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ISO/IEC 25030:

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electro
Commission) form the specialized system for worldwide standardization. National bo
are members of ISO or IEC participate in the development of International Standards

2019(E)

technical
dies that
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
take part in the work.

IEC, also

THe procedures used to develop this document and those intended for its further maintelllance are

dgscribed in the ISO/IEC Directives, Part 1. In particular, the different approval critéria n
the different types of document should be noted. This document was drafted in accordance
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Atttention is drawn to the possibility that some of the elements of this document may be tH
of| patent rights. ISO and IEC shall not be held responsible for identifying any or all su
rights. Details of any patent rights identified during the development of\the document will
Infroduction and/or on the ISO list of patent declarations received (seewww.iso.org/patents)

stitute an endorsement.

Fgr an explanation of the voluntary nature of standards, the meaning of ISO specific t
ressions related to conformity assessment, as wellYas information about ISO's adheren
rld Trade Organization (WTO) principles in theTechnical Barriers to Trade (TBT) see
org/iso/foreword.html.

T‘Jis document was prepared by Joint Techifical Committee ISO/IEC JTC 1, Information t
Subcommittee SC 7, Software and Systems Engineering.

This second edition cancels and replaces the first edition (ISO/IEC 25030:2007), which
tefhnically revised.

The main changes compared to\the previous edition are as follows:
— extension of the view(from software to system;

—{ enhancement and-deéployment of quality requirements;

— clarification{of quality requirements definition steps:

— stating them exhaustively by using the quality models;

— ospecifying them with the quality measures with criteria for evaluation;

peded for
with the

e subject
Ch patent
be in the
br the [EC

does not

brms and
ce to the
Www.iso

chnology,

has been

— “dlarification of how to use quality requirements.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

It is important to identify and specify quality requirements as part of system, software and data
requirements, because finding the right balance of quality requirements, in addition to well-specified
functional requirements, is a critical success factor to meet the stakeholders' objectives. Quality
requirements are needed for:

specifying the system, including contractual agreements and call for tender;

p]anning the project in(‘hlding feasibilitv analvsis:

developing the system, including identification of architecture drivers or potential quality proble:lns
during development; and

evalyating the system, including objective assessment and certification of quality.

This docyment focuses on defining, using and governing quality requirements. If not,clearly defingd,
they can pe viewed, interpreted, implemented and evaluated differently by the relevant stakeholdefs.
This can fesult in systems that are inconsistent with user expectations and of\poor quality; and time
and cost joverruns to rework the system. Therefore quality requirements for)the system need to pe
specified|clearly at the earliest stage of the development or acquiring process as possible, to provid¢ a

critical input to the development or acquisition.

This docyment can be used to improve the quality of quality requirements, by providing requiremerts

and recorpmendations for them, and provides guidance for the steps used to define and use them.

Quality requirements can be categorized into characteristics/subcharacteristics by using the
quality nfodels defined in the ISO/IEC 2501n family of statdards. Measures of these characteristids/
subcharafteristics, which are defined in the ISO/IEC 2502n family of standards, can be used to specify
quality r¢quirements and evaluate the quality of the¢target system or data. After ISO/IEC 25030:20D7
was publjshed, several international standards which define these models and measures have begn

published and so the previous edition has become-inconsistent with these standards.

Furthernjore many systems are now deeply-embedded into social infrastructures used in daily life. This
requires the systems to achieve much higher quality; e.g., connected systems need to be interoperalle

and secufe, reliable, maintainable andtusable.

This revipion updates the quality requirements division of SQuaRE series, aligning it with the otHer
divisions| and furthermore providing more practical guidelines for defining and using quality

requiremients.

Figure 1 |llustrates thedoyganization of the SQuaRE series representing families of standards, further
called diyisions. The“SQuaRE series consists of five main divisions and on extension division. The

divisions|within thre,SQuaRE series are:

Vi

ISO/1EC 2500n — Quality Management Division. The standards that form this division defi
all cdmmon models, terms and definitions used by all other standards in the SQuaRE series. The
diViS o-Biavda Aalrarm an nd oridanca fq hao ARaRRaYa nd aanagamaon a nralo

ISO/IEC 2501n — Quality Model Division. The standards that form this division provide quality
models for system/software products, quality in use (QIU), data, and IT services. Practical guidance
on the use of the quality model is also provided.

ISO/IEC 2502n — Quality Measurement Division. The standards that form this division include
a system/software product quality measurement reference model, definitions of quality measures,
and practical guidance for their application. This division presents internal measures of software
quality, external measures of software quality, QIU measures and data quality measures. Quality
measure elements forming foundations for the quality measures are defined and presented.

ISO/IEC 2503n — Quality Requirements Division. The standard that forms this division helps
specifying quality requirements. These quality requirements can be used in the process of quality
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requirements elicitation for a system/software product to be developed, designing a process for
achieving necessary quality, or as inputs for an evaluation process.

— ISO/IEC 2504n — Quality Evaluation Division. The standards that form this division provide
requirements, recommendations and guidelines for system/software product evaluation, whether
performed by independent evaluators, acquirers or developers. The support for documenting a
measure as an Evaluation Module is also presented.

ISO/IEC 25050 to ISO/IEC 25099 are reserved for SQuaRE extension International Standards, which

currently include in ISO/IEC 25051 requirements for quality of Ready to Use Software Products (RUSP)
and-nstractionsfor-testing—and-n156 R 360-to156 069-commoentrdustryformat for
udability.
Quality Model Division
2501n
ualit . ualit
Q. Y Quality Management R Y
Requirements . Evaluation
o Division .
Division 2500n Division
2503n 2504n
Quality Measurement
Division
2502n

Extension Division
25050 - 25099

Figure 1 — Organization of the SQuaRE series of International Standards
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Systems and software engineering — Systems and software
quality requirements and evaluation (SQuaRE) — Quality
requirements framework
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is document provides the framework for quality requirements for systems, software-pro
ta, which includes concept of the quality requirements, and requirements and recomniend
e processes and methods to elicit, define, use and govern them. Intended readess.of this
lude, but are not limited to:

acquirers: evaluate if the system/software products/data fulfills their value'proposition,
the expected quality,

the expected quality,

testers: verify and validate that the system/software products/data meets the expected g
project managers: plan, monitor and control the achievément of the expected quality, and
independent evaluators: evaluate the system/software products/data with the objective

is document complies with the technical proeesses defined in ISO/IEC/IEEE 15288, V
evant for elicitation of stakeholders’ quality needs and for defining, analyzing and mg
ality requirements. In this document, the\quality models in ISO/IEC 25010 and ISO/IEC 2
ed to categorize quality requirements.afid to provide a basis for quantifying them in terms
basures in the quality measure division of ISO/IEC 2502n.

ocess requirements, etc.), and-prescribes neither any specific quality measure nor an
velopment process.

Normative references

e following decuments are referred to in the text in such a way that some or all of thej

Jucts and
htions for
locument

.e,, meets

developers: design, implement and test the system/software produets/data to ensure that it meets

uality,

‘riteria.

vhich are
intaining
5012 are
of quality

is document does not cover specification of the other requirements (such as functional requlirements,

i/ specific

r content

copstitutes requirements of this document. For dated references, only the edition cited applies. For

ur

IS
an

dated references, the latest edition of the referenced document (including any amendmentg

D/IEG-25000:2014, Systems and software engineering — Systems and software Quality Req
d Evaluation (SQuaRE) — Guide to SQuaRE

) applies.

Liirements

[SO/IEC 25010:2011, Systems and software engineering — Systems and software Quality Requirements
and Evaluation (SQuaRE) — System and software quality models

ISO/IEC 25012, Software engineering — Software product Quality Requirements and Evaluation
(SQuaRE) — Data quality model

ISO/IEC 25022, Systems and software engineering — Systems and software quality requirements and
evaluation (SQuaRE) — Measurement of quality in use

ISO/IEC 25023, Systems and software engineering — Systems and software Quality Requirements and
Evaluation (SQuaRE) — Measurement of system and software product quality
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ISO/IEC 25024, Systems and software engineering — Systems and software Quality Requirements and
Evaluation (SQuaRE) — Measurement of data quality

ISO/IEC/IEEE 15288:2015, Systems and software engineering — System life cycle processes

3 Terms and definitions

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

ISO and [EC maintain terminological databases for use in standardization at the following addresses

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

— IEC Hlectropedia: available at http://www.electropedia.org/

NOTE The essential definitions from ISO/IEC 25000 and the other ISO standards are reproduced here.

31
classification axis
total range of a mapping of systems and software for categorizing them fromraparticular perspectiv

3%

[SOURCE{ISO/IEC TR 12182:2015, 3.7]

3.2
context ¢f use
conditionfs and constraints under which ICT products (3.8) aréused by specific users (3.20) in a specif
environmnjent to achieve specific goals as part of the larger iriformation system (3.10)

—

C

Note 1 to gntry: Environment includes physical aspects such@s equipment and resources as well as social aspe¢ts
such as defnographics and culture.

3.3
deploymgent

deploymént of requirements

assignmejnt of requirements (3.16) along.with the system decomposition

3.4
derivatign

derivatioh of requirements
translatiqn and elaboration*of requirements (3.16) from one type of requirements to another in the
same system level

Note 1 to ¢ntry: Types-of requirements include quality in use (3.13) requirements, product quality requiremefts
(3.15) and|data requihements.

