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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the
respe. ;3-‘ -:‘ 60—G€a vk e ‘-- ‘: v, ““‘- .‘., O—ahe ““‘- mmittees
collabprate in fields of mutual interest. Other international organizations, governmental and non-goveramental, in
liaisor with ISO and IEC, also take part in the work.

In thelfield of information technology, ISO and IEC have established a joint technical committee; ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publicption as an International Standard requires approval by at least 75 % of the nationalibodies casting avote.

Interngtional Standard ISO/IEC 14598-3 was prepared by Joint Technical Committée )ISO/IEC JTC 1, Information
technglogy, Subcommittee SC 7, Software engineering.

ISO/IHC 14598 consists of the following parts, under the general title Softwaré-engineering — Product evalliation:
art 1: General overview

qrt 2: Planning and management

P
P
— Part 3: Process for developers
Part 4: Process for acquirers
Part 5: Process for evaluators
Part 6: Documentation of evaluation modules

AnneX A of this part of ISO/IEC 14598 is(for information only.
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Introduction

This part of ISO/IEC 14598 is intended for use during software development. It is applicable to all software
development activities requiring a disciplined process. This part of ISO/IEC 14598 is particularly aimed at those
measuring and evaluating the quality of software.

This pa¢ of ISO/IEC 14598 provides guidelines for clarifying quality requirements and for implementing and
analysing software quality measures. This part of ISO/IEC 14598 applies to all software at all phases [of the
development life cycle. It focuses on the selection and reporting of those indicators that are useful-to/predict end
product quality by measuring the quality of intermediate products. It also focuses on measuring end product gpality.

Vi
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Software engineering - Product evaluation -
Part 3: Process for developers

1 Scope

This part of ISO/IEC 14598 provides requirements and recommendations for the pragetical
implementation of software product evaluation when the evaluation is conducted in parallel‘with the
develgpment and carried out by the developer. In particular, it may be used to apply the’‘eoncepts
descriped in ISO/IEC 9126-1, 2, 3 and ISO/IEC 14598-1, 2, 6.

The gdrocess described in this part of ISO/IEC 14598 defines the activities fieeded to analyse
evalugtion requirements, to specify, design, and perform evaluation actions-and to conclude the
evalugtion of any kind of software product.

The epaluation process is designed to be used concurrently with the development. The evaluation
process needs to be synchronised with the software development{ process and the entities be
evalugted as they are delivered.

This ppart of ISO/IEC 14598 may be used by

e a project manager to clarify quality requirements, to monitor and control the quality of the software
ddring development and to make decisions to assure‘that the required quality is built in,

« a poftware designer to identify specific features that should be built into the software or changed in
orfer to meet the quality requirements,

* apuality assurance / control / audit(responsible to evaluate whether the quality requirements are
met,

e a Mmaintainer to make decisiens.for the implementation of changes and redesign/reengineering,

» a poftware acquirer as-part of an agreement with a developer when acquiring software (e.g. in the
cgse of outsourcing software development) when an independent evaluation is not required.
Ag¢quirers may be personnel in a purchasing role, developers outsourcing a part of the software
prpduct, or end-tsers. The role of the acquirer depends on the agreement between the acquirer
ar|d the developer. ISO/IEC 14598-4 describes evaluation from the acquirers point of view.

This part of ISO/IEC 14598 is intended for application at the project level. In order to obtain full benefit
from this standard the organization should be involved. This aspect is covered in ISO/IEC 14598-2.

This part of ISO/IEC 14598 does not prescribe specific indicators or metrics nor does it prescribe any
particular development method.

