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Foreword

ISO/IEC 14598-1:1999(E)

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-pfrt in the
wark.
In|the field of information technology, ISO and IEC have established a joint technical committee,

IS

na

of

the national bodies casting a vote.

D/IEC JTC 1. Draft International Standards adopted by the joint technical commijttee are cirqulated to
tional bodies for voting. Publication as an International Standard requires approval by at Idast 75 %

International Standard ISO/IEC 14598-1 was prepared by Joint Techhical Committee ISO/IEC JTC 1

In

IS
re

IS
pri

ormation technology, Subcommittee SC 7, Software engineering.

place ISO/IEC 9126 (1991).

D/IEC 14598 consists of the following parts under theygeneral title Information technology —
bduct evaluation:

Part 1: General overview

Part 2: Planning and management
Part 3: Process for developers
Part 4: Process for acquirers

Part 5: Process for evaluators

Part 6: Documentation of evaluation modules

D/IEC 14598-1 is intended for use in conjunction with ISONEC 9126-1 (in preparation) which will

Software
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Introduction

© |SO/IEC

As the use of information technology grows, the number of critical computer systems also grows. Such
systems include for example, security critical, life critical, economically critical and safety critical
systems. The quality of software in these systems is particularly important because software faults may
lead to serious consequences.

Through
importan

put the history of software engineering, software quality improvement has been a m

DSt

p goal. The evaluation of software product quality is vital to both the acquisition,-and

development of software which meets quality requirements. The relative importance of thevariqus

characte
the requi

The ess
software
be speci
and both
quality e

The term "metric" has been used in many senses in softwafe engineering publications. In t

internatid
measure|

The ISOJIEC 14598 series of standards give methodsfor measurement, assessment and evaluation

software
nor meth
both thes

rements of the system.

bntial parts of software quality evaluation are a quality model, the-method of evaluati
measurement, and supporting tools. To develop good software, guality requirements sho
ied, the software quality assurance process should be planned,-implemented and controll

aluations, the quality attributes of the software should be measured using validated metrics

nal standard it is defined as a quantitative scalesnand method which can be used
ment. The word "measure” is used to refer to theresult of a measurement.

product quality. They describe neither methods for evaluating software production procesg
ods for cost prediction (software produtt quality measurements may, of course, be used
€ purposes).

fistics of software quality depends on the mission or objectives of the system of which it ig a
part; soffware products need to be evaluated to decide whether relevant quality charag¢teristics m

pet

bN,
ild
pd,

intermediate products and end products should be evaluated:.Fe achieve objective software

nis
for

of
es
for
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Information technology — Software product evaluation —
Part 1: General overview

1

Scope

This part of ISO/IEC 14598 introduces the other parts. It provides an overview of the other

explains the relationship between ISO/IEC 14598 and the quality model in ISO/IEC 9126:Thjis part of
ISP/IEC 14598 defines the technical terms used in the other parts, contains general requirements for

specification and evaluation of software quality and clarifies the general concepts.” Addit
provides a framework for evaluating the quality of all types of software product and s
requirements for methods of software product measurement and evaluation.

riarts and

onally, it
ates the

ISD/IEC 14598 is intended for use by developers, acquirers and independent evaluators, particularly

th

ap
co
alg
Pr
im

N(
co

2

Sy
clg
m¢

3

Th
pr
re
of
the
do

se responsible for software product evaluation. The evaluation results produced
plication of ISO/IEC 14598 can be used by managers and developers/maintainers to
mpliance to requirements and to make improvements where nec¢essary. The evaluation re
0 be used by analysts to establish the relationships between the internal and external
bcess improvement personnel can use the evaluation results to determine how processe|
proved through study and examination of the project’s'product quality information.

TE  Much of the guidance in ISO/IEC 14598 is not specific to software, but is also applicabl
mplex products.

Conformance

ecification and evaluation of software conforms to this part of ISO/IEC 14598 if it uses the p
use 6 and a quality model as tequired in 8.3. Conformance to ISO/IEC 14598 as a wh
pan conformance to all applicable published parts of ISO/IEC 14598.

