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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/IECJCT:

Internatipnal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part
The main|task of the joint technical committee is to prepare International Standards. Draft lnternatior
Standardp adopted by the joint technical committee are circulated to national bodies for voti
Publicatipn as an International Standard requires approval by at least 75 % of thé)national bod
casting aote.

Attention is drawn to the possibility that some of the elements of this document'may be the subject
patent rights. ISO and IEC shall not be held responsible for identifying any of-all such patent rights.
ISO/IEC 25000 was prepared by Joint Technical Committee ISO/IEC {TC 1, Information technoloj
Subcomntittee SC 7, Software and systems engineering.

This secopd edition cancels and replaces the first edition (ISO/IEC25000:2005), of which it constitut
a minor rgvision.

The SQuARE series of standards consists of the following'divisions under the general title Systems a
Software Quality Requirements and Evaluation (SQuaRE);

— ISO/IEC 2500n, Quality Management Division,

— ISO/IEC 2501n, Quality Model Division,

— ISO/IEC 2502n, Quality Measurement Division,

— ISO/IEC 2503n, Quality Requirentents Division, and

— ISO/IEC 2504n, Quality Evaluation Division.

ISO/IEC 25050 to ISO/IEC 25099 are reserved to be used for SQuaRE extension International Standar
and/or Tqgchnical Reports,
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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
MEASUTES.

Aq quality characteristics and associated measures can be useful not only for evaluating 4 systems
arld software product but also for defining quality requirements, the predecesser of| SQuaRE,
ISP/IEC 9126:1991 has been replaced by two related multipart International Standards: ISOfIEC 9126
(Spftware product quality) and ISO/IEC 14598 (Software product evaluation),~The followihg points
ddrived from practical use of both series gave the logical impulse for creating the new SQuaR[ series of
International Standards:

— Both ISO/IEC 9126 and ISO/IEC 14598 have common normative, referential and functiondl roots.
—{ ISO/IEC 9126 and ISO/IEC 14598 form a complementary set of:standards.
—{ The independent life cycles of both series have created in€ensistencies between them.

The general goal of creating the SQuaRE set of International Standards was to move to g logically
organized, enriched and unified series covering two anain processes: software quality reqyirements
splecification and systems and software quality evaluation, supported by a systems and [software
qyality measurement process. The purpose of the:SQuaRE set of International Standards ig to assist
thpse developing and acquiring systems and seftware products with the specification and gvaluation
of{quality requirements. It establishes criterid’for the specification of systems and softwarg product
qyality requirements, their measurement; and evaluation. It includes a two-part quality model for
allgning customer definitions of quality with attributes of the development process. In addition, the
sefries provides recommended measures of systems and software product quality attributes that can be
used by developers, acquirers, and eyvaluators.

It |has to be stressed that the:SQuaRE series of International Standards is dedicated to systems and
software product quality~only. SQuaRE ISO/IEC 2500n — Quality Management Division gddresses
syktems and software product quality requirements specification, measurement and evalugtion, and
is separate and distinct-from the “Quality Management” of processes, which is defined in the|ISO 9000
family of standards;

The major benéfits of the SQuaRE series over its predecessor standards include:
—|{ the coordination of guidance on systems and software product quality measurement and eyaluation,

— gtidance for the specification of systems and software product quality requirements, anc

TaTTITOZatior = forTrof SO | s ISUTEINTENt 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 ¢

onsists of the following five divisions:

— IS0/
— IS0/
— IS0/
— IS0/
— IS0/
— IS0/
SQuaRE g
— Term
— Refer]
— Gene
— Indiyv

— Inter
and d

SQuaRE
requirem

SQuaRE 1

This part
common
standard

C 2500n - Quality Management Division,
C 2501n - Quality Model Division,
C 2502n - Quality Measurement Division,
C 2503n - Quality Requirements Division,
C 2504n - Quality Evaluation Division, and
C 25050 to ISO/IEC 25099 - Extension division
rovides:
s and definitions,
ence models,
Fal guide,
idual division guides, and

hational Standards for requirements specification, planning and management, measuremsg
valuation purposes.

ncludes International Standards’ on quality model and measures, as well as on qual
ents and evaluation.

eplaces the ISO/IEC 9126 series and the ISO/IEC 14598 series.