2 Conformance

In order to conform to this part of ISO/IEC 14598, an organization shall review all requirements and
recommendations in clause 6, to identify which are applicable, and state which requirements have not
been implemented.
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3 Normative references

The following normative documents contain provisions which, through reference in this text, constitute
provisions of this part of ISO/IEC 14598. For dated references, subsequent amendments to, or
revisions of, any of these publications do not apply. However, parties to agreements based on this part
of ISO/IEC 14598 are encouraged to investigate the possibility of applying the most recent editions of
the normative documents indicated below. For undated references, the latest edition of the normative
document referred to applies. Members of ISO and IEC maintain registers of currently valid
International Standards.

|SO/|EC 1264 Jnfaorpmanting dnchnalac,  COofiaarn pmeadiint cpalifn, Doyt 4. MY ality, poanda]
TLTZO— L T norat o tCCHnotogy — oortwarc-progacrgadality — 1 alt L. uaaiity 111oGCT:

ISO/IEC [12207, Information technology - Software life cycle processes.

ISO/IEC[14598-1:1999, Information technology - Software product evaluation - Part1: General
overview.

ISO/IEC [14598-2:2000, Information technology - Software product evaluation - Part 2: Plahning and
manageiment.

ISO/IEC [14598-6, Software engineering - Product evaluation - Part 6: Documentation of evaluation
modules

4 Terms and definitions

For the purposes of this part of ISO/IEC 14598, the definitions ‘given in ISO/IEC 14598-1 and the
following| definitions apply.

4.1
counting(rule

conditior}s and procedures under which the measurement value is obtained

4.2
external pttribute

a measyrable property of an entity which“ean only be derived with respect to how it relates to its
environment

Note: Exfernal attributes are those that relate to requirements (external properties of the software). External
attributes|can only be derived fromthe operational behaviour of the system of which it is a part.

4.3
internal attribute

a measufable property<of an entity which can be derived purely in terms of the entity itself
Note: Intgrnal attributes are those that relate to the internal organization of the software and its development.
4.4

unit
a quantity adopted as a standard of measurement

Note: Each unit has an associated scale.

5 Evaluation concepts
5.1 General aspects

The quality of software products can be described in terms of quality characteristics.
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Note: A set of quality characteristics is defined in ISO/IEC 9126-1.

However, in general it is not practical to assign measurement values directly to these characteristics.
Instead, a set of software quality attributes of the software product is selected that represents the main
aspects of the characteristics. Measurement values of these attributes give a quantitative
representation of the quality of the software product.

The emphasis of this part of ISO/IEC 14598 is to support the developer when applying software
measurement and evaluation during the development life cycle. This is done by identifying attributes of
the intermediate products and development activities and by measuring these attributes. This provides
a means for quantitatively monitor and control the quality of the software product under development

during the development process. The goal is to identify problems in achieving the desireg\quality as
early as possible in the development process.

Today’s knowledge of software measurement and evaluation does not justify the reCommendation of a
single set of attributes that apply to every software product and every ‘software de¢veloping
organization. Therefore, the selection of attributes of the software product, the intermediate |products
and development activities is based on the experience of the organization devéloping the software.

5.2 User needs

Identification of the user needs is an important aspect of establishing general quality requfrements.
This is done by identifying the user needs for quality in use in garticular contexts of use. Thesg¢ general
requirements are informal by nature and needs to be formalised. They can be quantified and gvaluated
using quality in use metrics.

Note : A set of quality in use metrics is described in ISONEC'9126-4.

The approach taken in this part of ISO/IEC 14598 is to formulate the general requirements inf terms of
external attributes.

5.3 External attributes

External quality attributes represent-the quality characteristics of the software product. They fare used
to express external quality. requirements quantitatively. This is done by assigning [a target
measurement value to eachattribute.

When the software preduct is developed actual measurement values of the attributes are ¢ollected,
hereby providing a ‘guantitative expression of the quality characteristics of the software. Quality
evaluation is done by comparing the actual measured values with the target values of all attribpites.

Note: A set of\external software quality metrics is provided in ISO/IEC 9126-2.
5.4 Internal attributes

In>order to monitor and control the software quality during development the externgl quality
requirements are translated into requirements of intermediate products and development fctivities.
This is done by translating the target measurement values of the external attributes of the|software
product into target measurement values of internal attributes of intermediate products and

development activities.