Normative references

e following normative documents contain provisions which, through reference in this text,
pvisions of~this’ part of ISO/IEC 14598. For dated references, subsequent amendmen
isions of;-any of these publications do not apply. However, parties to agreements based or
ISO/IEC.14598 are encouraged to investigate the possibility of applying the most recent e
e nofmative documents indicated below. For undated references, the latest edition of the 1

from the
measure
Sults can
metrics.
5 can be

P to other

Focess in
ole shall

onstitute
ts to, or
this part
ditions of
ormative

cument referred to applies. Members of ISO and IEC maintain registers of curreqtly valid

International Standards.

ISO/IEC 2382-1:1993, Information technology — Vocabulary — Part 1: Fundamental terms.

ISO 8402:1994, Quality management and quality assurance — Vocabulary.

ISO/IEC 9126-1:—1), Information technology — Software quality characteristics and metrics — Part 1:
Quality characteristics and sub-characteristics.

ISO/IEC 12207:1995, Information technology — Software life cycle processes.

1

To be published. Until this part is published ISO/IEC 9126:1991 should be used.
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4 Terms and definitions

For the purposes of all parts of ISO/IEC 14598, the following definitions apply.

4.1
acquirer

© |SO/IEC

an organisation that acquires or procures a system, software product or software service from a

supplier
[ISO/IEC

4.2

12207:1995]

attribute
a measu

NOTE

4.3
developg
an orgar

rable physical or abstract property of an entity

Attributes can be internal or external.

r
isation that performs development activities (including requirements analysis, design, test

through @cceptance) during the software lifecycle process

[ISO/IEC]

4.4
direct me
a measu

45
evaluatig
a packag

NOTE
measureg

4.6
external
an indire
part

NOTE 1
software)

NOTE 2
program
program.

NOTE 3
design.

12207:1995]

asure
re of an attribute that does not depend upon a measuref any other attribute

n module
e of evaluation technology for a specific software quality characteristic or subcharacteristic

The package includes evaluation methods*and techniques, inputs to be evaluated, data to
and collected, and supporting procedures and tools.

measure
Ct measure of a product derivedfrom measures of the behaviour of the system of which it i

and users.

The number of failures found during testing is an external measure of the number of faults in
because the number of failures are counted during the operation of a computer system running

Externalkmeasures can be used to evaluate quality attributes closer to the ultimate objectives of

4.7

be

b a

The system includes any. associated hardware, software (either custom software or off-the-shelf

he
he

he

external quality
the extent to which a product satisfies stated and implied needs when used under specified conditions

4.8
failure

the termination of the ability of a product to perform a required function or its inability to perform within
previously specified limits

4.9
fault

an incorrect step, process or data definition in a computer program

NOTE

This definition is taken from IEEE 610.12-1990.
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4.10

implied needs

needs that may not have been stated but are actual needs when the entity is used in particular
conditions

NOTE Implied needs are real needs which may not have been documented.

4.11

indicator

a measure that can be used to estimate or predict another measure

NOTE 1 The predicted measure may be of the same or a different software quality characteristic.

NOTE 2 Indicators may be used both to estimate software quality attributes and to estimate attributes of the
depetopmeENt Process.— THey are MMprecise MaiTect TMeasures of the attributes:

4.12
indirect measure
a measure of an attribute that is derived from measures of one or more other attributes

NQTE  An external measure of an attribute of a computing system (such as the respanse' time to usgr input) is
an|indirect measure of attributes of the software as the measure will be influenced by\attributes of the gomputing
enyironment as well as attributes of the software.

4.13

intermediate software product
a product of the software development process that is used as jnput to another stage of the|software
dejvelopment process

NQTE Insome cases an intermediate product may also be an end product.

4.14
inﬁrnal measure
a easure of the product itself, either direct or indirect

NOTE  The number of lines of code, complexity measures, the number of faults found in a walk thfough and
thg Fog Index are all internal measures made on,the product itself.

4.15

internal quality
the totality of attributes of a product(that determine its ability to satisfy stated and implied neg¢ds when
usked under specified conditions

NOQTE 1 The term "internal quality”, used in ISO/IEC 14598 to contrast with "external quality", has ¢ssentially
thg same meaning as "quality"™\in/ISO 8402.

NQTE 2 The term "attriblite™ is used with the same meaning as the term "characteristic" used in 4.21, as the
terfm "characteristic" isased in a more specific sense in ISO/IEC 9126.