3.5
domain-based requirement

: 2 4.2 P a1c : 1. : 1 :
requirement{oIojorgmatea tronritsapprcatromaomarn

3.6
functional requirement
requirement (3.16) that specifies a function that a system or system component shall perform

[SOURCE: IEEE 730:2014, 3.2]

3.7

ICT requirement

requirement (3.16) resulting from adoption of some information and communication technologies (ICTs)
technical solutions in the design process

Note 1 to entry: ICT technical solutions include web-based technologies, cloud servers, and so on.

2 © ISO/IEC 2019 - All rights reserved
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3.8

ICT product

product (3.12) which uses information and communication technologies (ICTs) and can be a part of
information system (3.10)

Note 1 to entry: Figure 3 describes what ICT product consists of and the relationship to information system.

3.9
indirect user
person who receives output from a system, but does not interact with the system

EXAMPLE Executive manager, service acquirer.
[SPURCE: ISO/IEC 25010:2011, 4.3.6, modified — EXAMPLE has been added.]

3.10

information system
system that comprises of software, hardware, communication facility, data and the people whp use it in
a given environment to satisfy their information processing needs

Ndte 1 to entry: Figure 3 describes what information system consists of.

3.11
pijimary user
user (3.20) who interacts with the system to achieve the primary goals

Ndte 1 to entry: The definition is adapted from ISO/IEC 25010:2011, 3.6.

3.12

prjoduct
arfifact that is produced, is quantifiable and js-deliverable to the user (3.20) as either an er]d item in
itdelf or a component item

Ndte 1 to entry: This definition is adapted.from A Guide to the Project Management Body of Knowledgg¢ (PMBOK)
Fifth Edition.

Ndte 2 to entry: Product includes ICT products (3.8), software, and software components.

3.13

qyality in use
exltent to which the behavioral and attitudinal outcomes and consequences of use of a prodyct (3.12),
sylstem or service meets the needs of users (3.20) or other stakeholders (3.18) in specific cpntexts of
use (3.2)

3.14
quality méasure
measurethat is defined as a measurement function of two or more values of quality measure flements

[SPURCE: ISO/IEC 25010:2011, 4.3.10]

3.15

quality requirement

requirement (3.16) for quality properties or attributes of an ICT product (3.8), data or service that satisfy
needs which ensue from the purpose for which that ICT product, data or service is to be used

Note 1 to entry: Quality requirements in this document do not cover quality requirements for service.

3.16
requirement
statement which translates or expresses a need and its associated constraints and conditions

[SOURCE: ISO/IEC/IEEE 15288:2015, 4.1.37]

© ISO/IEC 2019 - All rights reserved 3
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secondary user
user (3.20) who interacts with the product (3.12) to support the primary users (3.11)

EXAMPLE

Content provider, system manager, administrator, security manager, maintainer, installer.

[SOURCE: ISO/IEC/IEEE 24765:2017, 3.3651, modified — The word "person” has been replaced with
"user"; EXAMPLE has been added.]

3.18

stakeholder

individuall or organization having a right, share, claim or interest in a system or in its possession

character

Note 1 to 4
evaluatory

[SOURCE

istics that meet their needs and expectations

ntry: Stakeholders include users (3.20), developers, testers, project managers, acquirers, {hdepends
, data owners, supporters, trainers, regulatory bodies and other people influenced by the-system.

ISO/IEC/IEEE 15288:2015, 4.1.44, modified — The original EXAMPLE and|/Note 1 to ent

have been replaced with a new Note 1 to entry.]

3.19

technica
product (]
developm

3.20
user

product quality requirement
B.12) quality requirement (3.15) on its technically identified preperties which are used in
ent and maintenance processes

individuall or group that interacts with a system or benefits from a system during its utilization

[SOURCE
3.21

validation

confirma
intended

[SOURCE

3.22
verificat

confirma
fulfilled

[SOURCE

4 Abb

ISO/IEC 25010:2011, 4.3.16, modified — NOTE has been removed.]

fion, through the provision of objective evidence, that the requirements (3.16) for a speci
use or application have been fulfilled
ISO/IEC 25000:2014, 4.41, modified — Note 1 to entry has been removed.]

on
fion, through the provision of objective evidence, that specified requirements (3.16) have be

ISO/IEC 25000:2014, 4.43, modified — Note 1 to entry has been removed.]

reviated terms

of

nt

ts

fic

ICT

information and communication technology

PQR
QIUR
DQR
SRS
StRS

SyRS

product quality requirement

quality in use requirement

data quality requirement

software requirements specification
stakeholder requirements specification

system requirements specification
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Any quality requirements specification that conforms to this document shall meet all the requirements
described in Clauses 6, 7 and 8.

6

6.

Concept of quality requirements

1 General

T}
qy

6.

is clause describes the concept of quality requirements, including their target entities for
ality requirements are to be defined, and important considerations on them.

2 Types of quality requirements

which the

Quality in use requirements (QIURSs) specify the required levels of quality from, the stakeholders' point

of
oy

view. These requirements are derived from the needs of various stakeholders. QIURSs rel
tcome when the productis used in a particular context of use, and QIURS/can be used as the

validation of the product.

Pr
p1
be
re
co
ve

N(
do

T}
th
D

N(
ca

TH
in
(e
pr
h3
de

oduct quality requirements (PQRs) specify levels of quality required from the viewpoint
used as targets for verification and validation of the targetICT product. Technical produ

de, etc.) to meet the other PQRs. Technical product quality requirements can be used as t
rification at various stages of development and maintenance.

TE1 PQRs can also be used to specify attributes<of deliverable, non-executable software produ
cumentation and manuals.

e data quality requirements (DQRs) specify levels of quality required for the data associ
e product. These include requirements.derived from QIURs and PQRs of input and output
DRs can be used for verification andvalidation from the data side.

TE2  Many DQRs can be derivedfrom PQRs for the target product, while some DQRs such as dat
h be derived directly from QIURS,

.B Targets for qualityrequirements

e scope of the thrée'types of quality requirements is shown in Figure 2. QIURs are defin
formation system,which includes not only an ICT product butalso its users and relevant envi

oduct is used). PQRs are defined on the ICT product or its constituents (including sub-ICT
rdwarejcommunication facilities, software and, in some cases, software components), and
finedien the data inside the ICT product.

hte to the
target for

bf the ICT

oduct. Most of them are derived from stakeholder quality reqiirements including QIURs, ywhich can

ct quality

guirements are requirements for technically identified(attributes (targeting specifications, source

hirgets for

ts such as

hted with
products.

b integrity

kd on the
ronments

g., mechanicals“monitored/controlled by the ICT product and business processes in whidh the ICT

products,
DQRs are
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QIURs Information system
PQRs ICT product Context of use

DQRs PQRs Software User Other
stakeholder

pata P(gle Software . Relevant Oihaox
I COUIIPOIICIIL environment envi\;-gf-l\};lent

PQRs
Hardware & Communication Facility

Type of Quality Entity type XQRs can be defined
requirements for Type A entity

Figure 2 — Scope of quality requirements

Figure 2 [describes only the scope of each type of quality requirements, not describing the syst¢m
hierarchy, which is formally defined in Figure 3.

NOTE1 |[AnnexK describeshow IT service quality requirements are to be treated.

Infordmation & Information System
subgystem r <>
1..*\1, 1..*\1/ 1.,*\1/ 1% J/
Other Relevant
U
ICT cor]ponentr CTproduct e stakeholder environment
1.x \L IGT-Component * \1/ ICT component ~ * \|/ ICT component * \l/ ICT component
Software Data Hardware Commu.n.lcatlon
facility
1..*$
! Software
9 .
Softwaye com[i\onent Class of <> is composed of

subcomponent ( ) entity

*  greater than or equal to 0

1.+ greater than or equal to 1 7

Figure 3 — System hierarchy used in Figure 2

NOTE 2  Users include primary users, secondary users and indirect users. See Table 2.

NOTE3 A “system of systems” can be considered an information system, which recursively includes some
subsidiary information systems.

6 © ISO/IEC 2019 - All rights reserved
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NOTE4  AnICT product includes software, and also can include data, hardware, communication facilities, and
other ICT products as its ICT components.

6.4 Quality models and measures for quality requirements

Quality requirements are defined by using quality models and quality measures. Table 1 shows which
International Standards can be used for defining each type of quality requirements.

Table 1 — Quality models and measures for quality requirements

Quality Quality Quality Q)
requirements model measure_ !
[SO/IEC 25010 [SO/IEC 25022
QJURs
Quality in use model Measurement of quality in use
o 1SO/IEC 25010 ISO/IEC 25023
S
System and software product quality model Measuremellit of system and software
product quality
DhR ISO/IEC 25012 ISO/IEC25024
S
Data quality model Measurement of data quality

ISP/IEC 25022, ISO/IEC 25023 and ISO/IEC 25024 provide a list of quality measures in a tabyilar form,
categorised by quality characteristics and subcharacteristies. The following information is|given for
each quality measure in the tables.

ID: Identification code’of the quality measure.
Name: Quality measure name.
Description: Information provided by the quality measure.

Measurement function: ~Mathematical formula showing how the quality measure elgments
are'combined to produce the quality measure.

NOTE Each quality measurevlisted in ISO/IEC 25022 can be used to measure effectiveness, |efficiency,
safisfaction and freedom from Tisk in specific contexts of use. Each quality measure listed in ISO/IEC 25023 can
belused to measure internal(pyoperties (typically static measures of intermediate products), external properties
(typically by measuring/the behavior of the code when executed) or both. Each quality measur¢ listed in
ISP/IEC 25024 can be Usedto measure inherent or system dependent properties.