The selection of internal attributes and translation of external target values into internal target values is
a non-trivial activity. It depends primarily on personal experience unless the developer provides an
infrastructure for collecting and analysing experience from previously completed projects. In that case,
the experience of the developer can support the activity.

Note 1:The organizational aspect is described in ISO/IEC 14598-2.

During development actual values of internal attributes are measured. The values are compared to the
target values. This provides a control of the software quality during development.
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Internal attributes can be used to identify anomalies or outliers (i.e. attribute values that deviate from
what would normally be expected). General experience tells that such entities are worth examining
more closely.

Some internal attributes can be used to monitor trends in the development when they are measured
periodically (e.g. every week). Trends measures are used for identifying problems early, both related to
the product and to the development process.

Note 2: A set of internal metrics is provided in ISO/IEC 9126-3.

5.5 Quality indicators

© ISO/IEC

Internal quality attributes can be used as quality indicators. In particular, internal attributes are often
used as |indicators of external attributes; but no general, direct relationship between quality indicators
and external quality attributes has been validated yet. However, it is commonly accepted that quality
indicators provide useful guidance when used with care.

Use of guality indicators allows the software developer to identify possible quality problems _early in the
development and to take corrective actions immediately.

There is[no known universal set of quality indicators that is suitable for every software development
effort. THere are differences in applications, development methods and tools, prejeet organizations and
cultural gdlifferences to mention some examples. Therefore, some indicators “ay be useful in one
organization, but not work in another organization.

5.6 Evaluation process

The evaluation process described in this part of 14598 consists of a set of activities which are
conductgd by the developer. These activities are performedZen the basis of measurement values
obtained|during the development process.

Note 1: The generic evaluation process is described in ISO/IEC, 14598-1.

Note 2 : Tjhe organizational aspects of the evaluation is_described in ISO/IEC 14598-2.
The evalpation process comprises the five activities listed below:

- Establjshment of evaluation requirements which consists of identifying the general quality
requirements according to an agreed-quality model. This activity is described in 6.2.

- Specification of the evaluation-which consists of determining the external metrics and target
measurement values (criteria_for evaluation). This activity is described in 6.3.1. Specification also
consists [of determining the_internal metrics and target measurement values (criteria for evaluation).
This actiyity is described(in'6.3.2.

- Design|of the evaluation which consists of planning data collection actions. This activity is described
in 6.4.1 and 6.42:

- Execugion. of the evaluation which consists of collecting internal measurement values during

developr'\nnf and comnarina tham with taraat valiiac favabiiatinn durina Adavalanmant) Intarnal attrileita
e CoRpPaHRgHe Wit ge e S Varaton-auHhRg-aevYeo phe iy —HteHcdratHotte
values (quality indicators) are used to estimate end product quality. This is described in 6.5.1. It also

consists of collecting external measurement values when they become available and comparing with
target values (evaluation of product quality). This activity is described in 6.5.2.

- Feedback to the organization which is based on a of review of evaluation results. This activity is
described in 6.6.

5.7 Relation between evaluation and life cycle processes

Evaluation of a software product can be performed within the context of any life cycle process.


https://standardsiso.com/api/?name=25b8ee3cd9cc81d2d6d781d5f9b85134

© ISO/IEC

ISO/IEC 14598-3:2000(E)

Note 1: Software life cycle processes are defined in ISO/IEC 12207: 1995.

This part of ISO/IEC 14598 relates primarily to the development processes.

Note 2 : Development processes are described in ISO/IEC 12207 subclause 5.3. As stated in ISO/IEC 12207,
this implies that it may also be necessary to consider the maintenance process (subclause 5.5) and supporting
life cycle processes (clause 6) and organizational life cycle processes (clause 7). When this standard is used in
the case of outsourcing software development it also relates to the acquisition process and the supply process
as described in ISO/IEC 12207 subclause 5.1 and 5.2

6 Evaluation process regt lirements

6.1 General requirements

This clause relates to the organizational and project-specific requirement.
6.1.1 Organizational requirements

The developer shall build up an infrastructure that allows for data collection and process modjifications
based on data analysis.