4.16
maintainer
an organisation that performs maintenance activities

[190/IEC:12207:1995]

417
measure (verb)
make a measurement

4.18
measure (noun)
the number or category assigned to an attribute of an entity by making a measurement

4.19

measurement

the use of a metric to assign a value (which may be a number or category) from a scale to an attribute
of an entity

NOTE  Measurement can be qualitative when using categories. For example, some important attributes of
software products, e.g. the language of a source program (ADA, C, COBOL, etc.) are qualitative categories.
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4.20
metric
the defined measurement method and the measurement scale

NOTE 1 Metrics can be internal or external, and direct or indirect.
NOTE 2 Metrics include methods for categorising qualitative data.

4.21
quality
the totality of characteristics of an entity that bear on its ability to satisfy stated and implied needs

NOTE 1
specified,

NOTE 2 |In ISO/IEC 14598 the relevant entity is a software product.
[1ISO 840p:1994]

4.22
quality eyaluation

systematfic examination of the extent to which an entity is capable of fulfilling specified fequirements
NOTE |The requirements may be formally specified, as when a product is developed for a specific user ungler
a contracy, or specified by the development organisation, as when a product is deve€loped for unspecified usqrs,

such as donsumer software, or the requirements may be more general, as when\a.tser evaluates products |for
comparis@n and selection purpose.

[ISO 840p:1994]

4.23
quality infuse
the extent to which a product used by specified users meets their needs to achieve specified goals with
effectivefpess, productivity and satisfaction in specified contexts of use

NOTE |This definition of quality in use is similar to the.definition of usability in ISO 9241-11. In ISO/IEC 14998
the term Ysability is used to refer to the software quality characteristic described in ISO/IEC 9126-1.

4.24
quality model
the set qf characteristics and the relationships between them which provide the basis for specify|ng
quality rdquirements and evaluating.qaality

4.25

rating
the actiop of mapping the-measured value to the appropriate rating level. Used to determine the rating
level asspciated with the software for a specific quality characteristic

4.26
rating level
a scale goint lon an ordinal scale which is used to categorise a measurement scale

NOTE 1 |The’rating level enables software to be classified (rated) in accordance with the stated or impljed
needs (see 10.2).

NOTE 2 Appropriate rating levels may be associated with the different views of quality i.e. ‘Users’, ‘Managers’
or ‘Developers’.

4.27
scale
a set of values with defined properties

NOTE  Examples of types of scales are: a nominal scale which corresponds to a set of categories; an ordinal
scale which corresponds to an ordered set of scale points; an interval scale which corresponds to an ordered
scale with equidistant scale points; and a ratio scale which not only has equidistant scale point but also possess
an absolute zero. Metrics using nominal or ordinal scales produce qualitative data, and metrics using interval
and ratio scales produce quantitative data.
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4.28

software

all or part of the programs, procedures, rules, and associated documentation of an information
processing system

NOTE  Software is an intellectual creation that is independent of the medium on which it is recorded.
[ISO/IEC 2382.1:1993]
4.29

software product
the set of computer programs, procedures, and possibly associated documentation and data

NQTE  Products include intermediate products, and products intended for users such as deyelppers and
m4intainers.

[I90/IEC 12207:1995]

4.30

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

[I90/IEC 12207:1995]

4.31

syptem
anl integrated composite that consists of one or more of the processes, hardware, software, [facilitires
and people, that provides a capability to satisfy a statedneed or objective

O/IEC 12207:1995]

—
(n

4.32
user
an| individual that uses the software productto perform a specific function

NQTE  Users may include operators, recipients of the results of the software, or developers or maingtainers of
software.

4.33

validation
copfirmation by examination and provision of objective evidence that the particular requiremgnts for a
spgcific intended use-are fulfilled

NOTE 1 In design_and development, validation concerns the process of examining a product to determine
copformity with user, needs.

NQTE 2 Validation is normally performed on the final product under defined operating conditions. [It may be
negessary-in.earlier stages.

NQTE 8 j'Validated" is used to designate the corresponding status.

NOTEY4 Multiple validations may be carried out if there are different intended uses.

[ISO 8402:1994]

4.34

verification

confirmation by examination and provision of objective evidence that specified requirements have been
fulfilled

NOTE 1 In design and development, verification concerns the process of examining the result of a given activity
to determine conformity with the stated requirement for that activity.

NOTE 2 "Verified" is used to designate the corresponding status.