6.5 Importantconsiderations of quality requirements

6.5.1 Sources of quality requirements

Two-types of requirements for ICT products should be considered based on their sources| domain-
bdsed requirements which are derived dlrm‘ﬂv from stakeholder needs for their domain through
requlrements analysis processes, and ICT requlrements which are newly introduced by the adoption of
some ICT technical solutions through design processes. Quality requirements also have the same types.

An example of ICT requirements is as follows. Adopting a web-based system (ICT technical solution)
entails some user requirements like how to behave when clicking the back button on browsers
(functional requirement), and self-descriptiveness of its user interface (PQR: learnability), and browser
compatibility (PQR).

© ISO/IEC 2019 - All rights reserved 7
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ategories of ICT products

Quality required for one ICT product is different from that for another, and therefore the category of the
target system is crucially important to determine which quality characteristics have higher priority
and which quality measures should be used.

ISO/IEC TR 12182 provides the framework for categorizations of ICT products, including an exemplary
set of classification axes, which are organized hierarchically with the four axes in the first layer:
Architecture/Structure, Property, Operational environment, Data, and Stakeholder of target system.
These axes can be used for determining which quality characteristics have higher priority. Classification

axes whig
— Func
— Critig
— Stake

NOTE

trare Tmportamnt fordeter T priority camn frrchude:
fion (and its problem frame)

ality of system and data

holders’ characteristics

Examples of supporting IT decisions on required level of quality are shown inAnnex J.

6.5.3 Interrelation with functional/data requirements

Quality r
Some qu
requirem

EXAMPLE
— Time
EXAMPLE
— Some
— Some
— Some

NOTE 1

hlity requirements are attached to functional/data requiréments; and also some qual
ents are achieved by specifying requirements for new functions.

1  Quality requirements that are attached to functional.requirements:

efficiency (response time) is defined as response time-for a function

2 Quality requirements that are achieved by specifying requirements for new functions:
confidentiality requirements are achieved by requirements for access control function
learnability requirements are achieved-hy requirements for help function

analyzability requirements are achieved by requirements for logging function

pquirements cannot be defined and analyzed separately from functional/data requirements.

ty

system, w
product li

Product 1
and gene
can be de
decompo

NOTE 2

ecycle.

rate data. Quality requirements (product quality requirements or data quality requiremen
veloped to product quality requirements and/or data quality requirements along with systg
bition.

There are three types of data from the perspective of ICT product: input and/or output data outsi

hich appear on a set of components, not on a specific component. Thus it is hard to build and maintgin

Unlike functional requireménts, most quality requirements represent emergent properties of ]he
the tracea]bility of quality requirentents and as a result to surely implement and verify them throughout the

equirements cairhot be defined separately from the data requirements. ICT products consuine

[S)
m

e,

data which itScomponents exchange and configuration data.

NOTE 3

An example of the interdependence between the ICT product and data, and the relationship between
their PQRs and DQRs is shown below:

— The configuration data file is written for the configuring the ICT product. Its DQRs (e.g., flexibility
requirements) are determined from the functions and quality requirements to be fulfilled by ICT products.

— The quality (e.g., accuracy) of customer data, which is an input to a business support system, affects the
product quality (e.g., interoperability and functional correctness) of the system.

— Data that are exchanged among software components of the ICT product, and their DQRs (e.g., efficiency)
strongly influence the method of component implementation and product quality (e.g., time efficiency) of the
ICT product.
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6.5.4 Derivation of quality requirements

In the case of a large-scale system, it is important to grasp where the target entity of the quality
requirements is located in the system hierarchy because the quality requirements are often derived
from the higher level of entities to the lower levels.

Figure 4 describes how each type of quality requirements for entities at some level derive others.

The primary source of quality requirements is users, from whom first QIURs for the information system
1nc1ud1ng the target entities are elicited and documented. Then they evolve 1nto PQRS and DQRs for the

= e quality
re qu1rements on the target entltles Flnally other entltles glve some requlrements as Constra' ts to the
tafget entities, including non-target ICT products, software and data which are connected to ¢r used in
the targets, and hardware and communication which are used in them.

NOTE A QIUR can derive a set of functions to each of which some PQRs are attached, e.g., an|efficiency
refluirement of a user task can derive a function to automate some portion of the tgsk with a tim¢ behavior
refjuirement. Similarly in their deployment to the lower level of targets, PQRs can also derive a set of fynctions to
eafh of which some PQRs are attached. See 6.5.3.

Users

¥

her stakeholders _ QIR
s
Regulator, etc.) [ Informati¢n system

Relevant
environment

(@)

User

Other stakeholders __| PQR/
(Developer, tester; etc.)

ICT produ¢t/Data

—————— DOR ICT product/Data

_______ - 'PQR/|

DQR
Software/Data

,—-—-
1
1
1

Non-target Non-tafget
Software/Data <- 1T
productfData
PQR/ S (subsysgem)
------- DQR JHardware &
ommunication
facility

Non-target Hardware &
Communication facility

=—> Derived from

R: 3 . . . N
Entity type | XQRs can be defined =9 Give requirements as secondary input, such as guidelines
for Type A entity >

[ Type ‘ofQuality ]

réquiréments

Give requirements as constraints (ICT requirementf) 7

Figure 4 — Derivation of quality requirements

6.5.5 Qu nlify rnqnirnmnnfe trade-offs

Quality requirements can have conflicts with one other. These conflicts inevitably arise as a result of
the inter-relationships between quality characteristics. In case that some quality characteristic can
negatively influence on another, trade-offs should be conducted to resolve the conflict to find the right
balance of them.

NOTE Examples of inter-relationship between product quality characteristics are shown in Annex G.
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7 Quality requirements processes

7.1 General

This clause describes the requirements and recommendations for quality requirements processes on
how quality requirements are prepared, defined and analyzed.

7.2 Overview of quality requirements processes

The l ............ tochall b Lioirad dofiond ool ad o d oo ot e o d by i ot o o o oo
qua 1 .y I b\.iull CITICTILO OSITAIT UU UIHILVILU U, UTITIIICUYU, allal)’ LUCU AdITU ITIIAITIILAdITIICU L})’ uollls CIIC1 \,kflull CITICIT ,S
related processes defined in ISO/IEC/IEEE 15288: stakeholder needs and requirements defiritipn
process dnd system requirements definition process, through which the stakeholder needs afe, to pe

elicited ahd transformed into the system requirements. See Figure 5.

NOTE1 |Bothasystem and a software product are regarded as an ICT product in this document:

Stakeholder Stakeholder 1SO/IEC/IEEE System/software
needs ISO/IEC/IEEE 15288 requirements 15288 System requirements
o Stakeholder needs requirements
stated/implied and requirements definition
i d . aas
/unrecognize definition proces; process S
B S " CEEEEEETEES > B T -3
Stakeholder t used for QIURs t used for P%LRS
quality needs Quality Pgl%tzlltlact DQRs
in Use p
Model & quality
Measures Model &
Measures
l for system
6 formation through
Z 222522?5;[12%;1;%u55288 Document defined in StRS SYRS SRS
ISO/IEC/IEEE 29148

= dpcumented in

Figure 5 — From stakeholder needs to system/software requirements

The stakgholder needs and-fequirements definition process identifies stakeholders, or stakeholder
classes, ifivolved with the-System throughout its life cycle, and their needs. It analyzes and transfors
these nedds into a common set of stakeholder requirements that express the intended interaction the
system wiill have withrits operational environment and that is the reference against which each resultipng
operatiorlal capability is validated. Quality needs for the target system as part of stakeholder needs gre
also elicifed andtransformed into QUIRs as part of stakeholder requirements, using the quality in use
model anfl measures.

The system requirements definition process creates a set of measurable system requirements
that specify, from the supplier’s perspective, what characteristics, attributes, and functional and
performance requirements the system is to possess, in order to satisfy stakeholder requirements. PQRs
and DQRs as part of system requirements are also defined and analyzed in order to meet stakeholder
requirements, using the product and data quality model and measures.

NOTE 2  The detailed relationship to ISO/IEC/IEEE 15288 and ISO/IEC/IEEE 29148 is respectively described
in Annex D and Annex E. ISO/IEC/IEEE 29148 associates the above two requirements related processes with the
processes in ISO/IEC/IEEE 12207, which is another International Standard that defines the software lifecycle
processes.
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NOTE 3 Iteration and recursion in requirements engineering are described in ISO/IEC/IEEE 29148. The
requirements, architecture and design processes can be iteratively applied on the same level of the system,
in order to resolve trade-offs between the requirements and architecture. These set of processes can also be
recursively applied successive levels of system elements within the system structure for successful engineering
of systems beyond trivial complexity.

NOTE4 In general quality requirements are more stable than functional requirements over the product
lifecycle; however they can also change, e.g. security requirements need to be changed if new functionality is
added, and interoperability requirements need to be reconsidered if the environment changes even a little.

NOTES5 As defined in ISO/IEC/IEEE 29148, the stakeholder requirements can be documented in the
st§keholder requirements specification (StRS], and the system and software requirements can be.ddcumented
regpectively in the system requirements specification (SyRS) and the software requirements specificafion (SRS).

7.8 Elicitation of quality needs

7.8.1 Identification of stakeholders

TRis subclause relates to the identification of stakeholders in the agtivities of “(a) Prgpare for
stakeholder needs and requirements definition” for Stakeholder needs\and requirements flefinition
process in ISO/IEC/IEEE 15288 (See Annex D).

