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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.

The prodedures used to develop this document and those intended for its further maintexian

are descfibed in the ISO/IEC Directives, Part 1. In particular, the different approval (criteri
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Introduction

As information system (ICT products, software, data) and IT services are widely used, the target of
their effect and influence of using them can extend from their direct users to organizations and the

SO

ciety. To control the effect and influence as much as possible is a social responsibility of enterprises

and public/society administrations.

A

wide variety of organizational functions and personal activities are increasingly performed by

1nformat10n systems and IT services. Therefore hlgh quallty mformatlon systems and IT services
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timizing the value of information systems to their stakeholders.

e purpose of the "quality-in-use” model is to represent the effects and jinfluences that can be
perienced by using information system and IT service system; that is, t6 define, measure| evaluate
d improve the quality of systems and software products and IT serviceswhen using them. Quality-in-
can be influenced by many factors including the quality of softwarg€, data and IT services.

ontext of use changes, effect and influence on a stakeholder alsé_changes.

ch context of use changes are monitored through quality evaldations of quality-in-use charadteristics/
b-characteristics so that changes/gaps from initially spécified context of use are identified and fed
ck to the next quality improvement cycle.

1l details of the changes to the quality-in-use modetare in Annex A. The comprehensive spdcification
quality characteristics associated with a specific type of information system is reprepented in
guality model. A quality model can be used*as an objective reference supporting reqyirements
finition, evaluation, and validation/verification. By establishing agreed quality character|stics and
pir measurement, the SQuaRE family of\standards provides a framework for reliable deyelopment
d delivery of information systems and IT services.

is document introduces the stfucture of SQuaRE quality models and provides requirefents for
veloping them. ISO/IEC 25002 describes how SQuaRE quality models in the quality moddl division
501n) can be used in conjunction with other SQuaRE standards to guide quality-related |activities
ross the information system lifecycle regardless of the development methodology. Thede quality
bdels can guide the development of measures for evaluating the quality of information syqtems and
services to meet thesrequirements of their stakeholders. These models provide a common|language
describing quality Characteristics that can be understood by all stakeholders. They also jprovide a
sis for defining standard quantitative measures of quality characteristics for evaluating the quality
operties of dtarget entity.

e complexity of information systems has grown exponentially with the advent of modefn digital
chnologies. This complexity elevates the importance of non-functional requirements and |qualities.

SQ

uaRE quality models can help guide the development of modern digital technologies| that are

Figure 1 (adapted from ISO/IEC 25000) illustrates the organization of the SQuaRE family of
International Standards. Similar standards are grouped into divisions. Each division provides guidance
and resources for performing a different function in ensuring system and software product quality.
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Figure 1 — Organization of SQuaRE family of International’Standards

ons within the SQuaRE family are:

C 2500n - quality management division. The International Standards that form this divisi
all common models, terms and definitions referred.to by all other International Standar
the SQuaRE family. The division also provides reguirements and guidance for a supporti

tware product quality. Practical guidance on-the use of the quality models is also provided.
50/1EC 25000: Guide to SQuaRE

50/1EC 25001: Planning and management

50/1EC 25002: Quality models overview and usage

nt detailed quality models-for computer systems and software products, data, IT services a
Ly-in-use. This document belongs to the quality model division. This document is aligned w

50/1EC 25010:<Product quality model
50/1EC 250171: IT service quality models
50/1E€25012: Data quality model
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SOZIEC 25019: Quality-in-use model

ISO/IEC 2502n - quality measurement division. The International Standards that form this division
include a quality measurement framework, mathematical definitions of quality measures, and
practical guidance for their application. Examples are given of quality measures for internal and
external property of product, data, IT services and quality-in-use. Quality measure elements (QME)
forming foundations for quality measures for internal and external property of product are defined
and presented.

ISO/IEC 2503n - quality requirements division. The International Standards that form this division
help specify quality requirements based on quality models and quality measures. These quality
requirements can be used in the process of eliciting quality requirements for information systems
and IT services to be developed or as input for an evaluation process.
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ISO/IEC 2504n - quality evaluation division. The International Standards that form this division
provide requirements, recommendations, and guidelines for software product evaluation, whether
performed by evaluators, acquirers, or developers. The guideline for documenting a measure as an
evaluation module is also provided.

ISO/IEC 25050 to ISO/IEC 25099 - SQuaRE extension division. These International Standards
currently include requirements for quality of ready-to-use software product (RUSP), commercial
off-the-shelf software and common industry formats for usability reports, and quality models and
measures for new technologies such as cloud services and artificial intelligence.

Stanaarastanmroecasea i conunctroirw y a1t E15288,
rticularly the processes for the specification and evaluation of quality requirements. ISO/IEC 25030
scribes how quality models can be used for systems and software quality requiyémgnts; and
D/IEC 25040 describes how the quality models can be used for system and-software quality
aluation.

e SQuaRE standards can also be used in conjunction with the ISO/IEC 33000 family of Intdrnational
hich are concerned with software process assessment) to provide. Standards which are doncerned
th software process assessment to provide:

a framework for quality requirements in the customer-supplier, process;

support for quality review, verification and validation, as Well as a framework for esfablishing
quantitative quality characteristics;

support for setting organizational quality goals in the management process.

e SQuaRE standards can be used in conjunction with ISO 9001 and ISO/IEC/IEEE 90003 (yhich are

support for setting quality goals (and certification where applicable);

support for design review, verification,and validation.
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Systems and software engineering — Systems and software
Quality Requirements and Evaluation (SQuaRE) — Quality-
in-use model

1 —Scope

This document defines a quality-in-use model composed of three characteristics (which.aie further
supdivided into sub-characteristics) that can influence stakeholders when products$ or syftems are
used in a specified context of use. This model is applicable to the entire spectrum ofjinformati¢n system
arld IT service system, including both computer systems in use and software products in use.

This document provides a set of quality characteristics for specifying, meaSuring, evalugting and
infproving quality-in-use.

In|this document, because context of use is specified as prerequisite-of-quality-in-use, contexf of use is
necessary to be re-specified to change prerequisite when a product or’service intend to fulfil fo context
of|use changes.

The model can be applied, in particular, by those responsible for specifying and evaluating|software
prjoduct quality, such as developers, acquirers, quality assurance and control staff, and independent
evialuators. Activities during product development that ean benefit from the use of the qualjty model
can include, but are not limited to:

— identifying requirements for information system and IT service system in use;

—|{ validating the comprehensiveness of a quality-in-use requirements specification;
—| identifying information system and.IT service system design objectives for quality-in-usej;
— identifying quality-in-use confrol criteria as part of overall quality assurance;

—| identifying acceptance criteria for information system and IT service system or information
systems;

—|{ establishing measures to address the consequences of using products in specified contex{-of -use;

—| presenting evaltiation items for ethics considerations when using information system and | T service
system,;

— supporting governance of digitalization activities.

2 | iNormative references

There are no normative references in this document.

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

© ISO/IEC 2023 - All rights reserved 1
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3.1 Quality-in-use

3.1.1

affect

change the attitude of a user (3.1.31) or other stakeholder (3.1.26) regarding a decision to acquire or use
a system (3.1.29)

3.1.2

attribute
inherent property or characteristic of an entity that can be distinguished quantitatively or qualitatively
by humaporautonrated mearns

[SOURCE{ISO/IEC 25000:2014, 4.1, modified — Notes to entry have been removed.]

