
characteristics should be stated in the quality requirements specification using quality in use measures
and used as criteria when a product is evaluated.

NOTE Quality in use requirements contribute to identifying and defining external system or software quality
requirements.

External system or software quality requirements specify the required level of quality from the
external view. They include requirements derived from user quality requirements, including quality
in use requirements. External system or software quality requirements are used as the target for
technical verification and validation of the system or software product. Requirements for external
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system or software quality characteristics should be stated quantitatively in the quality requirements
specification using external measures and used as criteria when a product is evaluated.

NOTE1 External system or software quality requirements contribute to identifying and defining internal
software quality requirements

NOTE 2  External software quality evaluation can be used to predict quality in use.

Internal software quality requirements specify the level of required quality from the internal view of
the product. They include requirements derived from external system or software quality requirements.
Internal software quality requirements are used to specify properties ofintermediate software products.

Internal software quallty requlrements may also be applied to dellverable non- executable software
produgts A S merts-ean be used as
targetp for ver1f1cat10r1 at various stages of development They can also be used for definling strategies
of dev¢lopment and criteria for evaluation and verification during development. This inclydes the use of
additignal measures (e.g. for reusability), which are outside of the scope of SQuaRE seried of standards.
Internpl quality requirements should be specified quantitatively in terms of internal meapures.

NOTE 1 Internal software quality evaluation can be used to predict external software quality.

5.3.4 | Quality model structure

SQuaRE quality model categorises system and software quality-iiito characteristics whig¢h are further
subdivjided into subcharacteristics and/or quality attributes.

SQuaRE quality model consists of three parts, the modelfor system and software produft quality, the
model|for quality in use and the model for data quality,’being presented in details in IFO/IEC 25010
- Systpms and software engineering: Software and:Software Quality Requirements apd Evaluation
(SQuaRE) - System and software quality models and ISO/IEC 25012 - Systems and softwarg engineering:
Softwgre and Software Quality Requirements@nd Evaluation (SQuaRE)- data quality model. In these
docunients the detailed definitions for each quality characteristic and the subcharactg¢ristics of the
systenp or software product and data are giyven.
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Annex A
(informative)

Relationship between SQuaRE series and other ISO Standards

A.1 ISO/IEC12207:2008

This standard establishes a common framework for software life cycle processes, with well-d
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A.3 1SO 9000 family of standards

The ISO 9000 family of standards, listed below, were developed to assist organisations, of all types
and sizes, and regardless of product provided, to implement and operate effective quality management

systems:

quality management systems;

acquisition, supply, development, operation and maintenance of computer software;

14

ISO 9000 describes fundamentals of quality management systems and specifies the terminology for

ISO/IEC 90003 provides guidance for organisations in the application of ISO 9001:2000 to the
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— IS0 9001 specifies requirements for a quality management system, where an organisation needs
to demonstrate its ability to provide products that fulfill customer and applicable regulatory
requirements, and aims to enhance customer satisfaction;

— ISO 9004 provides guidelines that consider both the effectiveness and efficiency of the quality
managementsystem. The aim of this standard is improvement of the performance of the organisation
and satisfaction of customers and other interested parties;

— IS0 19011 provides guidance on auditing quality and environmental management systems.

Together they form a coherent set of quality management system standards facilitating mutual
understanding in national and international trade. The quality management system requirements
specified i i oducts, such
as thope specified in ISO/IEC JTC 1/SC 7 Software and System Engineering standards. The quality
management system approach encourages organisations to analyse customer requirements, define
the prpcesses that contribute to the achievement of a product, which is acceptable to fhe customer,
and kgep these processes under control. A quality management system prot¥ides the framework for
continpal improvement, to increase the probability of enhancing customer satisfaction and improve the
compeltitive advantage of the organisation. It provides confidence to the organisation and|its customers
thatitfis able to provide products that consistently fulfill requirements,

ISO 9000 describes fundamentals of quality management systéms, which form the qubject of the
ISO 9000 family of standards, and defines related terms. This\aternational Standard iq applicable to
the following: a) organisations seeking advantage through theimplementation of a qualityf management
systenp, b) organisations seeking confidence from their suppliers that their product requir¢gments will be
satisfigd, c) users of the products, d) those concerned with a mutual understanding of th¢ terminology
used ip quality management (e.g. suppliers, customersyregulators), e) those internal or external to the
organilsation who assess the quality management system or audit it for conformity with thefrequirements
of ISOP001 (e.g. auditors, regulators, certification/registration bodies), f) those internal por external to
the organisation, who give advice or training‘on the quality management system apprdpriate to that
organisation, and: g) developers of related standards.

ISO/IEC 90003 provides guidance for organisations in the application of ISO 9001:2000 to the acquisition,
supply} development, operation and maintenance of computer software.