The representatives from all groups of the stakeholders who are a potential source of the quality

reuirements shall be identified and, if available, involved foer<eliciting them. Table 2 descrilpes which
type of stakeholders is a source of, a user of and relevant ta_which type of quality requirements.

Table 2 — Stakeholders and types of quality requirements

k\\}‘ Stakeholder
Usey\e,“‘ Other stakeholder
Quality requirement W AT
. . quirer/
Primary Se;@ gy | ke Developer | Independent Spciety
user “Juser user luat
L .C) evaluator
QJUR S S S §) §) R
§) U
PQR :
|Techn1cal S,U U
DPRR S S S S,U §)
Key
S:la source of
Uja user of
Rirelevant te

The usersof quality requirements (developer, acquirer/independent evaluator etc.) have a responsibility
for establishing and maintaining the quality requirements, and so they should consider freedom of risks

rD ||1'vnmnh1'c‘ V'D]Q‘Y’\“f o (‘l'\l"iﬂf" ‘AY]"\I'\ 1‘(‘ A OrAOlll) nF Dearconc r‘ATl‘\f\ alhatal CIIY\“I’\CDI‘] o l‘\ﬂ\ III‘\FI“DY\ ed b the
Ceerre e ncs eyt t0-5061ec W HO IS5 Ot PO p eSO WO e-SuappoSe a0 Haent

system, who cannot directly be a source of requirements.
NOTE Stakeholder can be considered as a role, and so one person or organization can have more than one
role. Moreover a stakeholder is not supposed to belong to a specific kind of organization. For example, in the case

of developing consumer products, acquirers and developers can belong to the same company to consider any
risks on people influenced by the system.

7.3.2 Defining stakeholder needs

This subclause relates to the activities of “(b) Define stakeholder needs” for Stakeholder needs and
requirements definition process in ISO/IEC/IEEE 15288 (See Annex D).
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The assumed context of use for the target information system and the quality needs in the context of
use shall be extracted from the identified stakeholders. If there is an existing system, they shall also be
extracted from analyzing feedback on the experience with using the system from the stakeholders.

NOTE1 AnnexA provides a recommended process for elicitation of quality needs.
NOTE 2  Quality needs in this case mainly relate to quality in use.
NOTE 3  Stakeholder needs include not only those stated explicitly but also those implicit or unrecognized. To

elicit relevant stakeholder needs in a particular context of use exhaustively, the stakeholder-target matrix can be
used, shown in Annex I.

The elicifed stakeholders’ quality needs shall be prioritized and be selected based on it, whdre
the categories of the ICT product (6.5.2) should be taken into account to determine which\qualjty
characteifistics are important to the target entity.

NOTE 4 | Since different stakeholders have different needs for the target system, the stakeholder needs canbe
inconsistept and/or incomplete; therefore all the prepared needs are examined to define, analyze and maintaih a
set of stakgholders’ requirements.
NOTE5 |[Not all stakeholder needs can be selected to define stakeholder requirentents due to some busingss
reasons. Fpr example, a package software provider can decide not to select some uséers needs to implement in ghe
package a$ the result of a trade-off analysis between their development cost and.effect on the market.

NOTE 6 |[For consumer products, the market segmentation technique cam be used to identify sub-groups|of
users shaifing common needs and preference.

The qualijty needs of the acquirers can be documented as part\of their stakeholder needs, along with
their owrlers and necessary evidence.

7.4 Steps for defining quality requirements

7.4.1 (Qverall description

Quality requirements should be defined\¢learly and unambiguously, and, where appropriate,
quantitatjvely, in order not to be vague.and unverifiable requirements that depend on subjective
judgemernt for their interpretation.

Figure 6 dlefines an overview of the'steps for this purpose for all types of quality requirements.
The stepq relate to the following processes and activities in ISO/IEC/IEEE 15288 (See Annex D):
— Requlirements definition process

d) Transform stakeholder needs into stakeholder requirements

e) Analyzé&stakeholder requirements

— Systgnirequirements definition process

a) Prepare for system requirements definition
b) Define system requirements
c) Analyze system requirements

Based on the quality needs (including feedback from existing systems) obtained from stakeholders and
the QIURs, PQRs and DQRs at the higher level of the system hierarchy, QIURs/PQRs/DQRs are defined,
analyzed and documented.
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Usually these steps are applied iteratively and recursively. When they are applied to a target entity
recursively, the steps shall apply to all the ICT products and data within the entity targeted for further
engineering activities required for achieving the quality of the target entities.

NOTE 1

situations.

From an engineering perspective, defining QIURs precedes defining PQRs/DQRs, which is quite
reasonable for developing custom made products, but, in reality, for consumer products, it is often the case
that PQRs/DQRs are first defined and then QIURs are defined for evaluating the target entities in operational

For the iteration of the PQR definition steps, to meet some PQRs, technical PQRs should be defined so

thfLMMMMMWW@Wm:—
During recursive application of the steps, it should also be considered that some functionalreqyirements

ar

N(
ne
re
fr

TE 2

e derived from some quality requirements (6.5.3).

In reality, the recursive application of the steps is often carried out concurrently. For ingtance, the

Quality model
ISO/IEC 25010 Quality in Use Model for QUIRs

ISO/IEC 25010 Product Quality Model for PQRs
ISO/IEC 25012 Data Quality Model for DQRs

Quality measure

+

ISO/IEC 25022 Quali e Measures for QIURs
ISO/IEC 25023 Pr uality Measures for PQRs
ISO/IEC 25024@(3 Quality Measures for DQRs

\%)

Qualitylneeds

(1).Define target entities to be
managed to achieve quality

v

(2) Select quality characteristics to
be specified

v

(3) State quality requirements for
the selected quality characteristics

v

(4) Prioritize quality requirements

(5) Specify quality requirements
using quality measures and their
required criteria

\

(6) Analyse quality requirements
.

\

kt recursion can be the sub-ICT products and data which constitute the target ICT-product (6.54). During
Cursive application of the steps, it should also be considered that some functional tequirements a
m some quality requirements (6.5.3).

Ie derived

(7) Manage quality requirements

¥

QIURs/PQRs/DQRs

Figure 6 — Steps for defining quality requirements
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7.4.2 Definition of steps

Quality requirements for the target entity shall be defined by the following steps.

1) Define target entities to be managed to achieve quality

Define the target entity with its boundary, whose quality is to be defined and managed to achieve.

NOTE 1

system an

NOTE 2

NOTE 3
PQRs, the

controlled|by the ICT product and business processes in which the ICT product is used.
2) Selegt quality characteristics to be specified

For eacH quality need from stakeholders, determine which quality,-haracteristics (or sy
characteifistics) it is classified into. For each QIURs, PQRs and DQRs at the higher level of the systg
hierarchyj determine which quality characteristics (with how to realizethem) required for the targ
entities tp realize them. To do so, use the quality model defined in ISQ/IEC 25010 for classification for

QIRs and

NOTE 4

NOTE 5

DQRs deri

NOTE 6

level of th
model cou

NOTE 7

3) Statq quality requirements for the selected quality characteristics

State quallity requirements forthe selected quality characteristics so that the following items can
clearly urjderstood:

Targg¢t entity

Impojrtant quality characteristic/subcharacteristic

User

An ICT product, which can be the target entity of PQRs, can be an arbitrary combination of software,
data, hardware and communication. The ICT product includes a system including a plurality of ICT products,
a client/server type system, a user PC terminal, a mobile terminal, package software, a database management

[ so on.
Data related to the ICT product can be the target entity of DQRs (6.5.3).

An information system which can be the target entity of QUIRs includes the target I€F-product|
lisers of the ICT product and the relevant environments, which include mechanicals menitored and

PQRs. Similarly, for DQR, use the quality model defined im}SO/IEC 25012.

ved from ICT requirements (6.5.1).
When deriving the quality requirement of the target entity from QIURs, PQRs, and DQRs at the hig}
e system hierarchy, exhaustively exaniining all the characteristics/sub-characteristics of the qual
Id prevent from missing important(quality requirements.

An example of deriving PQRs«from QIURs is shown in Annex F.

hnd task (only for QIUR):

of
or

b-
m
et

ISO/IEC 25010 and ISO/IEC 25012 can customize the quality model by providing a basis for mapping
and custoinization between the customized model and the standard'model. An example of a mapping betwee
customized model and a standard model can be found in AnnexB:

1 a

The quality requirements at the higher level of the system hierarchy includes additional PQRs ajnd

er
ty

Quality goal with conditions

NOTE 8

14

Table 3 shows an example of “state PQRs” for a specific system.
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Table 3 — Example of “state PQRs”

2019(E)

Important quality (sub)

L ey characteristic

Quality goal with conditions

fr

Status display function
(Display information on deliv-
ery cars stored in the database

Operations and displayed contents on this
Learnability shall be easy to understand for operators i
that they are normally trained.

function
n case

om various kinds of aspects) | Time efficiency being updated after entering any input

All displays shall spend under three seconds for

The rate of operation shall be large enoug

to allow

D

TtaDaSE COMPOTIETTt Avaitabitity

24 hours a day, 365 days a year operation,

4)

P1i
st

N(
ley

to
ap

5)
Tn

Tdg
fo

N(

N(

Prioritize quality requirements

ioritize the derived quality requirements based on their importance and’influence
hkeholders (importance and influence are discussed in 8.1).

TE9 Unlike functional requirements, there are many ways to realize QIURs/PQRs/DRQs at

propriately selected and defined.