3.1.3
compongnt
entity with discrete structure, such as an assembly or software module, within @ system (3.1.29)
considerdd at a particular level of analysis

3.1.4
context of use
combinatjion of users (3.1.31), goals and tasks, resources, and environment

Note 1 to|entry: The “environment” in a context of use includes the techaical, physical, social, cultural ajnd
organizational environments.

[SOURCE]1SO 9241-11:2018, 3.1.15]

3.1.5
customer
organization (3.1.13) or person that receives a product(3.1.14) or service

Note 1 to ¢ntry: In interactive system (3.1.29), customlers are sometimes the same as operators (3.1.12).

[SOURCE{ISO/IEC/IEEE 12207:2017, 3.1.16,. thodified — The original note 1 to entry and EXAMPLE Has
been rempved; a new note to entry has béen added.]

3.1.6
data quality
capability of the characteristies of data to satisfy stated and implied needs (3.3.3) when used under
specified|conditions

[SOURCE] ISO/IEC 25000:2014, 4.5, modified — “degree to which the characteristics of data satisfy”
has been changed to “Capability of the characteristics of data to satisfy”.]

3.1.7
developdr

individuall of organization (3.1.13) that performs development activities [including requirements (3.1.41)
analysis,wwmmmgﬁmm&&mmmmW,

[SOURCE: ISO/IEC 25000:2014, 4.6]

3.1.8
direct user
person who directly interacts with the product (3.1.14)

Note 1 to entry: This definition of the term “direct user” is originally for the term “user” that is defined in

ISO/IEC 9241-11:2018, 3.1.7. In this document, the term “direct user” is addressed to distinguish from “indirect
user" (3.3.4).

2 © ISO/IEC 2023 - All rights reserved
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3.19
information system

2023(E)

system (3.1.29) that comprises ICT products (3.3.2), ICT environment, and the people who use them or
are impacted by them which become a combination of interacting elements organized to achieve one or

more stated purposes

Note 1 to entry: While information systems can be part of larger systems that include other electro-mechanical
products and their users (3.1.31), this document considers these components (3.1.3) as part of the context of use
(3.1.4) of the system only if they have a direct relevant relationship to the ICT products and users who are part of
the information system. However, many of the quality attributes (3.1.2) can be applied to these larger systems of

syptems-as-well

Ndte 2 to entry: Information system in this document can be recognized as a system of interest.with
inferacting systems comprising the operational environment. An individual system is the same’as t
defined in ISO/IEC/IEEE 15288, i.e. “a combination of interacting elements organized to_achieve on
stqted purposes”.

Ndte 3 to entry: An embedded software system is not an information system for the purpose of this
information system in this usage is intended to describe a scope for quality cencerns that include

the other
he system
e or more

Hocument.
the target

enfities (3.1.30) effect on each other. The target entities included under the term.information system include ICT

prpducts (3.3.2), IT services and their operational environment comprised of(onie or more systems.

measure, noun
variable to which a value is assigned as the result of measurement (3.1.11)

Ndte 1 to entry: The plural form “measures” is used to refer collectively to base measures, derived me3
indlicators.

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

3.1.11
measurement
sef of operations having the object of detérmining a value of a measure (3.1.10)

Ndte 1 to entry: Measurement can include assigning a qualitative category such as the language 9
prpgram (C, C++, Ruby, etc.).

[SDURCE: ISO/IEC/IEEE 15939:2017, 3.17, modified — The original note 1 to entry has been re
a mew one.]

3.1.12
operator
inflividual or organization (3.1.13) that performs the operations of a system (3.1.29)

[SDURCE: ISQ/TEC/IEEE 12207:2017, 3.1.29, modified — Notes 1 to 3 to entry have been remo

3.1.13
ornganization

sures, and

f a source

placed by

ved.]

group of ppnplp and facilities with an arrangement of rpcpnncihilifiPQ authorities and relation

ships

EXAMPLE company, corporation, firm, enterprise, institution, charity, sole trader, association, or parts or

combination thereof, whether incorporated or not, public or private.

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.30, modified — "whether incorporated or not,
private" has been added in the EXAMPLE; note 1 to entry has been removed.]

© ISO/IEC 2023 - All rights reserved
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3.1.14

product

artefact that is produced, is quantifiable, and is deliverable to user (3.1.31) as either an end item in itself
or a component (3.1.3) item

Note 1 to entry: In this document, product refers to an ICT product (3.3.2) that is part of an information system
(3.1.9). ICT product components include subsystems, software, firmware, hardware, data, communication
infrastructure, and other elements that are part of the ICT product.

[SOURCE: ISO/IEC 25030:2019, 3.12, modified — The original notes 1 and 2 to entry have been replaced
by a new noteto nnh'y]

3.1.15
quality-ip-use
extent to which the system (3.1.29) or product (3.1.14), when it is used in a specified context gftise (3.1.ft),
satisfies ¢r exceeds stakeholders’ (3.1.26) needs to achieve specified beneficial goals or oGtcomes.

Note 1 to[entry: Beneficial goals can be stated as targets, in predefined conditions with-managed econonic,
environméntal, organizational, and societal risks (3.1.22).

Note 2 to entry: The quality-in-use model can be used as a guide to represent the luser’s (3.1.31) expectatidqns
about the $ystem's behaviour.

Note 3 to ¢ntry: Users of the quality-in-use includes direct and indirect users/(3.3.4). When applied to direct usérs
(3.1.8), quplity-in-use appears as “effect”, and to other stakeholders it appe€ars as “influence”.

3.1.16
quality measure
derived measure (3.1.10) that is defined as a measurement{8.1.11) function of two or more values|of
quality measure elements (3.1.17)

[SOURCE{ISO/IEC 25020:2019, 3.13, modified — The.abbreviated term "QME" has been removed.]

3.1.17
quality measure element

measure (3.1.10) defined in terms of a property and the measurement (3.1.11) method for quantifying
including|optionally the transformationby a mathematical function

—

t,

[SOURCE] ISO/IEC 25020:2019, 3.14, modified — The abbreviated term "QM" and note 1 to entry have
been rempved.]

3.1.18
quality property
property|of a target entity that is related to a quality measure element (3.1.17), and which can pe
quantifiefl by a measurement (3.1.11) method

3.1.19
quality requirement
requiremgnt’(3.1.21) for quality properties (3.1.18) or attributes (3.1.2) of an information system (3.1]9)
and IT service system that satisfy needs which ensue from the purpose for which that information
system and IT service system is to be used

[SOURCE: ISO/IEC 25030:2019, 3.15, modified — "ICT product, data or service" has been replaced by
"information system and IT service system" twice.]

3.1.20

quality sub-characteristics

set of one or more quality properties (3.1.18) that represent a unique aspect of a quality characteristic
(3.3.12)

4 © ISO/IEC 2023 - All rights reserved
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3.1.21

re

quirement

statement which translates or expresses a need and its associated constraints and conditions

[SOURCE: ISO/IEC/IEEE 15288:2023, 3.36]

3.1.22
risk
effect of uncertainty on objectives

2023(E)

Note 1 to entry: An effectis a deviation from the pyppr‘fpd — pasitive nnd/nr negative In this document the focus

is

Ng
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sdftware product
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de
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bn negative deviations leading to adverse consequences.

te 2 to entry: Risk is often characterized by reference to potential events and consequences; 0ra co
these.

te 3 to entry: Risk is often expressed in terms of a combination of the consequences-of an event

the combination of the severity of the adverse consequence and the likelihood jof an adverse co
Curring.

te 4 to entry: Objectives can have different aspects, such as financial, hegalth and safety, and envi
nls and can apply at different levels, such as strategic, organization-wide, project, product (3.1.14), an

te 5 to entry: Uncertainty is the state, even partially, of deficiency<f information related to, unders
owledge of, an event, its consequence, or likelihood.