Note : Organizatorial aspects of evaluation are described in ISO/IEC 145982
6.1.2 Project requirements

The developer shall develop the software following a-disciplined development process that allows for
planning and conducting software measurement and.evaluation.

Note 1: Life cycle processes are described in ISO/IEC 12207. Development are described in subclause|5.3.
Note 2: An overview of software product evaluation'can be found in ISO/IEC 14598-1.

The developer shall coordinate evaluationactivities with supporting processes and activities.
Note 3 : Supporting processes are described in ISO/IEC 12207, including in particular the quality @ssurance
process (subclause 6.3), the verifigation process (subclause 6.4), the validation process (subclause 6.%) and the

audit process (subclause 6.7).

Many data analysis methods require data from previous projects developed under similar conditions
and with comparable~quality requirements. The developer should, therefore, apply a development
model similar to onejthat has been used in previous projects in the developers organization.| Also the
same set of attributes should be applied in the projects to allow for data analysis.

6.2 Establish evaluation requirements

This ¢lause relates to the establishment of the general quality requirements and the analysis of their
feasibility.

6.2.1 Quality requirements identification

Thedevetoper—shaltensure—that generatquatity requirements—appticabte tothe—software—system are
identified. User needs, organizational experience, application area experience, software integrity
requirements, required standards, regulations, laws etc. should be considered when identifying general
requirements.

Note 1: Software integrity levels are described in ISO/IEC 15026.

The developer shall ensure that an agreed quality model is used for structuring the quality
requirements.

Note 2 : A quality model is described in ISO/IEC 9126-1.

A list of other system requirements that may affect the feasibility of the quality requirements shall be
produced. Acquisition concerns, such as cost and schedule constraints, warranties, and organizational
concerns should be considered. Mutually exclusive requirements should be resolved.

5
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Note 3: Focus should be on external product attributes.

All parties involved in the creation and use of the software system should participate or be represented
in the quality requirements identification process.

The relative priorities of the requirements should be discussed with all involved parties. Each group
should weigh the quality requirements against the other system requirements and constraints. All
viewpoints should be considered.

The identified quality requirements may be conflicting or cooperative. Conflicts between the
requirements shall be resolved. In addition, if the choice of quality requirements is in conflict with cost,

© ISO/IEC

scheduld or system functionality, one or the other shall be altered.

The devgloper shall execute a feasibility analysis of the quality requirements. Experience from previous
projects |with similar quality requirements carried out in the developers organization shouldfbe
considerged.

The devé¢loper shall ensure that the requirements are technically feasible, reasonable, complementary,
achievaflle and verifiable.

The qudlity requirements shall be resolved into a single set of quality requireménts formulated
according to the agreed quality model. Agreement to the final list of general requirements should be
sought from all involved patrties.

6.3 Specification of the evaluation

This subxclause relates to quantification of quality requirements. Fgr‘each requirement, one or more
external |attributes are selected to represent the requirement:JAssigned target values serve as
gquantitat|ve representations of the requirements (evaluation criteria).

For each external requirement, one or more internaltvattributes are selected to represent that
requirement during the development. Assigned target&alues to the internal attributes are used to
control the quality during the development.

6.3.1 External quality requirements

The devgloper shall define in which life cycle processes and activities the measurement and evaluation
will be injplemented.

Note 1: The measurement and evaluation of external attributes will normally take place after development has
been completed.

The devgloper shall defing-which entities are to be measured and evaluated.
Note 2: The entities will hormally be part of the end product (e.g. the running system or user manual).

The devéloper shall'define which external attributes are to be measured.

The develgper shall identify metrics for each quality requirement (from the defined external attributes
X

and entittesy:

The developer shall define target values for each metric.

Note 3: The target values give a quantitative representation of the quality requirements.
Note 4: The target values are used as the evaluation criteria.

The developer shall define conditions under which the measurement is to be performed. This means
identifying other attributes whose values influence the measurement and defining the values of these
attributes.
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The developer shall execute a refined feasibility analysis of the quality requirements. Experience from
previous projects with similar quality requirements carried out in the developers organization should be
considered.

