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Foreword

ISO (the International Organization for Standardization) and IEC (The International
Electrotechnical Commission) form the specialized system for worldwide
standardization. National bodies that are members of ISO or IEC participate in the
development of International Standards through technical committees established by
the respective organization to deal with particular fields of technical activity. ISO and

|EC technpicalcommittees collaborate in fields of mutual interest. Qther international

organizations, governmental and non-governmental, in liaison with 1ISO and IEC,
also take| part in the work.

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

Internatignal Standard ISO/IEC 14598-2 was prepared by Joint Technical Committee
ISO/IEC PTC 1)nformation technologySubcommittee SC Boftware engineering

ISO/IEC |14598 consists of the following parts, under the generalStifevare
engineer|ng — Product evaluation

— Par1: General overview

— Part)2: Planning and management

— Part|3: Process for developers

— Part|4: Process for acquirers

— Part5: Process for evaluators

— Par6: Documentation of evaluation modules

Annex A fforms a normative part of this part of ISO/IEC)14598.
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Introduction

This part of ISO/IEC 14598 provides details about the planning and management
requirements which are associated with software product evaluation.

While this part of ISO/IEC 14598 is mainly concerned with product evaluation,
wherever it is relevant the corresponding process evaluation activities are also

discussed.

This part of ISO/IEC 14598 aims to clarify the requirements(W|

nich should be

provided by the organisation in order to ensure the success-ef.the evaluation. This
supporting function can be part of the organisation (e.g. & Technical Group), or a

specially created management function.
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Software engineering — Product evaluation —

Part 2:
Planning and management
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art of ISO/IEC 14598 provides requirements, recommendations and guidelines for a supporting-function
management of software product evaluation and for technologies necessary for software product evalu

le of the supporting function includes motivating people and training them for the evaluation activities, p
tion documents and methods, and responding to queries on evaluation technologies:

hrgets for evaluation support are software development, system integration antd{maintenance, including
project and organisation levels.

plogy management is related to the planning and management of a.software evaluation process, m
ences within the organisation.

fended users of this part of ISO/IEC 14598 are people who are responsible for
managing the use of the evaluation technology,
supporting software product evaluation,
managing software development organisations,

ple in a quality assurance function. However, it is-also applicable to managers involved in other softwaré

pnformance

br to conform to this part of ISQAEC 14598, an organisation shall review all requirements and recomms
tify those which are applicable; and state which requirements and recommendations have not been imp

prmative references

llowing_normative documents contain provisions which, through reference in this text, constitute provi
C 14598. For dated references, subsequent amendments to, or revisions of, any of these publications ¢
to’agreements based on this part of ISO/IEC 14598 are encouraged to investigate the possibility of ag

edition

which is responsi
htion.

epaprngteppro

softwarg acquisit

etrics and tools.

bs the management of development, acquisition, standardisation, centrol, transfer and feedback of g¢valuation techno

b retlaged activ

ndation§,in clause
lemented.

sions ofathis part
0 not apply. How
plyingctrd most re

s of the normative documents indicated below. For undated references, the latest edition of the

ormative docume

referred to applies. Members of ISO and IEC maintain registers of currently valid International Standards.

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

ISO/IEC 9126:1991Information technology — Software product evaluation — Quality characteristics and guidelines for their

use

ISO/IEC 9126-1|nformation technology — Software product quality — Part 1: Quality model.


https://standardsiso.com/api/?name=ccaaea9eb51b5a5e4bd4b2c486c47ce9

ISO/IEC 14598-2:2000(E)

ISO/IEC 9126-2|nformation technology — Software product quality — Part 2: External metrics.

ISO/IEC 9126-3|nformation technology — Software product quality — Part 3: Internal metrics.

ISO/IEC

14598-1:1999nformation technology — Software product evaluation — Part 1: General overview

ISO/IEC 14598-5:1998nformation technology — Software product evaluation — Part 5: Process for evaluators

ISO/IEC 14598-6Software engineering — Product evaluation — Part 6: Documentation of evaluation modules
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For the
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methods

5 Evaluation management concepts

This part]
software

ns and definitions
purposes of this part of ISO/IEC 14598, the terms and definitions given in 1SO 8402 and ISO/IEC
apply.

n technology (technology used for evaluation)
s, tools, metrics, measures and other technical information, used for evaluation

g function
sation responsible for assisting the software evaluation activities through the provision of technology,
hgement skills

S
and skills required to carry out a specific task

of ISO/IEC 14598 is applicable to the supporting function, which provides the organisation-wide suppor|
development, software acquisition and third party evaluation organisations (see tables 1 and 2).