of SQuaRE series-of-standards is an International Standard with the goal of providing
et of reference models, terminology, definitions and guidance for practical use of the associat
5 and technicalTeports.

nt

vi

© ISO/IEC 2014 - All rights reserved


https://standardsiso.com/api/?name=d6f8115b173ea96eb134b01a29ae8f6c

INTERNATIONAL STANDARD

ISO/IEC 25000:2014(E)

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

Scone
pe

TH
ng
Gu
as
th
an

SQ

TH
an
de
It
al

T}
se

T}
pr

4

L=a -2~

is International Standard provides guidance for the use of the new series of International §
med Systems and software Quality Requirements and Evaluation (SQuaRE). The' purpo
ide is to provide a general overview of SQuaRE contents, common reference models and d¢
well as the relationship among the documents, allowing users of the Guide a good underst]
pse series of standards, according to their purpose of use. This International)Standard alsd
explanation of the transition process between the old ISO/IEC 9126 and theJISO/IEC 14598 1
uaRE.

e SQuaRE series of International Standards is intended for, but ngtlimited to, developers,
d independent evaluators of systems and software products; particularly those respo
fining systems and software quality requirements and for systems and software product e}
s recommended that users of SQuaRE as well as ISO/IEC 14598 and ISO/IEC 9126 series of {
b0 use this International Standard as a guide to execute theif tasks.

Conformance

ries of Standards should follow individual cenformance clauses stated in each document of {

Normative references

is International Standard does not require any normative references. All informative refer
esented in the Bibliography:

Terms and definitions

F

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

4.

attribute
inherent property or characteristic of an entity that can be distinguished quantitatively or quz

r the purposes. ofthis document, the following definitions apply.

tandards
e of this
pfinitions,
anding of
contains
eries and

acquirers
nsible for
Faluation.
tandards

ere is no particular conformance clause for this document. Users, for their intended use of SQuaRE

he series.

ences are

litatively

b 1 de. FEpa |
y IITUIldinr Ul dutullladalclUu I1ITdIrs

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

[SOURCE:

4.3
custom s
software

1SO 9241-11:1998]

oftware
product developed for a specific application from a user requirements specification

4.4

data
reinterpr
interpret

[SOURCE
4.5

ptable representation of information in a formalized manner suitable for communicati
htion or processing

ISO/IEC 25012:2008]

data qua

ity

degree tolwhich the characteristics of data satisfy stated and implied needswhen used under specifi
conditionjs

4.6

developdr
| or organisation that performs development activities (including requirements analygis,

individu
design, te

[SOURCE

4.7
end user

sting through acceptance) during the system or software life cycle process

ISO/IEC 12207:2008, modified]

individugl person who ultimately benefits from‘the outcomes of the system or software

Note 1 to ¢
as a membh

4.8

er of the public.

evaluation method

procedur

e describing actions tesbe performed by the evaluator in order to obtain results for the specifi

measureinent applied to the@pecified product components or on the product as a whole

4.9

evaluation module

package
subchara

Note 1 to

of evaluation technology for measuring systems and software quality characteristi
Cteristies. or attributes

entry: The package includes evaluation methods and techniques, inputs to be evaluated, data to

measured

and collected and supporting procedures and tools

n,

ntry: The end user may be a regularoperator of the system or software product or a casual user sych

pd

CS,

4.10

evaluator
individual or organisation that performs an evaluation

411
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 n

eeds 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.
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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
particular conditions.

is used in

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

4.13

indicator

measure that provides an estimate or evaluation of specified attributes derived’from a m
reppect to defined information needs

[SPURCE: ISO/IEC 15939:2007]

Ndte 1 to entry: In ISO/IEC 14598 this definition was: “a measure that can beiSed to estimate or predi
me¢asure”.

4.14
information need
infight necessary to manage objectives, goals, risks, and-problems

[SPURCE: ISO/IEC 15939:2007]

4.15

infermediate system or software product
prioduct of the system or software development process that is used as input to another st
dgvelopment process

EXAMPLE Intermediate software.products can include static and dynamic models, other docu
sopirce code.

4.16

infernal measure of software quality

measure of the degree~to.which a set of static attributes of a software product satisfies s
infplied needs for the’software product to be used under specified conditions

Ndte 1 to entry:<Static attributes include those that relate to the software architecture, structu
components.

Ndte 2 to entry: Static attributes can be verified by review, inspection, simulation and/or automated t

not stated

pdel with

ct another

age of its

ments and

rated and

re and its

ols.