The developer shall ensure that the requirements are technically feasible, reasonable, complementary,
achievable and verifiable.

External attribute values may depend on the value of other attributes. These conditions shall be
specified to make measurement values meaningful.

Note 5: For example, the response time of a system depends on the hardware, operating system, other programs

running on the system, user profile, etc.
6.3.2 Internal quality requirements

The developer shall define in which life cycle processes and activities the measurement and ejvaluation
of the internal attributes will be implemented.

Note 1: The measurement and evaluation of the internal attributes will normally take place during the
development process.

The developer shall define which entities are to be measured and evaluated.

Note 2: The selected entities will normally be intermediate products and activities.

The developer shall define which internal attributes are toe measured.

Note 3: For different intermediate products different attributes may be needed.

The developer shall identify metrics for each relevant combination of attributes and entities.
The developer shall define a set of internalattributes that

- covers every relevant intermediate preduct and activity,

- are appropriate for the applicatien domain and for the method to be used in the development
- cover identified product and-development risks.

Note 4: Examples of development risks include unstable specifications, identified problems not being| resolved,
running behind schedule etc.

Appropriate trend’measures should be included.

Note 5: When they are applied periodically, some metrics are useful for identifying trends in thg software
developgment process. Examples of such trend measures are ‘Number of completed modules’, ‘Number of
resolved problems’, ‘Number of changed requirements’, etc.

The developer shall define a set of internal attributes that relate to all external attributes ; ile., to all
quality requirements. These attributes are used as quality indicators.

Note 6. Relevant intermediate products should be analyzed and internal measurement data be collected for two
purposes:

- evaluating the quality of the intermediate products to find indications of the fulfilment (or non fulfiiment) of
their quality requirements.

- getting an indication (prediction) of the quality of an end product.

Note 7: ISO/IEC 9126-3 can be used as guidance for selecting indicators.

The developer shall describe the predictive model for the defined quality indicator ; i.e., the relationship
between the indicators and the external quality attributes.
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Note 8: An indicator does not require a rigid one to one relationship with the quality attribute it seeks to measure.
However, the link between the indicator(s) and the relevant quality attribute(s) should be clearly defined.

For efficient management use, the number of indicators should be kept low. Priority should be given to
indicators that can be supported by data already collected during existing processes, such as
configuration management or integration testing.

The developer shall set target values for the internal attributes when appropriate.

The developer shall define conditions under which the measurement is to be performed. This means
identifying other attributes whose value influence the measurement and define the values of these

© ISO/IEC

attributeg.

Note 9: By definition the value of an internal attribute can be measured independently of other attributes.
6.4 Degign of the evaluation

This clayse relates to design of the evaluation. The external evaluation concerns the external quality
requirements, and the internal evaluation concerns the internal quality monitoring and_control during
development.

Note : A reference to a quantitative evaluation plan may be found in ISO/IEC 14598-2.

6.4.1 Planning the external evaluation

The devgloper shall specify data collection actions (procedures) to be~péerformed for obtaining actual
values fdr each external metric. This includes specification of time sechedules, responsibilities, and use
of data gollection and analysis tools. If special training of personnel is required, this should also be
planned.

The developer shall define the measurement precision. “Any statistical models applied shall be
specified, including input data requirements, sampling stratégies etc.

Note: If te developer’s organization has defined a set of<evaluation modules this activity also includes selecting
evaluatiop modules. Documentation of evaluation modules is described in ISO/IEC 14598-6.

6.4.2 Planning the internal evaluation

The devgloper shall specify data collection actions (procedures) to be performed to obtain actual
values fgr each internal metric. This includes specification of time schedules, responsibilities, and use
of data gollection and analysis toels. If special training of personnel is required, this should also be
planned.

The developer shall define the measurement precision. Any statistical models applied shall be
specified, including data.requirements, sampling strategies etc.

The devgloper shall define contingency actions, like extra evaluation, if measurement results are
inconclugive oralarming.