DURCE: ISO/IEC/IEEE 15026-1:2019, 3.4.2]
.23

ople in general, living together in communities or in geo-political defined areas

te 1 to entry: Society means civil society(used in Sustainable Development Goals (SDGs) and g¢
Ciety, i.e. society at large.

.24

L of computer programs, procedures, and possibly associated documentation and data

te 1 to entry: Products [(3.114) include intermediate products, and products intended for users (3.1.1
pelopers (3.1.7) and maintainers (3.3.6).

te 2 to entry: In.SQuaRE standards, software quality (3.1.25) has the same meaning as software prod
3.9).

DURCE: JSQ/IEC 25000:2014, 4.31]

Sp

mbination

(including

hnges in circumstances) and the associated likelihood of occurrence. In this document risk is chajracterized

hsequence
ronmental
d process.

tanding or

o-political

1) such as

uct quality

ecified conditions

ed under

Note 1 to entry: This definition differs from the definition of quality in ISO 9000:2015 in that it refers to the
satisfaction of stated and implied needs, while the ISO 9000:2015, 3.6.2, quality definition refers to the fulfilment
of requirements (3.1.21); i.e. quality is defined as extent to which a set of inherent characteristics of an object
fulfils requirements.

[SOURCE: ISO/IEC 25000:2014, 4.33; modified — Note 1 to entry has been rephrased.]
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3.1.26

stakeholder

individual or organization (3.1.13) having a right, share, claim, or interest in a system (3.1.29) or in its
possession of characteristics that meet their needs and expectations

EXAMPLE End users (3.1.31), end user organizations, supporters, developers (3.1.7), customers (3.1.5),
producers, trainers, maintainers (3.3.6), disposers, acquirers, suppliers, regulatory bodies, and people influenced
positively or negatively by a system.

Note 1 to entry: Some stakeholders can have interests that oppose each other or oppose the system.

[SOURCE]ISO/IEC/IEEE 15288:2023, 3.44]

3.1.27
stakeholder need
prerequigite identified as necessary for a stakeholder (3.1.26), or a set of stakeholders,to.achieve pn
intended putcome, implied or stated within a specific context of use (3.1.4)

3.1.28
sub-sub-characteristic
subdivisipn of a quality sub-characteristic (3.1.20) established by the user (8.1.31) of a quality modglel
(3.3.10) to provide more granular representation of the quality attributes/(3.1.2) of a target entjty
(3.1.30)

3.1.29
system
combinatjon of interacting elements organized to achieve one orore stated purposes

Note 1 to ¢ntry: A system is sometimes considered as a product.(3:1.14) 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 associatled
noun, e.g. ircraft system. Alternatively, the word “system™is substituted simply by a context-dependent synonym
(e.g. aircrdft), though this potentially obscures a system principles perspective.

Note 3 to|entry: A complete system includes.all of the associated equipment, facilities, material, computer
programs/| firmware, technical documentatign, services and personnel required for operations and support{to
the degreq necessary for self-sufficient use in its intended environment.

3.1.30
target entity
fundamental thing of relevance to the user (3.1.31), about which information is kept, and which neelds
to be medsured (3.3.7)

Note 1 to pntry: Target entities include ICT products (3.3.2) and their components (3.1.3) for ISO/IEC 25010,(IT
services fqr ISO/IEC 1S-25011, and data for ISO/IEC 25012.

[SOURCE] ISO/IE€.25021:2012, 4.17, modified — "need" has been changed to "which needs"; note 1|to
entry hagbeen\added.]

3.1.31
user
individual or group that interacts with a system (3.1.29) or benefits from a system during its utilization

Note 1 to entry: Primary users (3.3.8) and secondary users (3.3.11) interact with a system, and primary, secondary,
and indirect users (3.3.4) can benefit from a system.

[SOURCE: ISO/IEC/IEEE 12207:2017, 3.1.70, modified — The original note to entry has been replaced by
anew one.]
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3.2 Quality-in-use characteristics and sub-characteristics

3.21
beneficialness

ex

tent of benefit resulting from the use of a product (3.1.14), system (3.1.29) or service

3.2.11

usability
extent to which a system (3.1.29), product (3.1.14) or service can be used by specified users (3.1.31) to
achieve specified goals with effectiveness, efficiency, and satisfaction in a specified context of use (3.1.4)

S
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Ng
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DURCE: 1SO 9241-11:2018, 3.1.1, modified — Notes to entry have been removed.]

P.1.2
cessibility

achieve identified goals in identified contexts of use (3.1.4)
te 1 to entry: Context of use includes direct use or use supported by assistjve\technologies.
DURCE: ISO 9241-112: 2017, 3.15]

P.1.3

itability

tent to which behaviours or outcomes, or both, of a product (3.1.14) meet (satisfy) specifi
quirements (3.1.19) when used

te 1 to entry: When a product or system (3.1.29) is especially recognized as an information system
IT service, suitability, which is a kind of sub-characteristic in quality-in-use (3.1.15), is important
ects (3.1.1) the gain or loss of opportunities forra more diverse and broader group of stakeholders
tain valuable benefits of use.

p.2
pedom from risk
tent to which a product (3.1.14).or system (3.1.29) mitigates the potential risk (3.1.22) to

p.2.1
bedom from economic risk
tent to which@aproduct (3.1.14) or system (3.1.29) mitigates the potential risk (3.1.22) to

use (3.1.4)

vicey there is concern that the economic risk has more impact to the economics in a more diverse a

gr

tent to which products (3.1.14), systems (3.1.29), services, environments and facilities can ble used by
ople from a population with the widest range of user (3.1.31) needs, characteristics and cdpabilities

ed quality

3.1.9) and
because it
(3.1.26) to

economic

htus, human life, health, society (3.1.23), financial values, enterprise activities, or the enviropnment

te 1 to entry: Risk includes economic risk, health risk, human life risk and environmental and societjal risk.

financial

htus, efficienit’eperation, commercial property, reputation, or other aspects in the intended contexts

te 1 to-entry: When a product or system is especially recognized as an information system (3.1.9) and IT

d broader

bup/of stakeholders (3.1.26) so that the risk monitoring used is often considered to be more focused {n addition

to

risk mitigation.

3.2.2.2

freedom from environmental and societal risk
extent to which a product (3.1.14) or system (3.1.29) mitigates the potential risk (3.1.22) to the
environment and society (3.1.23) at large in the intended contexts of use (3.1.4)

Note 1 to entry: When a product or system is especially recognized as an information system (3.1.9) and IT
service, there is concern the environmental and societal risk impacts on public properties in societies, and on
environments including societal or natural ecology systems in a diverse and broad group of stakeholders (3.1.26)

SO

that the risk monitoring used is often considered to be more focused in addition to risk mitigation.