Specify quality requirements using quality measures-and their required criteria
ansform each quality statement into a quality requirement having the following items:
Quality requirement:

— Target entity:

— Selected characteristic:

— User and task (only for QIUR):
— Quality goal with conditions:
— Quality measure:

— Target value:

— Acceptable range of values:

" DQR.
TE 10 .-Anhex C provides an example for specifying quality requirements.

TE 11" ISO 25065 specifies a format and syntax to be used when documenting user requirements

us

for the

the higher

el of the system hierarchy, so quality requirements derived from them can<be selectable combinations of
multiple candidates, and they are also possible to have some flexible acceptable‘range. Therefore, it is

necessary

prioritize the derived quality requirements from their importance levehand influence, so that they can be

specify the quality measure, use ISO/IEC 25022 for QIUR, ISO/IEC 25023 for PQR and ISO/IEC 25024

including

p-rtelated quality requirements that can include quality in use requirements.

NOTE 12 Because most quality measures with measurement methods are already defined in ISO/IEC 25022,
ISO/IEC 25023 and ISO/IEC 25024, quality measures to be used in quality requirements are not necessarily

defined from scratch and can be selected from the International Standards.
NOTE 13 Different stakeholders can have different target values depending on their business or engineering
needs.

NOTE 14 Regulatory bodies can set minimum/maximum limits for some target values.

6)

Analyze quality requirements

© ISO/IEC 2019 - All rights reserved

15


https://standardsiso.com/api/?name=de16b75f3ae7d3ff26856f67bf5d4d5a

ISO/IEC

Analyze t

25030:2019(E)

he quality requirements to validate them from the following perspectives:

— whether they meet the original needs and requirements of their sources,

— whether they are consistent with the other quality requirements and constraints,

— whether they are verifiable, and

— whether they are feasible,

and resolve problems found.

NOTE 15

Conflicts
right balg

In this ste
risks that
risks sho
evaluated
higher ley

NOTE 16
related rig
technical 1

See 6.5.5 and Annex G for quality requirements trade-offs.

and contradiction among the quality requirements, if found, should be resolved by finding t
nce among them based on their given priorities.

p, arisk analysis of each quality requirement should also be performed to identify and resol
the quality requirements could entail. Human, economic, health and safety’and environmen
1ld be considered selecting specific categories that applies to the problem. And it should

whether the quality requirements could sufficiently mitigate the riskson the systems at t|
rel as expected.

To execute the risk analysis requirements engineer can work with)the users to identify busine

isks that are specific to the quality requirement.

7) ManIge quality requirements

Firstly, o
stakehold

Secondly,
(quality n

And finallly, if it is decided that the qualitytequirements need to be improved, perform all the ste

iterativel

8 Usin

8.1 Critical success factors for implementing quality requirements

The qual
based on
verified g
stakehold

NOTE 1

tain explicit agreement on these QIURs and PQRs/DQRs, and they should be approved by
er groups.

establish and maintain traceability between defined quality requirements and their sourd
eeds, QIUR, PQR, and DQR at the higher{(evel).

.

g and governing quality requirements

ty requirements of the target entity to be engineered for shall be selected and prioritiz
context ofuSe and the design trade-offs. The quality requirements of the target entity to
r validated 'shall be selected and prioritized based on the critical success factors to meet t
ers' gbjectives.

he

ve
al
be
he

BS-

ks that are specific to each quality requirement and, in addition;dwith the developers to identify the

€S

pS

ed
be
he

Quality requirements serve two purposes: a) To guide and prioritise design solutions that &

expected toTeet the qUatity TEqUITEMENLS, ard b)~To provide acCeptarce Criterta thrat carm be evatuated

Since minimizing development cost and time is also important in reality, the processes for engineering,
and verification and validation should be both effective and efficient, and in some cases, some compromise
will be needed. Therefore a risk-based approach is recommended, which has the following steps.

1) Evaluate each quality requirement and give priorities to it on the following points.

— Importance: obligation for success-critical stakeholders, and criticality to society, business,
human lives and/or environment.

— Influence: impact on the development and maintenance process by causing rework.

16
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NOTE 2  When the product contains a Data Base Management System (DBMS) software component,

ISO/IEC 25030:2019(E)

Plan activities and the points of their enforcement (development phases) for verification and
validation for the quality requirement, and estimate their cost and effect. Such activities include
testing, inspection, prototyping, adoption of effective design methods, iterative processes, etc.

On each quality requirement with high priority, trade-off the evaluated risks of not-achieving it
vs. the cost for performing the activities to prevent the risk from occurring. If the activities are
considered cost-effective, then adopt the activities and incorporate them into the development plan.

for the data handled by it are greatly simplified and could be absent.

the DQRs

8.

Bi
re

E
1)
2)
3)

4)

N(

8.

Te
ch

sufitability of the target systeny, functional testing is conducted, and to quantify performance ¢

pe
qy
N(
re

Te
re
ac

2 Quality requirements traceability

tdirectional traceability between quality requirements and ICT components shall be maint
hffirmed throughout the lifecycle of the product with:

elements of product implementation, design and evaluation artifacts, and
stakeholder requirements and system requirements.

ample of implementing PQRs/DQRs traceability in the product develepment lifecycle:
Functional requirements; such as security requirement and acgcess control function which 1
Architecture; such as fault tolerant requirement and architecture which realizes it.

PQRs/DQRs for deployed components; such as,response time requirement for softy
response time requirements for components of the'software.

Policies for design process; such as security requirement and secure coding policy which 1

TE Annex H shows an example of quality requirements traceability in development stages.

3 Critical factors for testing quality requirements

aracteristics and subcharacteristics of the target system. For example, to quantify the f

rformance test is perfotmeéd. To quantify consistency of data, comparison of data is conduct
antify completeness(fjdata a count of null values is performed.

TE1 ISO/IEC 25040 provides the requirements and recommendations for evaluation process us
juirements.

sting cap-be conducted on various stages of development and are reflective of the differe
guirements. For example, software and system testing can be performed based on PQRs/
ceptance testing on QIURs, and unit and integration testing on technical PQRs/DQRs.

hined and

ealizes it.

ware and

ealizes it.

sting should be conducted based.on the defined quality requirements in order to quantify the quality

unctional
pfficiency,
ed and to

ng quality

t quality
DQRs and

N(

TE?2 Technical PQRs are requirements for technically identified attributes (targeting specificati

ns, source

code, etc.) to meet the “other PQRs which can be used to verify the intermediate products by inspection and
testing at various stages of development and maintenance.

Testing normally involves sequences of processes starting with planning the test, designing and
developing test cases related to specific quality measures, followed by executing the test cases. Report
(incident/defect report and test report) will then be produced based on the result of the testing and
other findings depending on test objectives (as specified in planning document).

NOTE 3

© ISO/IEC 2019 - All rights reserved
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Annex A
(informative)

Recommended process for elicitation of quality needs

A.1 Geperal

This anng¢x describes the process proposed to elicitation of quality needs. The phases of the process a
the steps|that the quality engineer should execute in order to properly extract and define quality nee
are disculssed in detail. It is important that the quality engineer should consider all the needs of t
various stakeholders of the product.

This prodess is designed to be complementally integrated in ISO/IEC/IEEE 15288

Initially, fhe different steps of the process and the order in which they should beexecuted are present
in a genefal perspective. For each step, the necessary input the quality engineer should use and t
output the step should produce are specified. Thereafter, the characteristies of each step of this proce
will be specified in more details.

There arg two main phases of this process, namely:
1) Definling the project context.

2) Defirling quality needs of each stakeholder.

A.2 Defining the project contexts [S1]

A.2.1 neral

In this phase of the process, the contexts,of the project are defined considering several factors like t
necessary assumptions, the main characteristics of the project domain, the constraints of the proje
and the ljst of the stakeholders. See’ Figure A.1. This list of stakeholders is crucial for the executi
of rest off the process because-it'will be used in the second phase to specify the ICT product qual
requiremgents. Possibly the list-of stakeholders will be incomplete at this stage. New stakeholders w
appear dyrring the analysis process.
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4 S-1 Defining the project contexts
e A
S1-1 General project
List the general assumptions of assumptions
L the project ) /
S1-2 Characteristics of the project’s domain
Study the domain of the project and Business needs
L J
( S1-3 | / Constraints
Sipetiy i con.stramts cirifie (budgetary / technical / organisatiofial)
L project y /
s \/
S1-4 .
List all the stakeholders List of stakeholders
\ J
- J

Figure A.1 — Defining the project contexts

AR.2 Listthe general assumptions of the project|S1-1]
Input: None

Oytput: General project assumptions

The first step of this phase is to consider the following assumptions in the specific context of the project:
—| The customer/user is a specialistiirhis area of business.
—{ The customer/user is unlikelyto be familiar with the concepts of system/software qualit}.

—{ The quality engineer is specialized in the discovering and specification of quality requirerpents and
unlike to be an expertinthe area of business of the customer/user.

—{ Any other necessaryassumption from the perspective of quality that is relevant to the prpject.

Therefore, the quality engineer should consider all these factors before starting the process apd should
adapt to them‘in-order to adequately specify the right quality requirements. As specified helow, the
process of spécifying quality requirements is based on the determination of the quality needs that
port the'business needs of the different identified stakeholders. The more exhaustively the quality
engineer-identifies the necessary assumptions of the project the better can he collaboratel with the
customer/user and define the quality needs of the different stakeholders. Thus, the quality| engineer
re i ityt i i i st umptions
to complete the system/software quality requirements specification.