The developer shall consider any influences on the software development activities. The set of

measurements may imply a change in the development process, through its need for data acquisition.

Note 1: Hardware or software tools may have to be located, evaluated, purchased, adapted or developed to
implement the measurements. The set of measurements may imply a change in the organizational structure used
to produce the software system. The quality assurance / control organization or the entire development team
may need training in the use of the measurements and data collection procedures. If the implementation of
measurements has caused changes in the development process, the development team may need to be
educated about the changes.

Note 2: If the developers organization has defined a set of evaluation modules, this activity also includes
selecting evaluation modules. Documentation of evaluation modules is described in ISO/IEC 14598-6.
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6.5 Execution of the evaluation

This clause relates to collecting the quality data as planned and to comparing with target values
(evaluation criteria).

6.5.1 Internal evaluation

Quality monitoring and control takes place during the development. Actual values for the internal
attributes are collected. In case of undesirable values, the cause is analysed, thereby allowing the
developer to understand and react to problems.

The developer shall collect actual measurement values for defined internal attributes accaording to the
defined data collection actions. If the quality requirements are changed, the developer shall feconsider
the specification of the evaluation (6.3) and the design of the evaluation (6.4).

The developer shall take necessary actions to ensure the quality of the collected data. The actions
should, when appropriate, include validating automated tools for data collectionand checking data by
human procedures.

The developer shall compare actual values with target values when they afe assigned.

The developer should use actual values of defined indicators~to estimate final product quality.
Experience from the development organization’s previous projects with similar quality reqyirements
should be taken into account.

Note: Quality prediction is dependent on validated indicators;A/development organization will first need to collect
indicator values and product measurement values for several projects to get a set of validated indicatorg.

o7

The developer should use actual values to monitortrends in order to identify development risk

The developer should analyse actual values’ in order to identify outlier values. Outlier valyies often
indicate problems or unusual conditions.” Explanation of outlier values should always bg sought.
Sometimes there are good reasons~for outlier values. In that case, there may be no rgason for
corrective actions.

Contingency actions shall be-taken when necessary.
6.5.2 Evaluation of the_end product

Quality evaluation(of the software product takes place when the development has been cgmpleted.
Actual values far the external attributes are collected.

Note 1: If passible, components of the software may be measured before the development is completed.

The developer shall collect actual measurement values for defined external attributes according to the
defined data collection actions. If the quality requirements are changed, the developer shall r¢consider
the Specification of the evaluation (6.3) and the design of the evaluation (6.4).

The developer shall take necessary actions to ensure the quality of the collected data. The actions

shoutd;-whenmappropriate; inctudevatidatingautomated-tootsfor datacottectiomand—checking data by
human procedures.

The developer shall compare actual values with target values (evaluation criteria).

Note 2: The evaluation process described in this international standard is conducted by the developer. ISO/IEC
14598-5 describes an independent evaluation process.

The developer shall make an assessment of the evaluation results. The actual values should be
summarised and compared with other values such as time and cost in order to support a decision on
the result of the development (e.g. improving the product, reviewing the requirements, etc).

The developer should document the evaluation result.
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6.6 Quality evaluation review and feedback to the organization

The developer shall make the data collected available to the organization for use in other development
projects.

The developer shall review the results of the evaluation and the validity of the evaluation process,
indicators and metrics applied. Feedback from the review should be used in order to improve the
evaluation process and evaluation modules. When it is necessary to improve the evaluation modules,
the data collection for extra indicators should be included, in order to validate them for later use.

Note: Quality evaluation review and feedback is described in ISO/IEC 14598-2.

© ISO/IEC
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Annex A
(informative)

Definitions from other standards

Definitions are from ISO/IEC 14598-1 unless otherwise indicated.

Al

acquirer

an organization that acquires or procures a system, software product or software servic
supplier

[ISO/IEC 12207: 1995]

A.2
attribute

a measurable physical or abstract property of an entity
NOTE Attributes can be internal or external.