© ISO/IEC 2023 - All rights reserved


https://standardsiso.com/api/?name=4f34549990caf75b8731b35f29a5a82c

ISO/IEC

3.2.2.3
freedom
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from health risk

extent to which a product (3.1.14) or system (3.1.29) mitigates the potential risk (3.1.22) to people’s
health in the intended contexts of use (3.1.4)

3.2.2.4
freedom

from human life risk

extent to which a product (3.1.14) or system (3.1.29) mitigates the potential risk (3.1.22) to people’s lives
in the intended contexts of use (3.1.4)

3.2.3

acceptadility

extent to[which a human response is favourable when accepting or installing a product (3.1.14), systém
(3.1.29) ar service software tool designed to perform some frequently used function

3.2.3.1

experiernce

extent to| which users (3.1.31) or stakeholders (3.1.26) accumulate knowledge or{skill acquired oyer
time, espgcially that gained in a particular profession

EXAMPLE Data analyses or replaying, simulating, or detecting similar/differeantpatterns based on recorded
weather dpta can help weather monitoring users to improve their knowledges or. skills for a weather forecastipg.
3.2.3.2

trustworthiness

extent to[which users (3.1.31) or stakeholders (3.1.26) have confidence that their expectations are njet
in a verifijable way

Note 1 to pntry: Aspects to ensure trustworthiness can include,*for example, reliability, availability, resilienfe,
security, privacy, safety, accountability, transparency, integrity, authenticity, quality, and usability.

Note 2 to| entry: Trustworthiness is an attribute (3.12) that can be applied to services, products (3.1.14),
technology, data and information as well as, in the context of governance, to organizations (3.1.13).

EXAMPLE When purchasing a product from aseller through an online shopping system (3.1.29), information
such as prpduct specifications, previous transaction history, comments or rating by the purchasers, description
of return §nd refund procedures, and ratings or warnings by the online store operation service site, as well|as
product photos, are used to determine_the'extent to which the product and seller will meet potential custonjer
(3.1.5) expectations for the purchase.

[SOURCE] ISO/IEC TR 24028:2020, 3.42, modified — "ability to meet stakeholders' expectations" Has
been chahged to "extent to.Which users or stakeholders have confidence that their expectations gre
met"; the[original notes-1"and 2 to entry has been removed; the original note 3 to entry has become
note 2 to pntry; 2 new/notes to entry have been added.]

3.2.3.3

compliance

extent to| which a user (3.1.31) or other stakeholder (3.1.26) has confidence that a product (3.1.1§),
system (3]1:29), software, or service in use meets requirements, as required by rules or laws

3.3 Related SQuaRE concepts

3.3.1

evaluator
individual or organization (3.1.13) that performs an evaluation

[SOURCE:

ISO/IEC 25000:2014, 4.10]
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3.3.2

ICT product

product (3.1.14) which uses information and communication technologies (ICTs) and can be a part of
information system (3.1.9)

Note 1 to entry: ICT product can constitute other ICT products (sub-products) and sometimes a component (3.1.3)
of an ICT product can also be considered as ICT products by themselves. Examples of ICT products includes
computer hardware, software products (3.1.24), software components, and data.

Note 2 to entry: ICT product refers to combination of one or more technology components (e.g. cloud, internet,
data, multimedia, communication, hardware, firmware, software, and middleware) that enables modern
computing and allows people and organizations (3.1.13) to interact and operate in the digital world:

Ndte 3 to entry: ICT product does not include people, machines, infrastructure, and other fagilities|[which are
indlependent from communication and data. ICT product includes hardware with embedded,computgr, such as
fifmware, sensors, and communicators, but not the users (3.1.31).

Ndte 4 to entry: While many artefacts like data sheets, user manuals, installation manuals, operatidns guides,
and configuration guides contribute to the quality of an ICT product and the information system that donstitutes
it, they are not ICT products by themselves.

[SDURCE: ISO/IEC 25030:2019, 3.8, modified — The original note 1 £o,entry has been removgd; 4 new
ndtes to entry have been added.]

3.8.3
implied needs
ngeds that may not have been stated but are actual needs

Ndte 1 to entry: Some implied needs only become evidentwhen the software product (3.1.24) is used in|particular
copditions (context of use).

EXAMPLE Implied needs include needs not stated but implied by other stated needs, and needs [not stated
befcause they are considered to be evident or obwious.

[SPURCE: ISO/IEC 25000:2014, 4.12]

3.8.4
indirect user
pdrson who receives outputfrom a system (3.1.29), but does not interact with the system

EXAMPLE Business mahagers, acquirers, product managers
[SPURCE: ISO/IEC 25030:2019, 3.9, modified — EXAMPLE has been replaced.]

3.8.5

ITservice quality
capability.@f)an IT service to satisfy stated and implied quality needs when delivered under|specified
conditiens

Ndte-) to entry: This definition differs from the ISO 9000:2015 quality definition mainly because the|IT service
quality definition Tefers to the satistaction of stated and Implied needs (3.3-3), wiile tiie 150 9000 quality
definition refers to the satisfaction of requirements (3.1.21).

[SOURCE: ISO/IEC TS 25011:2017, 3.3.10, modified — "degree to which an IT service satisfies" has been

changed to "capability of an IT service to satisfy"; "quality"” has been added; "used" has been changed to
"delivered"; note 1 to entry has been added.]

3.3.6
maintainer
individual or organization that performs maintenance activities

[SOURCE: ISO/IEC 25000:2014, 4.17, modified — Note 1 to entry has been removed.]
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3.3.7
measure, verb
make a measurement (3.1.11)

[SOURCE: ISO/IEC 25000:2014, 4.18, modified — Note 1 to entry has been removed.]

3.3.8
primary user
person or entity who interacts with the system (3.1.29) to achieve the primary goals

[SOURCE- lQﬂI/IF'(‘ 25030:2019 311 modified — "user" hasheen r‘hqngpr‘] to "pprcnn or fhing": note 1 to
entry hagbeen removed.]

3.39
product guality
capability of an ICT product (3.3.2) or its components (3.1.3) to satisfy stated and implied quality needs
when useld under specific conditions

Note 1 to pntry: This definition differs from the ISO 9000:2015 quality definition mainly because the softwqgre
quality (3.1.25) definition refers to the satisfaction of stated and implied needs (3.3.3), while the ISO 9000 qualjty
definition refers to the satisfaction of requirements (3.1.21).

ot

Note 2 to ¢ntry: Typically, users (3.1.31) do not consider systems (3.1.29) that only satisfy requirements as high-
quality syptems. Quality is related to satisfying and even surpassing expectations with associated constraifts
and condifions.

3.3.10
quality model
defined set of characteristics, and the relationships betweéh them, which provides a framework for
specifying quality requirements (3.1.19) and evaluating quality

3.3.11
secondary user
user (3.1.B1) who interacts with the product (3(1.14) to support the primary users (3.3.8)

EXAMPLE:
a) contgnt provider, system (3.1.29)umanager, administrator, security manager;

b) maintainer (3.3.6), analyser, porter, installer.

[SOURCE{ISO/IEC 25030:2019, 3.17, modified — More examples have been added.]