[ISO 8402:1994]
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5 Overview of ISO/IEC 14598 and ISO/IEC 9126
5.1 Structure of ISO/IEC 14598 and ISO/IEC 9126

The ISO/IEC 9126 series defines a general purpose quality model, quality characteristics and gives
examples of metrics. The ISO/IEC 14598 series gives an overview of software product evaluation
processes and provides guidance and requirements for evaluation. ISO/IEC 14598-2 and
ISO/IEC 14598-6 relate to corporate or department level evaluation management and support, while
ISO/IEC 14598-3, ISO/IEC 14598-4 and ISO/IEC 14598-5 give requirements and guidance for
evaluation at the project level. Figures 1 and 2 show the relationships between these standards and
technical reports.

5.2 Evaluation process

The ISOJIEC 14598 series of International Standards provides guidance and requirements for the
evaluatign process in three different situations:

¢ develppment (enhancement) (ISO/IEC 14598-3);

e acquisition (ISO/IEC 14598-4);

« indepgendent evaluation (including third-party evaluation) (ISO/IEC 14598-5).
5.2.1 Prpcess for developers

ISO/IEC |14598-3 should be used by organisations that are\planning to develop a new product|or
enhance|an existing product and intending to perform product evaluation using members of its own
technical staff. It focuses on the use of those indicators that can predict end product quality |by
measurirjg intermediate products developed during theslife-cycle.

5.2.2 Prpcess for acquirers

ISO/IEC [14598-4 should be used by organisations that are planning to acquire or reuse an existing|or
pre-devejoped software product. It can be-applied for the purposes of deciding on the acceptance| of
the product or for selecting a product-from among alternative products. (A product may be delf
containegl, a part of system, or it may.be part of larger product.)

5.2.3 Prpcess for evaluators

ISO/IEC |14598-5 should(be used by evaluators carrying out an independent assessment of a softw.ﬂe
product. | This evaluation' could be performed at the request of either a developer, acquirer or some
other paifty. This part-is intended for those who perform independent evaluation. Often they work for
third party organisations.

5.3 Support for evaluation

Each of the evaluation process standards can be used in conjunction with ISO/IEC 14598-2 (Planning
and Management) and ISO/IEC 14598-6 (Documentation of evaluation modules) (Figure 1).
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Evaluation Supp ort

6. Documentation

2. Planningand | 1 & PF o eon

Figure 1 - Relationship of evaluation process to evaluation support standafds

5.3.1 Planning and management

ISP/IEC 14598-2 Planning and Management contains requirements”and guidance for s
ctions for software product evaluation. The support is related\to planning and managen
are evaluation process and associated activities, \including development, ad
standardisation, control, transfer and feedback of evaluationyexpertise within the organisati
palt of ISO/IEC 14598 can be used by managers to produce a quantitative evaluation plan.

5.8.2 Evaluation modules

ISP/IEC 14598-6 provides guidance for documgnting evaluation modules. These modules cd

Management
9 Modules
Evaluation Process
2 Praocess for A _Dracocc far C D £
. 1 I\:l\-l\--!-! LA~4 ) . I TULUCOO TUI
Developers Acquirers Ev aluators

ipporting
hent of a
quisition,
bn. This

ntain the

specification of the quality model (i.e. characteristics, subcharacteristics and corresponding ifternal or

exfernal metrics), the associated data and.information about the planned application of the m

98 can be used by organisations-producing new evaluation modules.

5.4 Software quality characteristics and metrics

Edch of the parts of ISONEC 14598 should be used in conjunction with the planned parts of
9126 describing software quality characteristics and metrics:

* | Quality Characteristics and Subcharacteristics (ISO/IEC 9126-1);
» [ExternalMetrics (ISO/IEC 9126-2);

* | Intérnal Metrics (ISO/IEC 9126-3).

odel and
jules are
ISO/IEC

ISO/IEC

ISO/IEC 9126-1 defines quality characteristics, associated subcharacteristics and the

relations

between the top three levels of the ISO/IEC 9126 quality model. ISO/IEC 9126-2 and ISO/IEC 9126-3
identify the relationships of each metric (internal and external) to their corresponding characteristics
and subcharacteristics (see Figure 2). Note that some internal metrics have corresponding external

metrics.
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1. Quality
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subchara}cteristics
|
[ [
2. External 3. Internal
Metrics - Metrics