EXAMRLE Complexity measures and the number, severity, and failure frequency of faults found 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 mea
indicators.

© ISO/IEC 2014 - All rights reserved
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[SOURCE:

4.19
measure

25000:2014(E)

ISO/IEC 15939:2007]

(verb)

make a measurement

[SOURCE:

4.20
measure

ISO/IEC 14598-1:1999]

ment

set of operations hqving the nh}'pr‘f of dpfprmining avalue of a measure

[SOURCE

Note 1 to
program (

4.21

measure
process f
within an

[SOURCE

4.22
process
system of

[SOURCE

4.23
product

ISO/IEC 15939:2007]
entry: Measurement can include assigning a qualitative category such as the language efi'a souj

ADA, C, Java, etc.).

Iment process
pr establishing, planning, performing and evaluating systems and seftware measuremsg
overall project or organisational measurement structure

ISO/IEC 15939:2007]

activities, which use resources to transform inputs into.outputs

IS0 9000:2005]

artifact that is produced, is quantifiable, and can pe either an end item in itself or a component item

[SOURCE

Note 1 to ¢
part); soft
Hardware
intangible
product is
Results cd
could in sd

4.24

quality i
degree to
goals wit

Guide to the Project Management.Body of Knowledge (PMBOK) Fourth Edition: 2008]

ntry: ISO 9000:2005 defines four agreed generic product categories: hardware (e.g. engine mechani
ware (e.g. computer program)yservices (e.g. transport); and processed materials (e.g. lubrica

Most products compris€ elements belonging to different generic product categories. Whether
then called hardware; processed material, software, or service depends on the dominant eleme
uld be components,(systems, software, services, rules, documents, or many other items. The res
me cases be manyréelated individual results.

1 use
whichaproduct or system can be used by specific users to meet their needs to achieve speci
h effectiveness, efficiency, freedom from risk and satisfaction in specific contexts of use

Note 1to d

and processed materials afeygenerally tangible products, while software or services are generﬂlly

nt

ral
t).
he

nt.
1t

fic

ntrv: Before the productisreleased gualitvinuse canbe spnecified and measuredin atestenvironmd
4 I I I

nt

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

qyality model
ddfined set of characteristics, and of relationships between them, which provides a framg¢work for
splecifying quality requirements and evaluating quality

4.p8

rating
ackion of mapping the measured value to the appropriate rating level. Used te-determine the rdting level
aspociated with the system or software product for a specific quality characteristic

4.p9
rating level
schle point on an ordinal scale, which is used to categorise a measurement scale

Ndte 1 to entry: The rating level enables software product to belassified (rated) in accordance with|the stated
orfimplied needs.

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

4.80
scple
ordered set of values, continuous or discrete, or a set of categories to which the attribute is mapped

[SPURCE: ISO/IEC 15939:2007]

EXAMPLE Types of scales are:-a nominal scale which corresponds to a set of categories; an ordlinal scale
ich corresponds to an ordered\set of scale points; an interval scale which corresponds to an ordered scale

abkolute zero. Measures using nominal or ordinal scales produce qualitative data, and measures usifg interval

saftware product
sef of computer‘programs, procedures, and possibly associated documentation and data

[SPURCE+ISO/IEC 12207:2008]

Ndte-1 to entry: Products include intermediate products, and products intended for users such as deve]opers 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 nlnn]ify attributes that bears on software nlnn]ify

Note 1 to pntry: Software quality characteristics may be refined into multiple levels of subcharacteristics ajnd
finally intg software quality attributes.

4.35
softwarq quality evaluation
systematjc examination of the extent to which a software product is capable of satisfying stated apd
implied needs

4.36
stakeho}fer
individuadl or organisation having a right, share, claim or interest in asystem or in its possession|of
characteifistics that meet their needs and expectations

[SOURCE{ISO/IEC 15288:2008]

Note 1 to|entry: Stakeholders include, but are not limited to, end\users, end user organisations, supportefrs,
developers$, producers, trainers, maintainers, disposers, acquirers;’supplier organisations and regulatory bodigs.