A.2.3 Study the domain of the project [S1-2]
Input: General project assumptions
Output: Characteristics of the project’s domain, business needs

This step is essentially used to have a better understanding of the project domain and the general
context in which the ICT product will have to be deployed. This step is very important in the process
of specifying quality requirements since it allows the quality engineer to gain more expertise in the
project domain and to better understand the customer’s/user’s business needs. In addition, this step is
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essential to determine the feasibility of the various aspects of the project because it gives a clear picture
of the resources (financial capital and technology infrastructure) and skills (staff and knowledge)
necessary to achieve the ICT product quality required by the customer/user.

Consequently, the execution of this step will allow the quality engineer to better understand the
different aspects of the area in which the project will occur and to facilitate the communication with
the different stakeholders, which is essential to specify the system/software quality requirements.

A.2.4 Specify the constraints of the project [S1-3]

Input: Ch[‘racterlsucs of the project s domali, business needs

Output: Budgetary, technical, organizational and other constraints

During this step, the quality engineer should use his understanding of the project domain resulting
from the previous step in order to specify the constraints of the project. This step shouldyinvolve bdth
of the cudtomer/user and the different stakeholders within the ICT product supplier teéam.

This stepl|is used to define three main categories of constraints:

— Budgetary constraints, which will depend essentially on the financial resources allocated for the
purppse of the quality of the ICT product.

— Technical constraints, which are initially stated by the developmentteam from the software suppligr.
Morelover, in the case where the customer/user has to perforaithe system/software maintenance
after|its deployment, it is important to involve his technical team in this step. In addition, the
infraptructure, which the customer/user has at his disposalwill necessarily impose some technig¢al
limit$ to the development team.

— Orgahizational constraints, which are defined primarily by the structure of customer’s/usef’s
company and the various interactions that existywithin it. Therefore, the activity of specifyipng
ICT groduct quality requirements should take into account these constraints, so they can be wgll
integrated into the project execution and further into the business model supported by the ICT
prodtict.

Finally, the quality engineer should identify other types of constraints that are relevant to a specific
project wjith the help of the customer/user or the development team. The complete list of constraintq is
decisive to evaluate the feasibility 0f system/software quality requirements specified by the engineg

=T

A.2.5 Ljstall the stakeholders [S1-4]
Input: The characteristicsof the project domain, constraints

Output: List of stakeholders

The final[step ofithé first phase of the process has the objective to establish the list of the stakeholddrs

of the prdject. Once the quality engineer has a better understanding of the project and its constrainfs,
it is very|important to identify all stakeholders from both sides: the customer/user and the supplier.
Missing some stakeholders could negatively impac € quality of the 1ina product, which, in

consequence, could lead to a failure of the project.

There needs to be an initial high-level activity to agree who the stakeholders are, the relative priorities
for how the product will/could support different stakeholders, and other aspects of the context of use

The quality engineer should closely collaborate with the customer/user to specify his technical and
nontechnical stakeholders.

NOTE As defined in ISO/IEC 25010, the stakeholders of the ICT product include users and other stakeholders
(like developer, regulatory body, and society), and users can be divided into 3 categories: primary, secondary and
indirect.

20 © ISO/IEC 2019 - All rights reserved


https://standardsiso.com/api/?name=de16b75f3ae7d3ff26856f67bf5d4d5a

ISO/IEC 25030:2019(E)

In addition, the quality engineer should consider the ICT product supplier stakeholders. This list of
stakeholders will be essential for the specification of ICT product quality requirements in the next
phase of the process. Once the list of the stakeholders is established and validated with the customer/
user, the quality engineer should be able to proceed to the next phase of the process.

A.3 Defining quality needs of each stakeholder [S2]

A.3.1 General

jed in the
eholders.
Subsequently, these needs are used in the process of specifying quality requirements and.the easures.
Fipally, all the requirements of each stakeholder are analyzed to resolve conflictsito*perform a risk
arfalysis and to validate them with the stakeholder. See Figure A.2.

Therefore, the steps of this phase are necessary to be performed in a loop for each stakeholder
ddtermined in the previous phase of the process (activities described in A.3'2to A.3.4).

List of stakeholders _,/ S2 Defining quality needs of each \
stakeholder

Characteristics of the ) S2-1 ) Context of use
- . Determine the stakeholder’s —> (Goal, Tasks,
project’s domain S
context of use of the product Characteristics of user,

Environment of use)

Constraints

S2-2
(budgetary /  — Extract and document ——> Quality needs
technical /

quality’ needs
organisational) /

Quality needs associated with

S2-3
Associate each quality need to the — hei v busi
business need it supports their respective business needs

Business needs

Figure A.2 — Defining quality needs of each stakeholder

AB.2 Determine the stakeholder’s context of use of the product [S2-1]
Input: Listof’stakeholders, Characteristics of the project domain

Oytpiit; Contexts of use related to identified stakeholders

This step should be executed in collaboration with the stakeholder. Its purpose is to determine the
context of use of the ICT product specific for a given stakeholder or user group. To achieve this, the
quality engineer should determine:

— The goal that the user wants to achieve through the use of the ICT product.
— The tasks that the user will perform in order to achieve his goal.
— The characteristics of the user,

— The technical, physical and organizational environment of use.
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The understanding of the stakeholder’s context of use can help the quality engineer to determine
resulting quality needs later in the process. Considering that any stakeholder usually understands well

his own c

ontext of use, his collaboration in this step is crucial to assure its success.

In order to define the context of use, the quality engineer can use a large number of techniques that
allow him to obtain this information:

— survey;

— observation;

— inter
— anyo

In some c
and have

Finally, t
stakehold

NOTE 1
to be colle

Tasks thalt the user will perform in order to achieve his goal should belekamined carefully because thg

tasks usy
for a speg

NOTE 2

view;
ther tool that fits the situation.

hses it is preferable to combine several of these techniques in order to obtain moré’informati
h stronger basis for specifying system/software quality requirements thereafter’

er to ensure its traceability and to adopt a common industrial format.
ISO/IEC 25063 can be used not only for documenting, but also for identifying the type of informati
cted

ally contain most of quality attributes, like, for example) lecalized performance or usabil
ific task.

High-level goal analysis does not show this specific quality needs.

A3.3 E

Input: Conptext of use, constrains

Output:

The qual

each staKeholder or user in the stakeholder’s organization in order to identify his quality needs. T

stakehold
scope. Th
needs, ve

Further, in order to correétly identify and define all relevant quality needs, the quality engineer shoy

consider
tasks are

The quali
traced b

tract and document quality needs [S2-2]

ality needs

ty engineer should use the information he obtained from the context of use provided

er’s context of use should give a clear idea of his quality needs and allow for revising th
erefore, in collaboration with the stakeholder, the engineer should list all resulting qual
Fify and validate them 0 ensure that they represent his real needs.

b1l the tasks necessary to achieve stakeholder’s goal but also the environment in which thd
executed.

y engineeér is required to document all the quality needs in a format that enables them to
k t0 their sources.

he quality engineer can refer to ISO/IEC 25063 to document the context of use of each

by
he
pir
y

—

A.3.4 Associate each quality need to the business need it supports [SZ2-3]

Input: Quality needs, business needs

Output: Quality needs associated with their respective business needs

This step is not necessarily decisive for the conduct of the rest of the process but it is fundamental in order
to justify the effort required to implement the identified quality needs, therefore the quality engineer is
required to explicitly specify for each identified quality need the business need it originates from.

22
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Once this step is completed, the quality engineer should be able to initiate the next step which is
central in this process. This step allows him to specify the ICT product quality requirements for each
stakeholder using the quality needs that he has defined earlier.

NOTE The context mentioned in A.2.3 includes understanding of the business model in which the ICT
product is included, or at least the portion of the business model in which the ICT product under analysis will
operate.
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Annex B
(informative)

Example for mapping quality needs to quality characteristics

B.1 Geperal

This anngx provides an example for mapping quality needs to quality characteristics of ISO/IE€-2501

Some quallity needs cannot be mapped directly into specific characteristics on the model, butare requir

to state a
quality ng

For each fjuality need that cannot be stated and specified directly mapping thenéed to ISO/IEC 250
unique qyiality characteristics, existing characteristics/sub-characteristics could be used as buildi
blocks for the new one.
NOTE1 |New characteristics/measures could differ from the simple union/addition of their components. Th
express ngw quality characteristics to be included in the product.
NOTE 2 |Maintaining the discipline of correctly using charactertistics/sub-characteristics and measur
models cojild be extended and tailored to diverse and multiple situations. The basic characteristics proposed
ISO/IEC 25010 can be used as building blocks to represent morejcomplex quality characteristics if required
the produgts.
B.2 Example: Mapping the “Hand over control” quality need
First quality needs are elicited by using AnnexA.
Prodiict
A self-drive car, fully autonjonious.
Projert
A product manager)states customer quality needs related to a self-drive vehicle. Stated beloy

i

hd specify. The following process describes how to define quality requirements-based on su
eds, combining several characteristics/sub-characteristics of the ISO/IEC 25010 model.

one of thesefunctional needs:

The vehicle makes the decision to hand over control to the human driver based on its own
situdtion recognition, which could be risky in a complex situation, for an inexperienced
driver or even for an experienced one.

0.

ed
ich

S,
by
by

TOdUCT MAaNager States quality Teeds o Hand OVer Controt as foHows:

QN1: Minimize the number of handing over control from the vehicle to human driver for the

scenarios under considerable difficult situations.