3.3.12
quality characteristic
category [of quality (3.1.25) attributes (3.1.2) that bears on the quality of the ICT product (3.3.2) |or
informatijon system

Note 1 to [efityy: Quality characteristics can be further divided into quality sub-characteristics (3.1.20). W
characteristt i i i i . i
characteristics can help subdivide quality characteristics into individual aspects that help in mapping them to
quality properties (3.1.18).

3.3.13

validation

confirmation, through the provision of objective evidence, that the requirements (3.1.21) for a specific
intended use or application have been fulfilled

Note 1 to entry: The objective evidence needed for a validation is the result of a test or other form of determination
such as performing alternative calculations or reviewing documents.

Note 2 to entry: The word “validated” is used to designate the corresponding status.
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Note 3 to entry: The use conditions for validation can be real or simulated.

3.3.14

verification
confirmation, through the provision of objective evidence, that specified requirements (3.1.21) have
been fulfilled

2023(E)

Note 1 to entry: The objective evidence needed for a verification can be the result of an inspection or of other
forms of determination such as performing alternative calculations or reviewing documents.

Note 2 to entry: The activities carried out for verification are sometimes called a qualification process
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te 3 to entry: The word “verified” is used to designate the corresponding status.

Quality-in-use model

1 General

cietal elements that are influenced indirectly by the use of systems; software products
Fvices.

ere are three main quality characteristics in the quality-in“use model: beneficialness, free
k, and acceptability. These three quality characteristies\dre chosen to represent all st
eds.

system and software products are widely used, they can affect and influence not only dif

t also organizations and elements of society atJdarge. Quality-in-use can be considered a r
affected and influenced not only by the quality of the system's software products, but al
hnagement principles and practices adopted‘by the stakeholders who govern them.

inufacturers have a responsibility to seciety at large to provide means to allow for conti
ich as possible, the effects and influenees of using the system’s software products.

erefore, quality-in-use can be regarded as the effect and influence on stakeholders resulting
e of systems software produtts-and/or IT services. The purpose of the quality-in-use model
prove quality-in-use by méasuring and evaluating its influence.

2 Stakeholder
e targets thatate’/influenced by using systems and software are not only their direct usel

e difference’of the targets. Accordingly, this document classifies these targets into the follo
pups; andithe aspects of interest for the quality-in-use model for each group is defined.

Operator of system and/or software (primary user and secondary user which are affected |

e target of quality-in-use is not limited to direct interaction. It alsp.itticludes any stakeholders and

hind /or IT

lom from
hkeholder

ect users
psult that
so by the

olling, as

from the
is to help

s but can

b0 include vafiods kinds of stakeholders. The influences (quality characteristics) are differeptiated by

wing four

Dy system

and software)

Organization which is responsible for the system and/or software management (secondary user
which is affected by system/software and indirect user which is influenced by system/software)

Customer using system and/or software (primary user, secondary user, and indirect user)

Public and societal elements influenced by the existence and use of the system and/or
(non-user)
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ality-in-use in context

When developing a system or product, context of use is closely analysed because understanding how
a target system or product is used by various stakeholders is very important information in deciding
user system interactions and the user interface specification.

Therefore, systems or products are developed based on an assumed or specified context of use, which
is a prerequisite. As systems or products are used under the context of use, quality-in-use is also
measured and evaluated accordingly.

When ev
assumed
the user'y
satisfied

Without

context o
achieve tl
to users t

When inf

developm

maintenalnce), or concurrent development and operation processes (e.g. DevOps) to the initia

specified
context o

44 Qu

Quality-i-use is the extent that the IT system or ICTproduct satisfies the stakeholder needs whenli

operation

Stakehold
their nee

and specified context of use during actual use, and to distinguish between cases in Afhi
intended goal is not fully satisfied even if it is a specified context, and cases in which(tis 1
because it is not a specified context.

h timely cycle that monitors, evaluates, and identifies actual deviations or,¢hanges in t
Fuse, and reflects the results in the improvement of the product, the risk of frequently failing

hemselves, including operators and societal public stakeholders.

ent process, a maintenance process in a timely manner (e.g. perfective or preventi

context of use and/or to the re-specified extended context’to cover the deviated or chang
[ use.

ality-in-use model structure

under the specified context of use.

er needs are classified as “beneficialness”, “freedom from risk” and “acceptability”, wh|
s correspond to quality characteristics. The quality-in-use model is shown in Figure 2.

e user's goals during use will increase. This can cause risks (e.g. economic; trustworthines

proving the product, improvement to quality (sub-)characteristics such as inclusivity,
adaptabillity or other quality characteristics can be achieved through the“application of an iterati

Ve
ve
ly
ed
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Quality-in-use

I

Beneficialness Freedom from risk Acceptability

-Usability -Freedom from -Experience
economic risk

-Accessibility -Trustworthingss
-Freedom from

-Suitability environmental and ¢<Compliance

societal risk

-Freedom from health
risk

-Freedom from human
life risk

Figure 2 — The quality<in-use model

In| Figure 2, “beneficialness”, “freedom fromh risk” and “acceptability” are the quality-in-use
characteristics. The boxes below each quality-in-use characteristic show the correspongling sub-
chlaracteristics.

» o« » o«

Adcording to 4.2, stakeholders are. divided into four groups: “operators”, “customers”, “responsible
organizations” and “society”. [The relationship between characteristics, sub-charagteristics,
stakeholders, and their aspects of ifiterest is shown in Annex B; examples of quality characterjistics and
supb-characteristics are shown.ih Annex C.

4.5 Target of the quality-in-use model
Figure 3 illustrates-the quality models and their target entities.

The quality-infisé model focuses on information system and IT service system that includes ICT
prioduct and.I'T"service under specified context of use.

The target information system and IT service system also include hardware and commfunication
fagilities, as well as data which are the subject of the data quality model.

The information system is within a wider human-computer system (such as an enterprise system,
embedded system, or large-scale control system) and can include users and the technical and physical
usage environment.

The evaluation scope can be determined by the user requirements or needs. Although the quality of the
system results from the aggregated quality of each component, the users generally perceive the quality
of the system as a whole instead of the individual components the system comprises.

EXAMPLE If the users of an aircraft with a computer-based flight control system are considered to be the
passengers, then the system upon which they depend includes the flight crew, the airframe and propulsion
systems, and the hardware and software in the flight control system; whereas if the flight crew are considered to
be the users, then the system upon which they depend consists only of the airframe and propulsion systems, and
the flight control system.
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Other stakeholders, such as software developers, system integrators, acquirers, owners, maintainers,
contractors, quality assurance and control professionals, are also concerned with the quality.

Figure 3 depicts how different quality models apply to different components of an information system or
IT service system. The quality models together serve as a framework to ensure that all relevant aspects
of quality are considered in specifying requirements, developing, or evaluating information systems,
ICT products, data, or IT services. However, the priorities assigned to the quality characteristics in each
model depend on the context in which the information system is used. The context of use represents a
collection of interacting factors including:

Gamd. £ 1 it la. 11l 2 4] 4+
I user;_. Ly lJCD Ul lJCUPlC Ul CTIILILITS VWIIU VWIll DT ualus LIIC D‘yDLClll,
— goalg users’ intention to achieve by using the system;
— user pnvironment: situation in which users are using the system;

— system context: nature and technical context of the system being used.