4.37

supplier
individuag|l or organisation that enters into a contract with the acquirer for the supply of a system,
software[product or software service under the terms of the contract

[SOURCE{ISO/IEC 12207:2008]

4.38
system
combinatjion of interacting elements organised to achieve one or more stated purposes

[SOURCE]ISO/IEC 15288:2008]
Note 1 to ¢ntry: A systemymay be considered as a product or as the services it provides.
Note 2 to ¢ntry: In practice, the interpretation of its meaning is frequently clarified by the use of an associatjve

noun, e.g.|aircraft-system. Alternatively the word system may be substituted simply by a context depend¢nt
synonym, e.g.aircraft, though this may then obscure 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.

6 © ISO/IEC 2014 - All rights reserved
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441
validation
confirmation, through the provision of objective evidence, that the requirements for a specific intended

us

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

4.42

vdlue

nymber or category assigned to an attribute of an entity by making a measurement

4.43

vdrification

confirmation, through the provision of objective evidence, that specified requiirements h
fuffilled

[SPURCE: ISO 9000:2005]

Ndte 1 to entry: Verification in a life cycle context is a set of activities that.dompares a product of th
agpinsttherequired characteristics for that product. This may include, butis notlimited to, specified req

Th
oh
ch

ies of standards on product quality requirements and evaluation

Jl Organisation of SQuaRE series of standards

s5ign description and the system itself. [ISO/IEC 12207:2008]

SQuaRE: Systems and software Quality Reguirements and Evaluation - t

is clause presents an overview of the structure and the contents of SQuaRE series of stand

ave been

e life cycle
lirements,

he se-

ards. The
efficient

jective is to give the users of this series of standards necessary information allowing the
oice of applicable documents.
N
Quality Model
Division
2501n
?‘ Quality Quality Management Quality
Requirements Division Evaluation
Division 2500n Division
2503n 2504n
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

lala L +1 £ oL | i o i 1 L3 3 | ] 43
reSp IISTUIT 1TUTL LIIT lllallasclllcllt Ul Pl Uductll C\iull CIIITIILS DlJCblllLaLlUll dallua Tvdadluduivull.

— ISO/IEC 2501n - Quality Model Division. The International Standards that form this divisipn
pres¢nt detailed quality models for systems and software product, quality in use and data. Rracti¢al
guidgnce on the use of the quality model is also provided.

— ISO/IEC 2502n - Quality Measurement Division. The International Standards’that form this
divisjoninclude a system and software product quality measurement reference model, mathematigal
definjfitions of quality measures, and practical guidance for their application. This division preserts
interhal measures of software quality, external measures of system or software product quality
and duality in use measures. Quality measure elements forming foundatiens for the latter measur|es

are d'Efined and presented.

— ISO/IEC 2503n - Quality Requirements Division. The International Standard that forms this
divisjon helps specifying quality requirements. These quality requirements can be used |in
the process of quality requirements elicitation for a product to be developed or as inputs for pn
evalyation process. The requirements definition process‘is-tnapped to technical processes defingd
in ISQ/IEC 15288:2008.

— ISO/IEC 2504n - Quality Evaluation Division. Theilnternational Standards that form this divisipn
provide requirements, recommendations and guidelines for product evaluation, whether performed
by inflependent evaluators, acquirers or developers. The support for documenting a measure as pn
Evalyation Module is also presented.

— ISO/IEC 25050-25099-Extension Division. SQuaRE extension (ISO/IEC 25050 to ISO/IEC 25099] is
designated to contain system or software product quality International Standards and/or Technigal
Repofts that address specific application domains or that can be used to complement one or mdre
SQualRE International Standards!

5.2 SQuaRE: overview 6fdocuments within series

The SQu4RE series of standards consists of 14 documents grouped in 5 Divisions within SQuaRE
model. This clause presents a short overview of all documents with their classification to Divisions. The
document s incorponate provisions from documents mentioned in brackets.

5.2.1 ISOAEC 2500n - Quality Management 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).

8 © ISO/IEC 2014 - All rights reserved
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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

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

2.4 ISO/IEC 2503n - Quality Requirements Division

2.5 ISO/IEC 2504mn-'Quality Evaluation Division

selecting or developing, and applying measures from the International Standards (ISOAIHC 9126-1,
ISO/IEC TR 9126-2, ISO/IEC TR 9126-3, ISO/IEC TR 9126-4 and ISO/IEC 14598-1). On.the flate of its
publication the document was dedicated to software only, but its content applies to syster];s as well.