The ISO/IEC 25010 and ISO/IEC 25012 quality models can be used to state quality character-
istics. Because using the models can help define unambiguous and verifiable quality require-
ments, the organizations to do so will have a better position to win competition with quantifi-

a
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ble and demonstrable quality of the product.
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Context of the new product

Immature/new technology
Immature/new regulations

Lack of buyer’s knowledge about the product
Domain

Highly regulated market, but immature in regards to this new technology

Standards under development

Regulations vary geographically/regulations under development
Diversity of customers

Diversity of needs

Diversity of customer’s flavours

Different geographical zones, society and cultures

Many suppliers

Many contributors to the business model: insurance, uniens, etc.
Stakeholders

Regulatory bodies

Producers

Clients/Buyers

Auto part industry

All kind of car repairing services
Commercial agencies

Insurance companies

Transportations (peaple and merchandise)

Unions

Ng¢xt, the quality“needs defined above are mapped into some of quality charagd
subpcharacteristies. But the high-level quality need like QN1 cannot be directly mapped to 2
chiaracteristi¢/ subcharacteristic in the ISO/IEC 25010 quality models (and its measure d
ISP/IEC 25022, ISO/IEC 25023 and ISO/IEC 25024). For this situation, a set of subcharacterist
used to'\specify quality requirements for the need.

model and their measures can be used. See Table B.1.

teristics/
ny single
efined in
cs can be

ity in use

Table B.1 — Example of mapping QN1 into subcharacteristics in quality in use model

Subcharacteristic Measure
Effectiveness Objectives achieved
Trust User trust

Health and safety risk  |Safety of people affected by use of the system

Context completeness  |Context completeness
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Table B.1 (continued)

Subcharacteristic Measure
Flexibility Flexible context of use
NOTE Quality requirements on some characteristic/sub-characteristic can have different measures and

target values, depending on different stakeholder’s concerns. Such a situation can be resolved with technical and

business decisions.
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(informative)

ISO/IEC 25030:2019(E)

Example for specifying quality requirements

Figure C.1 depicts a framework for specifying quality requirements with an example of the maturity

refjuirement of.

. Quality Quality
Target entit s
characteristics measure
/
/" ex) Maturity ex) Remaining
Informagfon Suppress the number defect density (DD

needs/' of remaining defects [~~~ """ TTT T 77 A O !

4 | |

_— \ Y

Propert Quantification Measurement %gbt Acceptable
perty method ¢ lue range of values
ex) Number of ex) ex) 0,01 ex) 0,008~0,0%

remaining defects

- Total number of
defects (TD) infépred
with “growth curve”
Cumulativéshiumber of
detected(defects (CD)
DD=(TD-CD)/ LOC

defect/kL ~ defect/kL

Criteria for evaluation

Figure C.1 — Example-for specifying quality requirements

The requirement of the example showin Figure C.1 can be specified as follows:

—{ Quality requirement:

Target entity: XX software

Selected charaCteristic: Maturity

Quality goalywith conditions: The estimated number of remaining defects shall be suppressed

Quality measure: Remaining defect density

Target value: 0,01 defects/KL

Acceptable range of values: 0,008- 0,02 defects/kL

© ISO/IEC 2019 - All rights reserved
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Annex D
(informative)

Relationship to ISO/IEC/IEEE 15288 (System lifecycle processes)

Table D.1 shows the relationship between the steps for defining quality requirements in this document
and the r¢quirements-related processes defined in ISO/IEC/IEEE 15288.

Table D1 — Relationship between the steps for quality requirements in this document and the
requirements-related processes of ISO/IEC/IEEE 15288:2015

ISO/IEC/IEEE 15288: 2015 ISO/IEC 25030

6.4.2 Stakeholder needs and requirements defini- Clause 7 Quality requiremerits)processes
tion prodess

Activity |a) Prepare for Stakeholder Needs and
Requirements Definition.

Task 1) Identify the stakeholders who have an
interest in the system throughout its life 7.3.1 Identification of stakeholders

cycle.

Task 2) Define the stakeholder needs and \\\(
requirements definition strategy. Q\Q

Task 3) Identify and plan for the necessary enabling <
systems or services needed to support ’{S\
stakeholder needs and requirements $
definition. /

Task 4)  Obtain or acquire access to the enabling
systems or services to be used.

Activity [b) Define stakeholder needs.

Task 1) Define context of use within thé concept of |7.3.2 Defining stakeholder needs
operations and the preliminary life cycle
concepts.

Task 2) Identify stakeholder heeds.

Task 3) Prioritize and down-select needs.

Task 4) Define the stakeholder needs and rationale.

Activity |c) Developithe’operational concept and
other life'cycle concepts.

Task 1) Define’a representative set of scenarios
tovidentify all required capabilities that
eorrespond to anticipated operational and
other life cycle concepts

Task 2) Identify the interaction between users and
the system.

Activity |[d) Transform stakeholder needs into
stakeholder requirements.

Task 1) Identify the constraints on a system
solution.

Task 2) Identify the stakeholder requirements
and functions that relate to critical quality |7.4.2 (2) Select quality characteristics to be
characteristics, such as assurance, safety, |specified (Quality in use)

security, environment, or health.
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Table D.1 (continued)

I1SO/IEC/IEEE 15288: 2015

ISO/IEC 25030

614.3 System requirements definition process

Task 3) Define stakeholder requirements,
consistent with life cycle concepts, . . o .
scenarios, interactions, constraints, and 7.4.2 (3) State quality characteristics (Quality in use)
critical quality characteristics.
Activity |e) Analyze stakeholder requirements.
Task 7.4.2 (4) Prioritize quality requirements (QIURs)
Task D—Analyze-the-complete-set-ofstakeholder
requirements. 7.4.2 (5) Specify quality requirements usillg
Task 2) Define critical performance measures measures and their required criterigQIURs)
that enable the assessment of technical 7.4.2 (6) Analyze quality requirements (QJURs)
achievement.
Tqsk 3) Feedback the analyzed requirements to (O\)
applicable stakeholders to validate that (1/
their needs and expectations have been O
adequately captured and expressed. \\Q/
Tqsk 4) Resolve stakeholder requirements issues. (;.O
Agtivity (f) Manage the stakeholder needs and g\\‘/
requirements definition. , O
Tqsk 1) Obtain explicit agreement on the
stakeholder requirements. ) )
— — 7.4.2(7) Manage quality requirements (QIURs)
Tqsk 2) Maintain traceability of stakeholder needs
and requirements.
Tqsk 3) Provide key information items that have
been selected for baselines.
IJ0/1EC/IEEE 15288: 2015

Activity |a) Prepare for System Req ments
Definition. N
Task 1) Define the functiogal bounda.ry of the 7.4.2 (1) Define target entities to managed|to
system in terms efthe behavior and : .
. : achieve quality
properties to be provided.
Tqsk 2) Define thessystem requirements definition
strategy:
Tqsk 3) Identifyand plan for the necessary enabling
systems or services needed to support
SyStem requirements definition.
Tqsk 43 ) Obtain or acquire access to the enabling
systems or services to be used.
A :tjyﬁsy b) Define system requirements.
T, sle 1) Define cach functionthatthe cycfnm is
required to perform.
Task 2) Define necessary implementation
constraints.
Task 3) Ider_ltlfy system requirements that rele_ltg 7.4.2 (2) Select quality characteristics to be
to risks, criticality of the system, or critical specified (Product/Data quality)
quality characteristics. P q y
Task 4) Define system requirements and rationale. |7.4.2 (3) State quality characteristics (Product/
Data quality)
Activity [c) Analyze system requirements.
Task 7.4.2 (4) Prioritize quality requirements (PQRs/

DQRs)
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Table D.1 (continued)
ISO/IEC/IEEE 15288: 2015 ISO/IEC 25030
Task 1) Analyze the complete set of system 7.4.2 (5) Prioritize quality requirements (PQRs/
requirements. DQRs)
Task 2) Define critical performance measures
that enable the assessment of technical

achievement.

Task 3) Feedback the analyzed requirements to
applicable stakeholders for review.

Task 4) Resolve system requirements issues. R

Activity [d) Manage system requirements. nQ\

Task 1) Obtain explicit agreement on the system . . . )
requirements. 7.4.2 (5) Specify quality requirementssing

measures and their required criterid (PQRs/DQR{

7.4.2 (6) Analyze quality requirements (PQRs/DQR

—

Task 2) Maintain traceability of the system
requirements.

12]
—

been selected for baselines.

Task 3) Provide key information items that have \Q/V
Q
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Annex E
(informative)

Relationship to ISO/IEC/IEEE 29148 (Requirement engineering)

E.

IS
te

T}

1 Processes and documentations of quality requirements

D/IEC/IEEE 29148 defines requirements engineering processes, strictly complying with
Chnical processes of ISO/IEC/IEEE 15288. See Figure E.1.

Stakeholder requirements definition Requirements analysis

1 1
f \ 1

External o E—
Environment rg ion Envir
Requirements | Business Operation

Process

Top level (or ization) \/ \
StRS

needs Business Quality in Use

‘ (ConOps) Needs

level

Requirements System Operation

Process

(business) N !

System
i StRS
Business —
tional | (OpsCon) ) . "
operational : Requirements System
- S Process —b| SyRS
¢ R ments (system)
: \ ocess 5
i L) System E
; SyRS Element B :
’ Requirements :
: Process =~ [Software i
K i (software) SRS E
v v v
» should include QIURs for system PQRs for system PQRs for software

Figure E.1 — Relationship to ISO/IEC/IEEE 29148

e requirements.engineering processes produce:
StRS: Stakeholder requirements specification
SyRS:+System requirements specification

SRS: Software requirements specification

They are respectively corresponding to the following quality requirements:

Quality in use requirements for system
Product quality requirements for system

Product quality requirements for software

the two

Table E.1 shows where these quality requirements are positioned in the requirements types in
ISO/IEC/IEEE 29148.
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Table E.1 — Important examples of the requirements type attribute in ISO/IEC/IEEE 29148

Requirements
type

Description

Functional

Functional requirements describe the system or system element functions or tasks to be
performed.