5.4.1 QU

ISO/IEC
subchara
system,
construc
perspect

5.4.2 EX

ISO/IEC
software
period w
these mq
test they
software
relevant

5.4.3 Infernal metrics

ISO/IEC
software
can be e
are most

stream problems. Internalimeasures are used to predict the values of corresponding exter

measure

6 Evd

To evaly

l:igurp 2 - ISQ/EC 9126 Software Qnality Characteristics and Metrics

ality Characteristics and Subcharacteristics

9126-1 defines a set of quality characteristics and corresponding subcharaeternistics. The
cteristics are manifested externally when the software is used as a part-of a compu
bhnd are a result of internal software attributes. ISO/IEC 9126-1 is used 1as’the foundation
ing the top three levels of the quality model. The overall objective af quality from the usg
ve is quality in use.

ternal metrics

9126-2 (in preparation) describes those metrics that represent the external perspective
quality when the software is in use. The external measures are taken over some predefin
nile the software is in use. Values for quantities liketime and effort are used as the basis
asures. These measures apply in both the testing.and operation phases. When used dur
are meant to be early predictors of the levels of quality that can be expected once
is used and operated. These measures generally represent the quality in terms that
0 users.

se
ter
for
rs'

of
ed
for
ng
he

re

related to design and code.(These “early” measures are used as indicators to predict w
xpected once the softwate jSystem is in test and operation. Therefore the internal measu
important to development managers since they are a valuable device for forestalling do

5. ISO/IEC 9126<3shows which internal metrics have corresponding external metrics.

luation(process

ate, software quality, first establish the evaluation requirements, then specify, design g

9126-3 (in preparation) describes those metrics that measure internal attributes of }he

at
es
vn
nal

nd
pd.

execute

he evaluation (see Figure 3). Each step is described in more detail in the clauses indicat

This part of ISO/IEC 14598 gives an overview of the process. The other parts of ISO/IEC 14598

explain h

ow the process is applied in different circumstances.
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Establish purpose of evaluation (7.1) )

Establish
evaluation Identify types of product(s) (7.2) )

requirements

Specify quality model (7.3) )( """" 9126-1 Quality
Characteristics

9126-2 External M etrics

-(Select metrics (8.1) ‘)< ________ 9126-3 Internal M etrics
. e 14598-6 Evalpation
Spemfy-the kEstainsh rating levels for metrics (8.2)) Moediles
evaluation

; {Establish criteria for assessment (8.3))

v

Design the
evaluation

v

Execute the ] .
evaluation [Compare with criteria (10.2)

-
kProduce evaluation plan (9.1) )

Gake Measures (10.1)

L

Assess results (10.3) )

Figure 3 -*Evaluation process

7 | Establish evaluation requirements

7.1 Establish the purpose.of evaluation
7.1.1 General

The purpose of software quality evaluation is to directly support both the development and agquisition
of software whigh'meets user and customer needs. The ultimate objective is to ensure that th¢ product
provides the‘required quality - that it meets the stated and implied needs of the users (including
operatorsyrecipients of the results of the software, or maintainers of software).

The fpurpose of evaluation of intermediate product quality may be to:

< decide on the acceptance of an intermediate product from a subcontractor;
« decide on the completion of a process and when to send products to the next process;

» predict or estimate end product quality;

collect information on intermediate products in order to control and manage the process.
The purpose of evaluation of end product quality may be to:
» decide on the acceptance of the product;

» decide when to release the product;
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e compare the product with competitive products;

¢ select a product from among alternative products;

* assess both positive and negative effect of a product when it is used;
« decide when to enhance or replace the product.

Software quality can be evaluated within a defined quality structure throughout the product
development and acquisition life-cycle processes defined in ISO/IEC 12207.

7.1.2 Acquisition

—

When ag¢quiring a custom made software product, the acquirer should establish external (quality
requirements, specify the requirements to the supplier, and evaluate potential purchases against thgse
requirements before acquisition.

When a product is being developed, the objective of specifying quality requirements ‘is)to ensure that
the prodiict meets the stated and implied needs of the user (see ISO/IEC 14598-3).

When pyrchasing a software product, evaluation can be used to compare alternative products and| to
ensure that the selected product meets the quality requirements (see ISO/IEC/14598-4 for the procgss
for acqujrers and ISO/IEC 14598-5 for the process for evaluators, including third party evaluatfon
requirements).

7.1.3 Sypply

The supplier can use the results of software product evaluation to ensure that products meet requited
quality ctfiteria which may be set by the acquirer, or by comparison with other products.