The gyidance applies to computersystem:

— as|part of a commercial contract with another organisation;
— as|a product available for a market sector;

— in|support of-the business processes of the organisation;

— as|softwareembedded in a hardware product; and

— for provision of software operations, maintenance and support services

Frequent references are provided, to additional guidance in the standards for Software Engineering
defined by ISO/IEC/JTC1/SC7, in particular, ISO/IEC 9126, ISO/IEC 12207, ISO/IEC 15939 and
ISO/IEC 15504.

This International Standard identifies the issues which should be addressed and is independent of the
technology, life cycle models, development processes, sequence of activities, or organisation structure
used by an organisation. The guidance and identified issues are intended to be comprehensive but not
exhaustive. Where the scope of an organisation’s activities includes areas other than computer software
development, the relationship between the computer software elements of that organisation’s quality
management system and the remaining aspects should be clearly documented within the quality
management system as a whole.
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ISO 9001 specifies requirements for a quality management system where an organisation:

regulator
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aims to enhance customer satisfaction through the effective application of the system, including

— processes for continual improvement of the system and the assurance of conformity to customer
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A.4 ISO/IEC 15939:2007

SQuaRE series of standards has a close relationship with ISO/IEC 15939 since the measurement related
definitions have been harmonised and the measurement process from ISO/IEC 15939 can be tailored for
the evaluation process defined in SQuaRE.

ISO/IEC 15939 defines the common processes and activities that are necessary to successfully identify,
define, select, apply, validate, and improve software measures within an overall project or organisational
measurement structure. It will also identify those principles and characteristics of the measurement
process required to effectively address software technical and managerial information needs within a
project or organisational context.
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The purpose of ISO/IEC 15939 standard is to:

— provideacommonlydefined buttailorable measurementprocess, which supportstheimplementation
of specific measures required by software engineering domains,

— establish the characteristics of a measurement process which support the aggregation of process
and product measurement data into meaningful information,

— establish a basis for the collection and use of measurement data over a range of projects to support
project estimation and tracking, product evaluation, and process assessment and improvement
requirements,

—  define-commonmeasurement termin

e-life cycle.

A.5 ]SO/IEC 15288:2008

ISO/IBC 15288 establishes a common framework for describing the life cyele systenps created by
humans. It defines a set of processes and associated terminology. These processes can be ppplied at any
level in the hierarchy of a system’s structure. Selected sets of these processes can be appli¢d throughout
the lif¢ cycle for managing and performing the stages of a system’s life Cycle. The differpnce between
ISO/IEC 12207 and 15288 is the emphasis to Stakeholder Requirements Definition Procesy. The purpose
of ISO/IEC 15288 specifically in the Technical Process is to:

— ddfine the requirements for a system that can provide the services needed by usgrs and other
stakeholder in a defined environment,

— transform the stakeholder, requirement-driven.viéw of desired services into a techrjical view of a
refquired product that could deliver those services,

— syJnthesise a solution that satisfies systemi‘\tequirements by architectural design,
— prjoduce a specified system element,

— aspemble a system that is consisteént with the architectural design,

— copfirm that the specified deSign requirements are fulfilled by the system,

— esfablish a capability to provide services specified by stakeholder requirements in thie operational,
environment;

— provide objective_évidence that the services provided by a system when in use| comply with
stakeholder reguirements;

— sulstain the capability of the system to provide a service.

The process’ used for developing quality requirements in ISO/IEC 25030 is based on|the technical
procedsesin ISQO 38 Ontheotherhand the quali cquirements and evaluation ntocess defined
in SQuaRE can be used to help the “Stakeholder Requirements Definition Process” and “Validation
process” in [SO/IEC 15288.

A.6 ISO/IEC 29119 series of standards

The purpose of ISO/IEC 29119 Software Testing is to define an internationally-agreed standard for
software testing that can be used by any organization when performing any form of software testing.
As of today the series consist of:

— ISO/IEC 29119-1 Software and systems engineering -- Software testing -- Part 1: Concepts and
definitions

— ISO/IEC 29119-2 Software and systems engineering -- Software testing -- Part 2: Test process
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— ISO/IEC 29119-3 Software and systems engineering -- Software testing -- Part 3: Test documentation
— ISO/IEC 29119-4 Software and systems engineering -- Software testing -- Part 4: Test techniques

Part 1 is informative providing definitions, context and guidance for the other parts. The document
includes a description of the concepts of software testing and ways to apply the software testing process
defined in this standard.

The test process model that this part of the standard is based on is defined in detail in ISO/IEC 29119-2
Test Process. ISO/IEC 29119-2 covers the software testing processes at the organizational level, test
management level and for dynamic test levels.