A requirement that defines the extent or how well, and under what conditions, a function or
task is to be performed. These are quantitative requirements of system performance and
are verifiable individually. Note that there may be more than one performance requirement
associated with a single function, functional requirement, or task.

Performa

ice

Usability/Quality-in-Use Require- tems to meet the user needs. Usability/Quality-in-Us
ments (for user performance and requirements are developed in conjunction with) an
satisfaction) form part of, the overall requirements specification ¢f
a system.

Provide the basis for the design and evaluation of| sy}-

Interface

Interface requirements are the definition of how the system is required teynteract with
external systems (external interface), or how system elements within the system, including
human elements, interact with each other (internal interface).

Design
Constrairn

A requirement that limits the options open to a designer of a solutign'by imposing immov-
able boundaries and limits (e.g., the system shall incorporate adegdcy or provided system
element, or certain data shall be maintained in an on-line repository).

Process
requirem

Pnts

These are stakeholder, usually acquirer or user, requirements imposed through the con-
tract or statement of work. Process requirements include: compliance with national, state
or local laws, including environmental laws; admini§trative requirements; acquirer/sup-
plier relationship requirements; and specific work'directives. Process requirements may
also be imposed on a program by corporate poli¢y'or practice. System or system element
implementation process requirements, such d§ymandating a particular design method, are
usually captured in project agreement do¢umentation such as contracts, statements of
work, and quality plans.

Non-Fund

tional

These specify requirements under which the system is required to operate or exist or
system properties. They define how a system is supposed to be. Quality requirements and
human factors requirements are examples of this type.

Include a number of the 'ilities' in requirements to
Quality Requirements include, for example, transportability, survivability,
flexibility, portability, reusability, reliability, main-
NOTE 1 Additional guidance on tainability, and security. The list of non-functional,
quality requirementsican be found | quality requirements (e.g., “ilities”) should be de-

in the ISO/IEC SQuaRE standards, veloped prior to initiating the requirements docu-
especially ISO/IEC 25030 and in ISO/ | ment. This should be tailored to the system(s) being
IEC 25010 developed. As appropriate, measures for the quality
requirements should be included as well.

State required characteristics for the outcomes of
interaction with human users (and other stakehold-
ers affected by use) in terms of safety, performance,
effectiveness, efficiency, reliability, maintainability,
health, well-being and satisfaction. These include
characteristics such as measures of usability, includ

Human Factors Requirements

ing effectiveness, efficiency and satisfaction; human
reliability; freedom from adverse health effects.

E.2 Mapping quality requirements to the recommended outline

This annex gives an example of how ISO/IEC 25010 quality characteristics could map to the
ISO/IEC/IEEE 29148 defined document outline [Stakeholder requirements specification (StRS), System
requirements specification (SyRS) and Software requirements specification (SRS)].

The recommended document outline of StRS mostly addresses the Quality in Use of ISO/IEC 25010 as
shown in Table E.2.

32

© ISO/IEC 2019 - All rights reserved



https://standardsiso.com/api/?name=de16b75f3ae7d3ff26856f67bf5d4d5a

ISO/IEC 25030:2019(E)

Table E.2 — Mapping of Quality In Use to StRS, SyRS and SRS

ISO/IEC/IEEE 29148 documents

Quality In Use
StRS SyRS SRS
Effectiveness 9.3.15 User requirements 9.4.5 Usability requirements —
9.3.6 Goal and Objectives
Efficiency 9.3.9 Business processes 9.4.5 Usability requirements —

9.3.10 Business operational policies |9.4.6 Performance
and rules requirements

9.3.11 Business operational
constraints

9.3.12 Business operation modes
9.3.13 Business operational quality
9.3.15 User requirements

9.3.16 Operational concept

9.3.17 Operational scenarios

Satisfaction 9.3.4 Stakeholders 9.4.5 Usability requirements —
9.3.5 Business environment 9.4.8.1 Human'system
9.3.9 Business processes integration requirements

9.3.10 Business operational policies
and rules

9.3.11 Business operational
constraints

9.3.12 Business operation modes
9.3.13 Business operationalquality
9.3.14 Business structure

9.3.15 User requirements

Freedom from |9.3.5 Business environment 9.4.14 Policies —
rigk 9.3.7 Businédss)model and regulations
9.3.8 Infermation environment

9.3:18Project constraints

Context 9:3-1 Business purpose 9.4.1 System purpose —
Coverage .

9.3.2 Business scope 9.4.2 System scope

9.3.6 Goal and Objective 9.4.3.1 System context

The fecommended document outline of SyRS and SRS mostly address the Product Quality of
ISP/AEC 25010 as shown in Table E.3.

Table E.3 — Mapping of Product Quality to StRS, SyRS and SRS

ISO/IEC/IEEE 29148 documents

Product Quality

StRS SyRS SRS
Functional — 9.4.4 Functional 9.5.6 Limitations i) Quality
Suitability requirements Requirements
9.5.11 Functions
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Table E.3 (continued)

ISO/IEC/IEEE 29148 documents

Product Quality
StRS SyRS SRS
Performance — 9.4.6 Performance require- |9.5.3.6 Memory constraints
Efficiency ments 9.5.6 Limitations i) Quality
Requirements
9.5.13 Performance re-
quirements
Compatibjlity — 9.4.7 System interfaces 9.5.3.1 System interfaces
9.5.3.5 Communications
interfaces
9.5.6 Limitatigns i) Quality
Requirements
Usability — 9.4.5 Usability requirements |9.5.3.2 User’interfaces
9.4.8.1 Human system inte- |9.5.3:7 Operations
gration requirements 9.5/6 Limitations i) Quality
Requirements
9.5.12 Usability require-
ments
Reliability — 9.4.8.3 Reliability 9.5.6 Limitations i) Quality
Requirements
9.5.17 a) Reliability
9.5.17 b) Availability
Security — 9.4.12 System security 9.5.6 Limitations i) Quality
Requirements
9.5.17 c) Security
Maintaingbility — 9.4.8.2 Maintainability 9.5.6 Limitations i) Quality
Requirements
9.5.17 d) Maintainability
Portabilitly > 9.4.9 System modes and 9.5.3.3 Hardware interfac¢s
states 9.5.3.4 Software interface$
9-4.10.1 Physical require- g 5 oy ications i) Quality
ments . .
Requirements
9.4.10.2 Adaptability 9.5.17 €) Portability
9.4.11 Environmental con-
ditions
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Annex F
(informative)

ISO/IEC 25030:2019(E)

Derivation from quality in use requirements to product quality

requirements

TH

DIUR can imply several PQRs as follows:

Effectiveness, efficiency and satisfaction requirements by considering the busingss o
using the target product. For example, an efficiency requirement can imply time-gfficiency,
functional correctness and interoperability requirements for the produgct. since thes¢ product
qualities affects together on efficiency of the business operations.

Freedom to risk requirements by considering the scenarios on wrong ér malicious uses of
product and trouble occurrences of itself. A freedom to risk reguirement can imply flunctional
correctness, reliability, security, usability and maintainability reguirements.

Context coverage requirements by considering the scenarios(n a variety of use contexts
differentkinds of users and changes of the operational enyironment. A context coverage red
can imply usability, compatibility, maintainability and#ime efficiency requirements.

ere are a lot of derivation patterns from quality'in use characteristics to produd
characteristics, depending on system category. TableF.1 shows an example of the derivation

[perations
usability,

the target

including
uirement

t quality
patterns

for “nuclear reactor control system”.
Table F.1 — Example derivation from QIURs to PQRs for “nuclear reactor control system”
Derivated PQR
IUR isti
Q characteristic/ TR
subcharacteristic
. The number of defects of the nucl¢ar reac-
Maturity A
tor control system shall be minimjized
The nuclear reactor control syste]n shall
Fault tolerant continue operation w1th9ut goinglinto an
uncontrollable state against any gombina-
tion of failures
Fleedom fromfisks Capacity The margin of performance of thg nuclear

Eyen if the.interior of the nu-
clpar reactor is in a "dangerous
stlate”Nit'will not result in an
adcident of level 6 or higher.

reactor control system shall be en

sured.

Functional correctness

The situation inside the nuclear r
shall be accurately displayed.

pactor

Time efficiency

The situation inside the nuclearr

pactor

(Probability of accident 10~7)

1 111 LI - 1. 1 h |
SITatl DT qUICKIy Urspraycu.

Operability

The nuclear reactor control functions shall

be easy to operate.

User error protection

When the inside of the nuclear reactor is in
the "dangerous state", the nuclear reactor

control system shall support the operators
to execute the operation of quickly return-

ing to the normal state without m

istake.

The nuclear reactor control system should have a strong
the system is categorised into a realtime and human-intensive system, not only reliability but also

© ISO/IEC 2019 - All rights reserved
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performance efficiency and usability are important. Considering category of the target system using
ISO/IEC TR 12182 can lead to a better derivation.

NOTE To some extent the relationships depend on the task, e.g. maintainability and portability will affect
effectiveness, efficiency and satisfaction for maintenance and porting tasks.
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