Data
quality
model
>
Information system &\
/ ICT product v i Context of use
|
Product y
quality g Software Data N _
model Q": el
: User
Hardware and $\) : environment
L - |
communication facility, i
|
FO
IT service system o
y O ST
IT service : Context of use
|
|
. U |
e En
Gl el vice provision system ' !
model @ P y : User :::
\ | environment i
| i
|
| ===
l i
o ——
NOTE Arrows. indicate the target entities within information systems or IT services to which SQuaRE
quality mqdels.apply.

Figure 3 — Quality models and their target entities
NOTE1 When an IT service does not contain an ICT product and its components, the IT service is evaluated
separately from them.

NOTE 2  The product quality model is indirectly applied to hardware and communication facilities when they
are a component of an ICT product.

NOTE 3  Service provision system is an information system to provide IT service to users, including people,
processes, technology, facilities and information.
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4.6 Using the quality-in-use model

The purpose of the "quality-in-use” model is to characterize the effects and influences that can be
experienced by using information system and IT service system; that is, to define, measure, evaluate and
improve the quality of systems and software products and IT services when using them. Characteristics
and sub-characteristics of quality-in-use models cannot be represented as specifications because they
are affected and influenced by the result of use by humans or other entities.

Annex D shows examples of applying the quality-in-use model for certain kinds of systems.

A R L - a ntarn 1on nd d m da one nd d ha dacian nd_a@
ISP/IEC 25030 and ISO/IEC 25040 can be referred to for design and evaluation of quality-inspise at the
system level; ISO/IEC 25022 can be referred to for detail and measurement of quality charagteristics;

anld ISO/IEC 25062, ISO/IEC 25063, ISO/IEC 25064, ISO 25065 and ISO/IEC 25066 can bereferred to for
common industry format for usability-related information.

raluation.
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Annex A
(informative)

Comparison with the quality-in-use model in ISO/IEC 25010:2011

Figure A.1 shows the quality-in-use model defined in ISO/IEC 25010:2011.

After thi
influence

On the ot
Figure A
is the ou
“effective
model de

Quality
In Use
I
| | | | |
. _ . . Freedom Context
Effectiveness Efficiency Satisfaction .
From risk coverage
Effectiveness Efficiency Usefulness Economic risk Context
Trust mitigation completeness
Pleasure Health and Elexibility
Comfort safety risk
mitigation
Environmental
risk mitigation

Figure A.1 — Quality-in-use model in ISO/IEC 25010:2011

b model was defined, as system and software products are widely used, their effect a
can extend from their direct users to organizations and society at large.

her hand, Figure A.2 shows the usability<concept and definition described in ISO 9241-11:20]
|2 shows that usability which consists of “effectiveness”, “efficiency” and “satisfactid
fcome by “use” of the product,(System and service under the identified context of use.
ness”, “efficiency” and “satisfaction” are parts of quality characteristics in the quality-in-u

fined in ISO/IEC 25010: 2014;\this model is mainly focused on “use”, that is, direct users.

) Outcome of use
c— Usability —%\

Effectiveness

Efficiency

text off use

Use —Pp

System,
v y Goals
. Products,
vironment and Satisfaction
or
Tasks

Service

it

Other outcomes~

o Accessibility

..............
¢ Avoidance of
harm from use

\( . etc. /;

Resources

A 4

“Outcome of use” is emphasized

Figure A.2 — the usability that results from use of a system, product, or service in a context of

16

use in IS0 9241-11:2018
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To expand the target of quality-in-use to not only direct users but also indirect users and other
stakeholders, the quality-in-use model has been revised. Figure 2 shows the revised quality-in-use
model in this document.

The major changes are the range of quality characteristics and sub-characteristics. Concretely, the
following changes have been made.:

a) As a kind of quality characteristic, “beneficialness” which includes “usability” as a sub-
characteristics is defined.

b) 'T‘hmlgh “freedom from risk” remains as a qnq]ifv characteristic_the range of sub-characteristics
are wider.

c)| As a kind of quality characteristic, “acceptability” is defined. These charactefistics [and sub-
characteristics did not appear in the previous model. However, they are)yvery important
characteristics to explain the influence on not only direct users but also orgahizations and society
at large (see Annex B).

d)| The range of context of use is based on the prerequisite of context caverage. So, in this document,
context coverage is not a quality characteristic.

»n o«

In|Figure A.1 and Figure A.2, the term “effectiveness”, “efficiency, ‘and “satisfaction” appear.| They are
st]ll usable as elements of usability which is one of the quality subssub-characteristics in this document.

THese can be described as follows, similar to ISO/IEC 25010:2011.
— Effectiveness: accuracy and completeness with whichidentified goals are achieved.
— Efficiency: resources used in relation to the results achieved.

Typical resources include time, human effofit; costs, and materials, e.g., information syst¢m and IT
service system satisfaction.

— Satisfaction: extent to which a user ot”other stakeholder perceives the results of use of fa system,
product, or service to meet their meeds and expectations.

Fgr a user who directly interacts with the product or system, effortless (i.e. physically comfortable
wlthout fatigue) and enjoyability (i.e. psychologically comfortable with positive feelings or mofivations)
arld usefulness (i.e. useful to achieve its own purpose) are relevant to satisfaction. For a user who does
ndt directly interact with the product or system, only usefulness is relevant.

These are referring toZand modified from ISO 9241-11:2018.
In|ISO/IEC 25040:2011, “context coverage” is defined as follows:

«

gree toavliich a product or system can be used with effectiveness, efficiency, freedom from risk and
safisfaction in both specified contexts of use and in contexts beyond those initially explicitly identified”.

This:quality characteristic has two sub-characteristics. Their titles and definitions are as follgws:

— contextcompleteness: degree to which a product or system can be used with effectiveness, efficiency,
freedom from risk and satisfaction in all the specified contexts of use;

— flexibility: degree to which a product or system can be used with effectiveness, efficiency, freedom
from risk and satisfaction in contexts beyond those initially specified in the requirement.

From these definitions, context coverage is defined as whether or not the target information system
and IT service system can be used under the assumed context of use.

Firstly, as these definitions focus on the previous quality-in-use description, the range of targets is
narrow.
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Figure A.3 — Concept of context coverage

Figure A.3 illustrates the concept of context coverage; that is, the relationship betwe
all possible contexts of use (N) and each context of use which can actually be used.
3, case 3 and case X are contexts which actually cannot be used. So, the”degree of contg
is (N-2)/N. However, as the proposed quality-in-use model focuses on-the effect and influen

hre a prerequisite. If the context changes and the target information system and IT serv
nnot be used, quality-in-use cannot be measured because “use®is a prerequisite in quality-

d context of use.

responding to the change of context is important«This issue can be resolved by iterati
mprovements to “user assistance” of “interaction capability” and/or “adaptability”
y” defined in the product quality model in the>ISO/IEC 25010 revision. The product th
r “maintainability”. Whether information system and IT service system can be used und
context or not is dependent on their specification. So, context coverage can be one of su
istics in product quality.

contexts which cannot be used are not included in the target.cThis means that assumrd

h considering “use”, a context of use is predefined. So, when ‘context changes, the context i$

en
In
xt
ce

ce
n-

ve
of

er
b-
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Annex B
(informative)

The relationship between quality characteristics, quality sub-

characteristics, and their stakeholder’s needs

Tglble B.1 shows the relationship among quality characteristics, quality sub-characteristics;

st

hkeholder’s needs.