25021 - Quality measure elements: presents definitions and specifications of asét of recommended
base and derived measures, which are intended to be used during the whole system or|software
development life cycle. The document describes a set of measures that gan‘be used as an input for
the internal software quality, external system or software quality or system or software uality in
use measurement.

25022 - Measurement of quality in use: describes a set of measures for measuring quallity in use
in terms of characteristics and subcharacteristics defined in’iSO/IEC 25010, and is intended to be
used together with ISO/IEC 25010. Provides guidance to use the measures of systems and|software
quality in use (ISO/IEC TR 9126-4).

25023 - Measurement of system and software.product quality: defines quality measures for
quantitatively measuring system and software-product quality in terms of characteristics and

subcharacteristics defined in ISO/IEC 25010, aiid'is intended to be used together with ISO/]JEC 25010
(ISO/IEC TR 9126-2, -3).

25024 - Measurement of data quality: defines quality measures for quantitatively measyring data
quality in terms of characteristics defired in ISO/IEC 25012.

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

25040 - Evaluation process: contains requirements and recommendations for the gvaluation
of system<ersoftware product quality and clarifies the general concepts. It provides h process
description for evaluating system or software product quality and states the requiremerits for the
application of this process (ISO/IEC 14598-1),

25041 - Evaluation guide for loper irers and in nden 1 rs: containls specific
requirements and recommendations for developers _acquirers and evaluators (ISQ/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
es—obtatired Tratestofusabitityasdefitredit S % effectivenessefficterrey-and

. )’

contgnts of both high-level and detailed descriptions of context of use for an existing,’intendéd,
designed or implemented system

2506@ - Common Industry Format (CIF) for usability: User needs report: describes the Commpn

Indugtry Format (CIF) for reporting user needs. This document providesspecifications for the
contgnts and sample format of user needs reports, including the content elements to be provided]

2506p - Common Industry Format (CIF) for usability: User Requirements Specification: describes

the Common Industry Format (CIF) for User Requirements SpeCifications. This international
standard provides specification of the format and contents of usertequirements specifications, apd
the r¢lationship of elements

2506p - Common Industry Format (CIF) for usability: Usability Evaluation Report: describes the

Cominon Industry Format (CIF) for Evaluation Reports¢The purpose of this standard is to provide
specifications for the contents of evaluation reportsiincluding definitions and the relationship|of
elements.

The folloyving subclauses present all. common models used within the SQuaRE series of standards. As
these mofels form a basis for practical navigation through the series they are further referred by pll

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

10

SQuaRE general referefce model - navigation guide through SQuaRE series of standards ag a
functfion of user’s task(s),

Systdm and software quality life cycle model - the views of internal quality, external quality apd
quality in useduring the system or software life cycle,

subcharacteristics and quality attributes.

Quali‘ty maodel structure - categorisation of systems and software quality into characteristifs,
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Business system

Information system

Target of Process Software product

Internal software quality

External software quality.

Process Requirements Evaluatiop
Specification
4

25030 25022 25041
25023 25042
25024 25045

Execution
25021
Particular Guidance 25001 25020 25040 25001

A

25010, 25012

General Guidance

25000

Figure 2 — SQuaRE general reference model

5.8.2 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 ghase of a product in use is the subject of software measures of quality in use.
Quality In Use
Needs
Requirements ,/ !
el
Jystem System ystem
uality Quality In Use :
E T Is used for S ati s\\%uahty In Use
odel O e
— —_—
I N Comp&terl_?stem 1 Computer System
uali .
(s?t:m Is used for Requirements:C" Quality
n y
S¢ftware) . {_,‘® T
roduct HRi
uality —
odel SOfggre Product
s used for “\-Quality s°ft“’3$|':t;° duct
. CRequirements li‘!ii n
i
/,\

- Implementation
Figure3 )— Systems and software product quality life cycle model

The systgms and\software product quality life cycle model also indicates that the implementation|of
systems gdnd software quality requires a process similar to the system or software development procgss
for each tlype 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

12 © ISO/IEC 2014 - All rights reserved


https://standardsiso.com/api/?name=d6f8115b173ea96eb134b01a29ae8f6c

ISO/IEC 25000:

2014(E)

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.

NOTE 1

software quality requirements

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

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

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.