7.1.4 Development

Software| product requirements express the usefs’ needs for the software product under consideratin,
and are| defined prior to the developmenty~ As a software product is decomposed into major
compongnts, the requirements derived fromthe overall product may differ for the different components,
and may|require different evaluation criteria. Prior to quality evaluation, quality requirements should |be
specified in terms of quality characteristics and subcharacteristics (see ISO/IEC 9126-1).

At the initial stage of evaluation, these quality requirements should be studied and identified, [for
planning|and implementing-evaluation. The developer should establish external quality requirements
for each [relevant quality Characteristic. The completeness and correctness of the quality requiremepts
specification should berevaluated to ensure that all the necessary requirements have been specifled
and unngcessary reguirements excluded. The developer needs to evaluate the product against thgse
requirements befare delivery.

To achigverquality both stated and implied needs have to be met, so it is important to check that
implied peeds are specified in_sufficient detail for all relevant quality characteristics. If possihle,
requirements should be assessed by procurers or purchasers, and by end users to assess the implied
needs. User experience with prototypes frequently leads to a more accurate statement of
requirements for quality in use.

The developer should identify internal quality requirements. When internal quality requirements are
used, the developer should identify these using a quality model which relates them to the external
quality requirements, and use the internal requirements to verify quality of intermediate products during
development.

Software evaluation should be used to predict and verify quality during development, by specifying
internal quality requirements for intermediate products in the development process. The external
quality of the complete product for specific intended uses can subsequently be evaluated against initial
requirements. (See ISO/IEC 14598-3 for the evaluation process for developers.)
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The results of software quality evaluation can be used to obtain feedback on the extent to which
different development processes, design methods or CASE tools can be used to meet quality
requirements.

7.1.5 Operation

The organisation which operates a software system can use software quality evaluation to validate that
quality requirements are met under different operating conditions, and to provide feedback on the need
for any changes to those responsible for maintenance.

7.1.6 Maintenance
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P |dentify types of product(s) to be evaluated

e type of intermediate or final software product to be evaluated will depend_on the stage
Cle and the purpose of the evaluation (see Figure 4).

E objective is that when the software product is actually used by.the user it meets the s
blied needs. External quality can only be assessed for a complete hardware/software 3
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Figure 4 - Quality in the software lifecycle
For the gurposes of development, internal quality requirements are defined which enable the quality| of
intermedjate produets_to be verified. The internal properties (e.g. the specification or source code)| of
the software can(be' measured by internal metrics. Internal metrics are of most interest during the
development process. Internal measures can be used as indicators of external attributes. Modulafity

and tracpability are examples of internal attributes which can be measured. Achievement of Lhe
required [intetnal quality will contribute to meeting the external requirements of the software in use.

Internal software quality measures can thus be used as indicators to estimate quality in use (see

Figure 5).

For example, response time is an important measure required to evaluate the usability and the
efficiency of the software, but response time cannot be measured during development. In order to
evaluate the efficiency of the product during development, path length could be measured based on the
intermediate product or specifications.
estimates of response time under certain conditions.

This could be used as an indicator which provided rough

It is very important that internal software quality attributes are related to external quality requirements,
so that the quality characteristics of software products under development (both intermediate and end

item software products) can be assessed with respect to final system in-use quality needs.

Internal

measures are of little value unless there is evidence that they are related to external quality.
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Figure 5 - Relationships befween measures
The specific attributes which are relevant to final quality will depend on the intended conditiong of use -
foll an interactive product this will depend ofi*the needs of the eventual end user and task. Other
isques which will influence the needs for segftware product quality include whether the product is being
purchased or developed, the stage 6 development, and the hardware, software and| network
environment in which the product will be used.
External measures of a computer system can also be used as indirect measures of internal software

quplity. Thus the responsetime of a computer system can be used to measure the efficien
software in a particular computing environment.

7.8 Specify quality)model

The first step_ in-the evaluation of software is to select relevant quality characteristics, using
maodel which.breaks software quality down into different characteristics. Quality models for
pluation\generally represent the totality of software quality attributes classified in a hierarc
stjucture)of characteristics and subcharacteristics. The highest level of this structure cg

cy of the

a quality
software
hical tree
nsists of
C 9126-1

I|ty charactenstlcs and the Iowest Ievel con3|sts of software quallty attrlbutes ISO/IE

quality

characterlstlcs functlonallty, reliability, usability, efficiency, mamtalnablllty and portability. These can
be further broken down into subcharacteristics which have measurable attributes. The combined effect

of the quality characteristics in a particular usage situation is defined as quality in use.