A3
developer

an organization that performs development activities. (including requirements analysis, desig
through acceptance) during the software life cycle\process

[ISO/IEC 12207: 1995]

A4
direct measure

a measure of an attribute that doees not depend upon a measure of any other attribute

A5
evaluation module

a package of evaluation:technology for a specific software quality characteristic or subcharacts

NOTE The package includes evaluation methods and techniques, inputs to be evaluated, d
measured and collected, acceptance criteria, and supporting procedures and tools.

A.6
externahmeasure

an indirect measure of a product derived from measures of the behaviour of the system of wh
part

NOTE 1 The system includes any associated hardware, software (either custom software or of
software) and users.

p from a

N, testing

bristic

hta to be

chitisa

-the-shelf

NOTE 2 The number of failures found during testing is an external measure of the number of faults in the
program because the number of failures are counted during the operation of a computer system running the

program.

NOTE 3 External measures can be used to evaluate quality attributes closer to the ultimate objectives of the

design.

A7
external quality
the extent to which a product satisfies stated and implied needs when used under specified co

nditions

11
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A.8
failure

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

A.9
fault

an incorrect step, process or data definition in a computer program
NOTE  This definition is taken from IEEE 610.12-1990.

A.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.

A1l
indicator

a measufe 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 charaeteristic.

NOTE 2 |Indicators may be used both to estimate software quality attributes and to.gStimate attributes of the
development process. They are imprecise indirect measures of the attributes.

A.12
indirect measure

a measufe of an attribute that is derived from measures of one or more other attributes
NOTE |An external measure of an attribute of a computing system (such as the response time to user input) is

an indiregt measure of attributes of the software as the measure wilhbe influenced by attributes of the computing
environment as well as attributes of the software.

A.13
intermedjate software product

a produgt of the software development process. that is used as input to another stage of the software
developrpent process

NOTE |In some cases an intermediate product'may also be an end product.

A.14
internal measure

a measufe of the product itself,(either direct or indirect

NOTE |The number of lines_efcode, complexity measures, the number of faults found in a walk through and
the Fog Ijdex are all internalmeasures made on the product itself.

A.15
internal quality

the totalify of atfributes of a product that determine its ability to satisfy stated and implied needs when
used under.specified conditions

NOTE 1 “fhetermrmtermatguatity, usedmtSOAEC 14598 totontrast with—‘extermat quatity, hasessentiatty
the same meaning as "quality" in ISO 8402.

NOTE 2 The term "attribute" is used with the same meaning as the term "characteristic" used in 4.1.1, as the
term "characteristic" is used in a more specific sense in ISO/IEC 9126.

A.16
maintainer
an organization that performs maintenance activities

[ISO/IEC 12207: 1995]

12
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A17
measure (verb)

make a measurement

A.18
measure (houn)

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

A.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 impertant atfributes of
software products, e.g. the language of a source program (ADA, C, COBOL, etc.) are qualitative’categgries.

A.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.

A.21
quality
the totality of characteristics of an entity that bear on itS)ability to satisfy stated and implied negds.

NOTE 1 In a contractual environment, or in a regulated environment, such as the nuclear safety figld, needs
are specified, whereas in other environments, implied needs should be identified and defined (ISO 8492 : 1994,
note 1).

NOTE 2 In ISO/IEC 14598 the relevant entity*is a software product.
[ISO 8402: 1994]

A.22
quality evaluation

systematic examination of the extent to which an entity is capable of fulfilling specified requiremnents

NOTE The requirements may be formally specified, as when a product is developed for a specific yser under
a contract, or specified by the development organization, as when a product is developed for unspeciffed users,
such as consumer _software, or the requirements may be more general, as when a user evaluates prpducts for
comparison and’selection purpose.

[1SO 84(2:1994]

A.23
guality model

the set of characteristics and the relationships between them which provide the basis for gpecifying
quality requirements and evaluating quality

A.24

quality in use

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

A.25

rating

the action of mapping the measured value to the appropriate rating level. Used to determine the rating
level associated with the software for a specific quality characteristic
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