Table B.1 illustrates the example of clustering and naming each stakeholder’s needs for

bd
fo
ch

A{
us
dd
ac
in
dd
to

cause each stakeholder’s needs can be clustered into four groups, and hard)to define

and their

reference
uniquely

- every group. From the description of stakeholders’ needs in each group, their qualjty-in-use

Aracteristics, sub-characteristics, and measures are defined as requirements.

pects of interest represent various concerns of stakeholders who arge‘involved in the pr

pducts-in-

e; and they are sources of stakeholder’s needs. They are described@nd named differently or] similarly

pending on various types of stakeholders. It is difficult to define such aspects of interests co

hsistently

ross these different stakeholders. However, it can be considered to describe most of aspects of
ferests by using quality-in-use sub-characteristics or theit“combinations that are defing¢d in this
cument. Similarly, it can be considered to adapt measures for quality-in-use sub-characterfstics and

describe quantitatively aspects of interests.

Table B.1 — An example of the relationship:between quality characteristics, quality sub-

characteristics, stakeholders, and their aspects of interest

Scope of needs to be satisfied

Aspects of interests (as sources of needs) for each stakeholder’s type

— accessibility

man-hour for

management

efficiency

efficiency

Characteristics Sub-characteristics |Responsible organ- |Operator Customer Public and sqciety
ization
beneficialness — usability =>.cost and benefit effectiveness effectiveness |— taxrevenge

— stock price Index

societal risk

— suitability Satisfaction Satisfaction |— employ pqople
— man-hour for
operation
— stock price
— advantage
fr¢edom from risk —“freedom from — reliability safety safety — atmosphefic temper-
economic risk . . . ature
— accountability privacy privacy
— freedom from . i — amount of COx
health risk — safety self-authority self-authority |oyhaust
— freedom from — privacy reliability reliability — noise
environmentaland |__ security

— water quality

— freedom from

human life risk

dVdiid‘UiiiLy
confidentiality

maintainability

— the number of acci-

dents or matt

— damage cost

— crime

ers
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Table B.1 (continued)

Scope of needs to be satisfied

Aspects of interests (as sources of needs) for each stakeholder’s type

Characteristics Sub-characteristics | Responsible organ- |Operator Customer Public and society
ization
acceptability — experience — trust — trust — trust — trust
— trustworthiness |— transparency — transparency — transparency |— transparency
— compliance — brand image — ethics — ethics — ethics
— corporate identi- |— good tools — fair trade
flcatlon gr\ r‘mr\nl-r\]r onsidaration-ta
— loyalty . nature
— good training
— traceability
— service support
— no previous
conviction
— ethics
20 © ISO/IEC 2023 - All rights reserved
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Annex C
(informative)

Example of quality-in-use characteristics and their effect and
influence

Tglble C.1 shows examples of different stakeholder needs and quality-in-use characteristics. These
examples describe a case of goods delivery by using a drone. In this example, actiuities of each
stakeholder, each stakeholder’s needs, and their details are shown.
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Table C.1 — Examples of different stakeholder needs and quality-in-use characteristics

erator sets

drones to d4
by air to cug
intends to ¢
delivery serj

p to use multiple
liver commodities
tomers, the operator
mplete a successful
vice.

flight route, and load it on the
drone to be ready to fly and be
sent to its customer.

— Easy to set flight delivery
route within a short time with
the drone able to automatically
adjust its flight route in real
time.

— Free from operational
mistakes when inputting and
checking the destination address
and command as to when and
where to depart from.

— Easy to check the current
location and status (e.g. flying at-
titude, speed, directions, height)
of a flying drone.

— Easy to check potential mal-
functions of an individual drone
and a drone delivery system
throughout the process when the
drone is prepared to depart, is
flying, and is returning.

Usability (satisfaction)

— Not feeling tired and stress-
ful and feeling comfortable
physically and mentally' during
daily operations,

Accessibility

— Easily operable from multi-
ple places.and able to take over
monitering and controlling of
flying drone at any time.

=< Operable by disabled oper-
ator.

Suitability

— Easy to make sure the drone
completely and successfully
delivered the commodity to

the designated customer (e.g.

working operations jobs with
stable incomes.

Freedom from environmental
and societal risk

— Sufficient and certain oper-
ations to prevent the working
environment from deteriorat-
ing for the operator (e.g. noisy,
longer working hours).

Freedom from risk to human
life

— Sufficient automatic acci-
dental collision avoidarieé with
operators and peoplé.

— Sufficiently.secured against
unauthorized access to avoid
high jacking ofithe control
operation for intentional attacks
againstoOperators and people.

— -Sufficiently capable to
gonfinuously provide operations
jobs that ensure low physiolog-
ical and psychological loading
during operation of the system
and service (e.g. reduce stress of
drone operators by ensuring de-
livery job with fewer incidents).

Quality-in-use Beneficialness Freedom from risk Acceptability
characteristics
corresponding
to stakeholder
needs
Operators Usability (effectiveness and Freedom from economicrisk |Experience
efficiency of usability) — Sustainable enough, with — Learnable about what is the
— Easy to pick up a designated |highly successful ratio of faster route and how long it takes
EXAMPLE: LUllllllUL‘liLy CUTIT CLL}_)/, 4 iupuL dc“vcl y VViLll VCl_y fCVV illLi\.‘lCllL fUl L‘lC}iVCl _y dllL‘l TCLuril.
When a delifery service op- and check delivery address, set  |[occurrences in order to continue

— Learnable regarding the
commanding or helping the
machine learning of the drone,
about the places td be avoided
the flying routes'and dangeroup
behaviours to beprevented.

=

Trustworthiness

— Availability to monitor and
recordaccurate information o
the actual status of the drone
transparently in real time (e.g.
flying to geometric points,
attitude, speed, acceleration,
directions, height).

— Availability to monitor and
record accurate information of
the actual status of the drone
sufficiently transparent to
demonstrate that the drone
completely avoids prohibited
behaviours in routine and eme
gency operation, even when th
drone operates autonomously
or receives instructions or com
mands from the operator.

Compliance

— Availability to monitor and
record accurate information oi}
the actual status of the flying
drone to determine the follow-
ing: whether it conforms to whpt
is agreed with the customer;
whether it automatically selectfs
its flying route through only
allowable flight areas accordin
to regulations or laws.

4]

PEISUIIATTUCIIUITICAUIUIL, dUUT TS5
or place).
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fl

(Person who purchased a com-
modity and is going to use the

efficiency of usability)

— Easy to order without

Table C.1 (continued)
Quality-in-use Beneficialness Freedom from risk Acceptability
characteristics
corresponding
to stakeholder
needs
Customers Usability (effectiveness and Freedom from economicrisk |Experience

— Demonstrable convincing
data that there are very few

— Learnable from usage
records about the cost versus
nce and

EX

Wi
re
fly
Py
re
in
dg

H < dal ul
HE-arone-aerivery-Serviees

AMPLE:

hen a customer decides to
fuest delivery using the

ing drone, the customer can
rchase the commodity and
uest with necessary input
formation for the flying drone
ivery service.

ictal e . £dals
FrStaresHrhputHRg-otraeivery

information.

— Easy to change where and
when the customer can receive
products even after the drone
departs.

— Canreceive a commodity
without any damage.

— Easy to make sure the drone
is approaching to deliver the
commodity and to prepare to
receive in a timely manner.