Internal software product quality attributes are the measurable properties of a software pro
influence its ability to satisfy stated and implied needs. One or more attributes can be used t
a particular software quality characteristic or subcharacteristic (Figure 6).

duct that
0 assess

13


https://iecnorm.com/api/?name=366c89752d6abe14b9a6105f1b447f90

ISO/IEC 14598-1:1999(E)

© |SO/IEC

Sufficien

The acty
depend

The ISO
to quality

NOTE
depend o
maintaina

8 Spqg
8.1 S¢

It is impg
resulting
tool of sq

The ma
measure,
product.
software

\/__ subcharacteristic \/

characteristic

Internal attributes Exterral attributes

Figure 6 - Quality characteristics, subcharacteristics and attributes
internal and external attributes should be identified for each required subcharacteristic.

al characteristics and subcharacteristics which are releyant in any particular situation
bn the purpose of the evaluation, and should be identified by a quality requirements stu

An example is IEC 50(191) which defines Dependability as the extent to which a user can justifia
h the service delivered by a system. This is-divided into characteristics of reliability, availability g
pility. It could also include usability, recoverability, safety, extendibility and security.

cify the evaluation

tlect metrics

measures are easy\fo use. Many software measurements may conveniently be made wit
me kind and may be packaged as an evaluation module (ISO/IEC 14598-6).

nner in which quality characteristics have been defined does not allow their dir
ment. The/need exists to establish metrics that correlate to the characteristics of the softwa
Every quantifiable internal attribute of software and every quantifiable external attribute of

inferacting with its environment that correlates with a characteristic can be established as

metric.

rtant that software product measurements can be made easily and economically and that J‘he

ill
ly .

IEC 9126-1 characteristics and subcharacteristics provide a useful checklist of issues relafed
, but other ways of categorising quality may be mar& appropriate in particular circumstances.

bly
nd

a

pCt
re
he
a

Metrics can differ depending on the environment and the phases of the development process in which
they are used. Metrics used in the development process should be correlated to the user perspective
metrics, because the metrics from the user's view are crucial.

NOTE

Examples of metrics and an explanation of how to select and summarise metrics for each
subcharacteristic will be given in ISO/IEC 9126 parts 2 and 3 (under development).

8.1.1 Types of measurements

There are two broad objectives of evaluation:

« to identify problems so that they can be rectified, and
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to compare the quality of a product with alternative products or against requirements (which may

include certification).

The type of measurement required will depend on the purpose of evaluation. If the primary purpose is
to understand and correct deficiencies, several measurements may be made on the software to

monitor and control improvements.

A wide range of measures can be useful for these purposes,

including checklists and expert opinion. The primary requirement is that the measurements correctly
identify the impact that any changes in the software have on quality.

More rigorous metrics are required to make reliable comparisons, either between products or with

criterion values.
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Internal metrics should have predictive validity, that is they should correlate with some desireg
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1.2 Requirements for measurements

.2 Establish rating levels for metrics

parisons to be made. It is important that the evaluation specification specifies a precis
del, and measurement methods, scales and rating levels for each metric. Data from-chec
pert opinion may not be reliable when comparing products with different attributes. A
puld be made for possible measurement errors caused by measurement tools @s.human err

ferion. For instance an internal measure of a particular software atttibate should correlate W
pasurable aspect of quality when the software is used. It is_important that measuremen
ues which coincide with normal expectations; for instancesiflthe measurement suggests
pduct is of high quality then this should be consistent with the product satisfying partic
eds.

rther information on the requirements for measurement can be found in ISO/IEC 9126-1.

antifiable features can be measured .quantitatively using quality metrics. The result
pasured value, is mapped on the scalg?; This value does not itself show the level of satisfac
5 purpose, the scale has to be divided into ranges corresponding to the different de
fisfaction of the requirements. Examples are:

dividing the scale into twe categories: unsatisfactory and satisfactory;

dividing the scale into~four categories bounded by the current level for an existing or an a
product, the worst ¢ase, and the planned level. The current level is stated in order to cg
the new system_does not deteriorate from the present situation. The planned level ig
considered «achievable with the resources available. The worst case level is a boundary
acceptance,in case the product does not fulfil the planned level (Figure 7).

Measurement procedures should measure the software quality characteristic (or
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