In
In
p1
ta
of
ad
In

N(

5.
SQ

supdivided into subcharacteristics and/or quality attributess

SQ

m

(s

Sdftware and Software Quality Requirements-and Evaluation (SQuaRE)- data quality mode

dg
SY|

ernal software qualityrequirementsare used to specify properties ofintermediate software

roducts.

fernal software quality requirements may also be applied to deliverable, non-executable
oducts such as documentation and manuals. Internal software quality requirementscan b
Fgets for verification at various stages of development. They can also be used for defining

development and criteria for evaluation and verification during development. Thisin¢ludes
ditional measures (e.g. for reusability), which are outside of the scope of SQuaRE)series of s
fernal quality requirements should be specified quantitatively in terms of internal measure

TE1 Internal software quality evaluation can be used to predict external software quality.

8.4 Quality model structure

uaRE quality model categorises system and software quality into characteristics which af

bdel for quality in use and the model for data quality} being presented in details in ISO/I
bystems and software engineering: Software and’Software Quality Requirements and E
QuaRE) - System and software quality models andI1SO/IEC 25012 - Systems and software eng

cuments the detailed definitions for each™quality characteristic and the subcharacterist
stem or software product and data are given.

software
e used as
trategies
the use of
tandards.
S.

e further

uaRE quality model consists of three parts, the modelfor system and software product qyality, the

EC 25010
valuation
ineering:
. In these
ics of the
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Annex A
(informative)

Relationship between SQuaRE series and other ISO Standards

A1l ISj’/IEC 12207:2008

This sta
terminolg
developm

During th
including
be found
assigning
Standard
software

A.2 IS(

ISO/IEC 1
software

The first
used to d
process 1
extend to
is represe

The asse
series of
of the org
process ¢

— perfo
— Procé
— Procd

— verifj

dard establishes a common framework for software life cycle processes, with welrdefin|
gy. It contains processes, activities and tasks that are to be applied during tthe” supp
ent, operation and maintenance of software products.

the quality characteristics specifications. Guidance for specifying quality‘characteristics m|
in ISO/IEC 25010. ISO/IEC 25022, ISO/IEC 25023 and ISO/IEC 25024 ‘¢arf be used to suppc

quantitative target values for the quality requirements. SQuaRE series of Internatior
5 can also be used during the development process in order to eyaluate intermediate and fiy
products.

)/IEC 15504 series of standards

ed
ly,

e development process, the developer shall establish and document software requirements,

ay
rt
al
al

5504 is a 10 part standard based on experiences gained in the SPICE Project. It can be used
process assessment and process capability determination.

nted by the capability of a process.

sment inputs are defined in ISO/IEC 15504-2 - Performing an assessment. ISO/IEC 250
standards may be used ag-areference when assessing the measurement and quality procs

hpability and the requirements for:
rming an assessment;

bss Reference/Models;

ss Assessment Models;

Fing.conformity of process assessment.

basic assumption is that the quality of a software product is largely influenced by the procdss
evelop it. Therefore, to improve the quality of a software product, the quality of the softwdre
eeds to be improved. The second assuription is that the quality of a software process is the
which this process is explicitly definéd, managed, measured and continuously improved. This

DO
Ss

ranisation. The standand provides guidance and identifies the Measurement Framework for

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:

— IS0 9000 describes fundamentals of quality management systems and specifies the terminology for
quality management systems;

— 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;

14
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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.

g a_coheren et of quali managemen om andard acilitating mutual
urlderstanding in national and international trade. The quality management system regyirements
ecified in these International Standards are complementary to requirements for proddcts, such
as| those 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 processes that contribute to the achievement of a product, which is acceptable to the fustomer,
arld keep these processes under control. A quality management system provides the fram¢work for
continual improvement, to increase the probability of enhancing customer satjsfaction and improve the
competitive advantage of the organisation. It provides confidence to the organisation and its qustomers
thpt it is able to provide products that consistently fulfill requirements.

ISP 9000 describes fundamentals of quality management systéms, which form the subjgct of the
ISP 9000 family of standards, and defines related terms. This International Standard is apglicable to
the following: a) organisations seeking advantage through theimplementation of a quality mahagement
syktem, b) organisations seeking confidence from their suppliers that their product requirements will be
safisfied, c) users of the products, d) those concerned with a mutual understanding of the terjminology
usded in quality management (e.g. suppliers, customers,.regulators), e) those internal or exterpal to the
organisation who assess the quality management system or audit it for conformity with the requirements
of|ISO 9001 (e.g. auditors, regulators, certification/registration bodies), f) those internal or ekternal to
the organisation, who give advice or traininggon the quality management system appropriafe to that
organisation, and: g) developers of related standards.