Usability (satisfaction)

— Deliverable on desired date
and time without damages
frequently enough to feel com-
fortable.

— Sufficiently affordable and
cost-effective performance when
using the flying drone delivery
service compared to other
methods.

Accessibility

— Canrequest changing the
destination.

— Can monitox where the drone
is flying and change the destina-
tion fronranywhere.

— ~Can‘use regularly or emer-
gently from anywhere in wide
aréas and locations with high
successful ratio of delivery with
few incident occurrences.

— Operable by disabled em-
ployees.

Suitability

— Canregularly and emer-
gently receive commodities on
desired date and time without
damages.

LCanx i1e)

Lt

£ 1 £
SeetireReesottamageortossot
the purchased commodity (e.g.
drop to a wrong address, send
to a wrong person who is not the
customer, collide with something
during the flight).

— Customers are well informed
on provision of insurance to
waiver of payment or compensa-
tion for damages to commodity
or other entities or peoples
caused by an accident or jncident
during the delivery to the.cus-
tomer.

Freedom from emvironmental
and societal risk

— Demonstrable convincing
data that'there are very few
accidents or incidents that
adversely affect the environment
around the customer (e.g. noise
ofapproaching drone, collision
with trees, flowers, pollution of
natural resources such as water,
soil or air used by customer).

Freedom from risk to human
life

— Demonstrable convincing
data of automatic avoidance of
taccidental collisions with the
customer.

— Sufficiently secured against
unauthorized access in order to
highjack the control operation
for intentional attacks against
operators and people.

H s £,
coRvertertperferire
improvement detétmjnations
whether to use the flying drone
delivery seryiee)or other meth-
ods.

Trustwerthiness

— \Convincingly clear that,
threugh the use of th¢ service,
the flying drone delivery is suf-
ficiently available corfrectly and
punctually as requesfed by the
customer.

Compliance

that,
service,

—Convincingly clear
through the use of th
the system and servige are oper-
ated in adherence to §greements
between the customgr and the

service provider.

with flying drone with negotia-
tion to operators even under bad
weather conditions.

© ISO/IEC 2023 - All rights reserved
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EXAMPLE:

efficiency of usability)

— Easy to pick up a designated

"

— Recoverable within a suffi-
ciently short duration to mitigate

Table C.1 (continued)
Quality-in-use Beneficialness Freedom from risk Acceptability
characteristics
corresponding
to stakeholder
needs
Responsible organization Usability (effectiveness and Freedom from economicrisk |Experience

— Learnable regarding pre-
venting accidents and incidents

A delivery s
tends to derf
es, to exten
areas and t
of an accele
vice using f

brvice provider in-
honstrate advantag-
service available
increase customer
ated delivery ser-
ing drones at the

coRrot T aeHoad ot
drone to be ready to fly and send
to its customer within a short
lead time.

Can deliver a lot of commod-
ities to the customers within a
short delivering time.

H Liolale 1N
compeRsaco ity wieh

system failure occurs.

Freedom from environmental
and societal risk

— Sufficiently capable to
continuously minimize incident

oot alal
theeai-posstbireatseexpes
sive compensation, from recox
of incidents experienced during
operation of the flying-drone
delivery service.

)

Trustworthiness

customer's fequest. occurrences which adversely — Availability of monitoring
— Can optimize or decrease affect the environment or soci- |and recording reliable informa
efforts of operations and admin- |etal properties (e.g. the drone tion on(the actual status of the
istration to continue to business |crashes possibly igniting a fire dronetransparently enough to
operation. on a mountain, in a forest, or a demerstrate that the drone cofn-
erson’s house). letely avoids prohibited behay-
Usablllt.y. (sa.tlsfactlon) b ) . ?ours an folloSvs instructions
— ]ustlf_lcatlon that th_e system F‘reedom from risk to human\ ;. .o mmands from the operatoy,
and service are competitive life even when the drone can auto-
enough to attract customers — Suffici i i matically do machine learning pr
compared to other delivery ser- u 1c1¢n.t auton_mtlc &ecl- operate autonomousl
vice methods by demonstrating dental collision avoidangé with P Y-
with operations data that these operators and people. — Ease of analysing perfor-
are abl_e to deliv_er commodities |__ Sufficiently§etured against |Mmance data of the_system and ifs
by fulfilling various c1_15torr_1er unauthorized‘@etess in order to | Service to de_:te_rmme_ suc_cessfu
requests, an.d continuing d}st:fmt highjack thg control operation deh\./ery ratio 1nclqd1ng 1n.f0r-
and justin time delivery within | o1 intentional attacks against mation for improving busmes_s
acceptable delay and tolerable operators and people. processes, such as time to deliy}-
damage parameters. ery, idle time, damaged levels of
. =~ZSufficiently capable of con-  |commodities and frequency anfl
Accessibility tinuously assigning employees to |severity of incidents.
_ ; : jobs that assure low physiolog- . .
s e o D e pychological loaing. |- Certaityofustinable
gle service areas during operation of the system dellve_r}_/ service business with{
: and service (e.g. reduced stress | Ot crl.tlcal incidents, probl(.ems
— Can employ disabled person- |of employees by ensuring deliv- |°TF acc@ents b}f demonst_ratmg
nel as operators, ery jobs with fewer incidents, the reliable daily operation of
In order taperform one of reduced effort to check and system and its service.
societal responsibilities, the Ei)elé)l;r:ste})le drone when returned — Accountability to problem
system and its service can be ' incident reports by responding
capable‘pf delivering essentials and publishing them quickly.
‘,Nith flying d.rones' even when it — Available to access feedback
is under difficult c1rcu_mstances information on the voice of the
such as support materlal's that customer to know whether
are requested to be ca.lrrled m service operation provides good
for recovery from accidents or correspondence for customers
natural disasters. and society at large or not (e.g.
Suitability status of resolutions for custom-
er claims or negative opinions,
— Continuously operate the fly- reputation among customers apd
ing drone delivery service with society at large).
sufficiently successful delivery
ratio in maximum available Compliance
circumstances (e.g. under bad _ —Convincingly reliable daily
weather, natural disasters, ac_c1- operations to evidently conform
dents) to earn a good reputation to global, or local regulations or
from customers a_n_d the public laws (e.g. flying routes, areas,
and to gain ben_eflclal revenue altitudes, drone behaviour in the
enou_gh to continue the delivery vicinity of people).
service business.
24 © ISO/IEC 2023 - All rights reserved



https://standardsiso.com/api/?name=4f34549990caf75b8731b35f29a5a82c

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	3.1 Quality-in-use 
	3.2 Quality-in-use characteristics and sub-characteristics 
	3.3 Related SQuaRE concepts 

	4 Quality-in-use model 
	4.1 General 
	4.2 Stakeholder 
	4.3 Quality-in-use in context 
	4.4 Quality-in-use model structure 
	4.5 Target of the quality-in-use model 
	4.6 Using the quality-in-use model 

	Annex A (informative)  Comparison with the quality-in-use model in ISO/IEC 25010:2011 
	Annex B (informative)  The relationship between quality characteristics, quality sub-characteristics, and their stakeholder’s needs 
	Annex C (informative)  Example of quality-in-use characteristics and their effect and influence 
	Annex D (informative)  Example of applying the quality-in-use model to an application 
	Bibliography 