Templates and-examplesoftest documentationthatare produced during the testing processaredefined

in ISO/IEC 29119-3 Test Documentation. Software testing techniques that can be used during«testing
are defined in ISO/IEC 29119-4 Test Techniques.

The interrelations between ISO/IEC 29119 series and ISO/IEC 25000 SQuaRE series may be obgerved
particularly in ISO/IEC 29119-4:— Test Techniques, where the testing of quality characterigtics is
being discusspd. From more practical software engineering perspective it is usually+ecommended that
software testp and software quality measurements and evaluation be combiné€d,into one cohergnt and
effective test Fampaign.
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Annex B
(informative)

History and transition process between ISO/IEC 9126,
IEC 14598 and ISO/IEC 25000 SQuaRE series of stand

I1SO/
ards

concluded by the list of several necessary improvements.

The pijoposal after first adjustment and further building a necessary ftamework was ap|
1/SC7 Madrid plenary meeting. During WG6 Prague meeting, in November 2000, the versig
and more detailed content was defined.

During JTC1/SC7 Nagoya plenary meeting in May 2001 newxntimbers were assigned t
documjents. The compatibility among different guides within ‘the series was discussed anc
the ne version. This version was later issued to WD and €D registration.

During JTC1/SC7 Busan, Korea plenary meeting innMay 2002, the final numbering of {
been approved and applied. The major revisions of all the documents within the series h
commenced. From this moment on the continuou§development of the series began and is b4
to datg¢ with majority of standards already published.

B.2 1]
serie

Relationship between ISQ/IEC 9126 and ISO/IEC 14598 series and
5 of standards

The pt
ISO/IE
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irpose of information presented in Table B.1 is to give a clear guidance to experig
C 9126 and ISO/IEG.14598 helping easily translate their existing practice into se
E series of standards.

Ta
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ble B.1 — Relationship and transition process between SQuaRE series of stanglards and

ISO/IEC 25000 SQuaRE Series

ISO/IEC 9126 and ISO/IEC 14598 Series

[SO/IE[C:25000 Guide to SQuaRE ISO/IEC 9126-1, ISO/IEC 1459

8-1

ISO/IEC 25001 Planning and management ISO/IEC 14598-2

ISO/IEC 25010 System and software quality models ISO/IEC 9126-1

ISO/IEC 25012 Data Quality model N/A

ISO/IEC 25020 Measurement reference model and
guide

ISO/IEC9126-1,-2,-3, -4

ISO/IEC 25021 Quality measure elements N/A

ISO/IEC 25022 Measurement of quality in use ISO/IEC TR 9126-4

ISO/IEC 25023 Measurement of system and software
product quality

ISO/IECTR9126-2, -3

ISO/IEC 25024 Measurement of data quality N/A

ISO/IEC 25030 Quality requirements N/A
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Table B.1 (continued)

ISO/IEC 25000 SQuaRE Series

ISO/IEC 9126 and ISO/IEC 14598 Series

ISO/IEC 25040 Evaluation process

ISO/IEC 14598-1

ISO/IEC 25041 Evaluation guides for developers,
acquirers and independent evaluators

ISO/IEC 14598-3, -4, -5

ISO/IEC 25045 Evaluation module for recoverability

N/A

The left column lists all standards from SQuaRE series while the right column indicates parts from
ISO/IEC 9126 and ISO/IEC 14598 that relate to them (by either being incorporated into the new SQuaRE

series or being entirely replaced).

20
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Examples of the application of ISO/IEC 25000 SQuaRE series of
standards

The particular examples are presented in form of matrix where the column defines the TYPE OF USER,

the rofv the TYPE OF TASK and I1elds of Intersection contain standards that support exgcution of the
TASK
Table C.1 — Examples of the application of ISO/IEC 25000 SQuaRE series of stgndards

TASK USER: Developer USER: Acquirer USER: Evalyator

Definition of general qual- |ISO/IEC 25000 ISO/IEC 25000 ISO/IEC 250p0

ity requirements 1SO/IEC 25010 1SO/IEC 25010 1SO/IEC 25010
ISO/IEC 25012 ISO/IEC 25012 ISO/IEC 250]12
ISO/IEC 25030 ISO/IEC 25030 ISO/IEC 25080
ISO/IEC 25041 (optional) |ISO/IE€ 25041 (optional) |ISO/IEC 250§1 (optional)

Definifion of user quality |ISO/IEC 25000 ISO/IEC 25000 ISO/IEC 250p0

requirments ISO/IEC 25010 1S0/IEC 25010 ISO/IEC 250[.0

Validation of completeness | ;¢ 1 55017 1SO/IEC 25012 1SO/IEC 2502

of quality requirements

definitfion ISO/IEC 25020 ISO/IEC 25020 ISO/IEC 25020
ISO/IEC 25021 ISO/IEC 25021 ISO/IEC 250p1
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