ISP/IEC90003 provides guidance for organisations in the application of ISO 9001:2000 to the adquisition,
supply, development, operation andmaintenance of computer software.

The guidance applies to computer-system:

— as part of a commercial‘cantract with another organisation;
—|{ asaproduct available for a market sector;

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

— as softwareé embedded in a hardware product; and

— for prevision of software operations, maintenance and support services

Friequent references are provided, to additional guidance in the standards for Software Engineering
deﬁﬁ—ﬂ%%ﬁ—mﬁaﬂa&%%éﬁ@%%ﬁ%%%@% 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:

— needs to demonstrate its ability to consistently provide product that meets customer and applicable
regulatory requirements, and

— 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
and

— applicable regulatory requirements.

All requifements of this International Standard are generic and are intended to be applicable |to
all organjfsations, regardless of type, size and product provided. Where any requirement(s)~of this
Internatipnal Standard cannot be applied due to the nature of the organisation and its product; these chn
be consi(1ered for exclusion, but such exclusions are limited to a specified subset of theequirements.
Such exclusions must be justified, and cannot affect the organisation’s ability, or xesponsibility, [to
provide product that meets customer and applicable regulatory requirements.

ISO 9004{ provides guidelines beyond the requirements given in ISO 9001, in‘order to consider bdth
the effectfiveness and efficiency of a quality management system, and conséquently the potential for
improverhent of the performance of the organisation. When compared to\ISO 9001, the objectives|of
customer|satisfaction and product quality are extended to include the satisfaction of interested parties
and the performance of the organisation.

NOTE In the contextof this International Standard, “interested parti€s” is defined as a person or group having
an interesf in the performance or success of the organisation (e.g. customers, owners, people in the organisati¢n,
suppliers, pankers, unions, partners or society).

This Intefnational Standard is applicable to the processes of the organisation and consequently, the
quality nfanagement principles on which it is based can be deployed throughout the organisation. The
focus of this International Standard is the achievemént of ongoing improvement, measured through the
satisfactipn of customers and other interested patties.

This Intdrnational Standard consists of gidance and recommendations and is not intended for
certificatjon, regulatory or contractual use,Jor as a guide to the implementation of ISO 9001.

ISO 1901l provides guidance on the:principles of auditing, the management of audit programs, the
conduct df quality management system audits and environmental management system audits as wellfas
the compgptence of quality and,environmental management system auditors.

It is applifable to all organisations having a need to conduct and manage internal or external softwdre
quality and/or environntental management system audits.

The applfcation of this International Standard to other types of audits/evaluations/assessments|is
possible, In principle, but special consideration should be paid to defining the competence needed by the
audit teain members in such cases.

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
w:r}nirpmpnfc,

— define common measurement terminology applicable to all users and to the entire life €ydle.

Al5 ISO/IEC 15288:2008

ISP/IEC 15288 establishes a common framework for describing the life cycle systems created by
hymans. It defines a set of processes and associated terminology. These processes can be appljed at any
leyel in the hierarchy of a system’s structure. Selected sets of these processes can be applied tHroughout
the life cycle for managing and performing the stages of a system’s life/cycle. The differenceg between
ISP/IEC 12207 and 15288 is the emphasis to Stakeholder Requirements Definition Process. The purpose
of[ISO/IEC 15288 specifically in the Technical Process is to:

— define the requirements for a system that can provide the services needed by users gnd other
stakeholder in a defined environment,

—|{ transform the stakeholder, requirement-driven yview of desired services into a technical|view of a
required product that could deliver those services,

—|{ synthesise a solution that satisfies systemfequirements by architectural design,
—|{ produce a specified system element,

— assemble a system that is consistént with the architectural design,

—|{ confirm that the specified desigh requirements are fulfilled by the system,

—| establish a capability ta provide services specified by stakeholder requirements in the oprational,
environment;

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

—|{ sustain the&lcapability of the system to provide a service.

The proeess’used for developing quality requirements in ISO/IEC 25030 is based on the [technical
priocessesin ISO/IEC 15288. On the other hand, the quality requirements and evaluation proce$s defined
in|SQuaRE can be used to help the “Stakeholder Requirements Definition Process” and "‘falidation

2 . ifaVaWidaVall NalaYaYal
process TrisU/ TG T 5200:

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 dynnmir‘ test levelg

Templatep and examples of test documentation that are produced during the testing process are defined
in ISO/IEL 29119-3 Test Documentation. Software testing techniques that can be used during testipg
are defing¢d in ISO/IEC 29119-4 Test Techniques.

The interjrelations between ISO/IEC 29119 series and ISO/IEC 25000 SQuaRE series shvay be observed
particulafly in ISO/IEC 29119-4:— Test Techniques, where the testing of quality characteristics|is
being dis¢ussed. From more practical software engineering perspective it is usually-recommended that
software[tests and software quality measurements and evaluation be combined‘into one coherent ahd

effective fest campaign.
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History and transition process between ISO/IEC 9126, ISO/
IEC 14598 and ISO/IEC 25000 SQuaRE series of standards

B

TH
re
dg

1 History

e ISO/IEC 25000 SQuaRE series was originally created at the WG6 Kanazawa meeting in
vised at the Madrid meeting in 2000. The need for a unified series of standards)in softwa
main has been verified during the analysis of existing ISO 9126 and ISO 14598 series that]

concluded by the list of several necessary improvements.

T}
1
an

e proposal after first adjustment and further building a necessary framework was approy
SC7 Madrid plenary meeting. During WG6 Prague meeting, in November 2000, the version wz
d more detailed content was defined.

During JTC1/SC7 Nagoya plenary meeting in May 2001 new.fiumbers were assigned to th

dg
th

cuments. The compatibility among different guides within the series was discussed and adg
e new version. This version was later issued to WD and\CD registration.

b
c
to

en approved and applied. The major revisions ofall the documents within the series have
menced. From this moment on the continuous'development of the series began and is being
date with majority of standards already published.

Dil:ng JTC1/SC7 Busan, Korea plenary meeting indMay 2002, the final numbering of the s

1999 and
‘e quality
has been

ed at JTC
s revised

e SQuaRE
ressed in

eries has
hlso been
ontinued

B{2 Relationship between ISO/TEC 9126 and ISO/IEC 14598 series and SQuaRE
sqries of standards
The purpose of information presented in Table B.1 is to give a clear guidance to experienceg users of
ISP/IEC 9126 and ISO/IEG-14598 helping easily translate their existing practice into seaml¢ss use of
SQuaRE series of standards:
Table B.1 — Reélationship and transition process between SQuaRE series of standards and
ISO/IEC 9126, ISO/IEC 14598
ISO/IEC 25000 SQuaRE Series ISO/IEC 9126 and ISO/IEC 14598 Setfies
ISO/IEG.25000 Guide to SQuaRE ISO/IEC 9126-1, ISO/IEC 14598-1
ISOAEE 25001 Planning and management ISO/IEC 14598-2
[SO/TEC 25010 System and soltware quality models TSO/TEC 9126-1
ISO/IEC 25012 Data Quality model N/A
ISO/IEC 25020 Measurement reference model and ISO/IEC 9126-1, -2, -3, -4
guide
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 ISO/IEC TR 9126-2, -3
product quality
ISO/IEC 25024 Measurement of data quality N/A
ISO/IEC 25030 Quality requirements N/A
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Table B.1 (continued)

acquirers and independent evaluators

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, 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

series or

20
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being entirely replaced).
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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 TYRE|OF USER,
the row the TYPE OF TASK and fields of intersection contain standards that support eXecutjon of the
TASK
Table C.1 — Examples of the application of ISO/IEC 25000 SQuaRE series of standards

TASK USER: Developer USER: Acquirer USER: Evaluatoy
Definition of general qual- |ISO/IEC 25000 ISO/IEC 25000 ISO/IEC 25000
ity requirements 1SO/IEC 25010 1SO/IEC 25010 1SO/IEC 25010

ISO/IEC 25012 ISO/IEC 25012 ISO/IEC 25012

ISO/IEC 25030 ISO/IEC 25030 ISO/IEC 25030

ISO/IEC 25041 (optional) [ISO/IEC25041 (optional) |ISO/IEC 25041 (ojptional)
Definition of user quality |ISO/IEC 25000 ISQAEC 25000 ISO/IEC 25000
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