Table 1 — Software evaluation activities

DEVELOPED SOFTWARE ACQUIRED SOFTWARE
Development Evaluation Acquisition Evaluation
Activities Activities Activities Activities

Evaluation of

specific "deliverables”
(output of the project)
e.g. Review System

Design

The "deliverables”

are dependent upon

the chosen life cycle

e.g. System Requirements
Specification,

Systems Design Specificati

Dependent upon the
selected acquisition
process

e.g. Request for proposal
Suppliers process

Review specific output
of the acquisition
process

Review proposal request
Audit supplier's process

>
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acquisition of relevant international and national standards, technical information and, if required, expert support,

development of suitable in-house standards and tools based upon the project’'s and organisation's requirements,

development of criteria for setting benchmarks for the evaluation,

reviewing the effectiveness and quality of any software acquisition and development,

collection and analysis of evaluation results and the dissemination of these within the organisation by the use of
database,

facilitation of technology transfer, based upon the experiences within the organisation and its(rgspective evaluati

projects,

support of evaluation projects and their respective project managers.

The sdipporting function can be external or internal with respect to the organisation which is evaluating the software.

If the

involved in the software evaluation. The specific roles of the supporting function and<4he evaluation projects
ble also shows the relationship between the activities of the supporting functionrand the evaluation proj

This ta

6 Rg

6.1 (

The o
also b

a) Th

supporting function is an internal part of the evaluating organisation, it can be within or outside the departmést whic

Table 2 — Relationship between supporting function and evaluation projects

SUPPORTING FUNCTION
PROVIDES

EVALUATION PROJECTS
DEVELOP

*NEW TECHNOLOGY

* INTERNATIONAL/NATIONAL STANDARDS
* EXPERTISE (CONSULTANCY)

* TRAINING

* ORGANISATION DATA BASE

* SUPPORT TO EVALUATION PROJECGTS

* PROJECT EXPERIENCE
* EVALUATION EXPERIENCE
*PROJECT DATA
* EXPERIENCE WITH TECHNOLOGY
* FEED-BACK TO THE

SUPPORTING FUNCTION

pquirements and recommendations for supporting software evaluation

Seneral

Ire sHevim in tab
cts.

ganisation shall develop a policy and plans for all evaluation activities. The responsibility of the suppprtingshaikction
b defined for all evaluation activities.

b following steps shall be followed when planning and executing software evaluation.

1)

2)

Define the objectives of the software evaluation.

Ensure that a Quantitative Evaluation Plan for all evaluation projects is developed. This plan|may be subdivide

into lower level plans, subject to the complexity of the respective evaluation (see Annex A).

3)

organisation's approach to software evaluation.

Enter project and/or product evaluation experiences into the organisation's database, to improve tt

b) Organisations should carry out all their software evaluations in accordance with the following:

1)
2)

3)

evaluate whether the software conforms to international, national or internal standards (if that is applicable),

ensure that the evaluation results can be quantified, clearly presented and traceable,

ensure that suitable and effective technology and best practices are used,
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4) ensure that the evaluation is carried out effectively,

5) ensure that plans and recommendations supporting all future evaluation activities are available.

6.2 Management at organisational level

Organisations that develop, acquire or evaluate software repeatedly shall have the overall evaluation responsibiliigs and qua
assurance activities clearly defined and incorporated into a plan.

NOTE - When implemented, this plan will help to improve the quality of the evaluation and ensure the best use of thexasipiblant
technology.

Some organisations may choose to entrust the evaluation activities to a third party. This third party shall’also maglagédhe ev
technolog@y in accordance with the following requirements and recommendations.
6.2.1 Planning the use and improvement of the evaluation technology

An overa|l plan for improving the software evaluation and its supporting techniques shall be made and implemented.
The plan|should include the following:

) Preparation of a policy statement
Therg shall be a policy stating the organisation's approach to ithe introduction, maintenance and improvement of software
quality evaluation.

)] Definition of the organisation’s objectives

The grganisation’s objectives, which are to be achieved by the introduction, maintenance and improvement pf software quality
evalugition technology, shall be defined.

¢) Identification of the technolegy-to be used

The qoftware evaluation methods and techniques used in the organisation shall be assessed and identified in the plan. At
deviation from the stated objectiveés shall be corrected.

d) Assignment of responsibilities for the management of the evaluation process

Clearly stated responsihility shall be assigned for the introduction, maintenance and ongoing improvement] of the evaluatior
procegs.

e) Identification of further improvements

The pgrocess and activities for investigating the availability and applicability of new technology shall be identifi¢dlutias in
condycting trials and evaluations, and introducing and maintaining new techniques.

6.2.2 Implementation of the evaluation technology

The organisation shall

a) assess its own and externally available quality evaluation technology and shall determine its technology needs
and, if necessary, how any new technology can be acquired,

b) clarify and define the detailed requirements for acquiring or developing the evaluation technology according to
the results of the work described in a) above. These plans shall then be implemented,

C) define the process for adopting and operating the acquired evaluation technology.
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Any validated evaluation module should be maintained under configuration control, and documented as an Evaluation Module (

ISO/IE

C 14598-6). Otherwise it should be put into trial use for assessment.

The software evaluation process for an organisation shall be determined. If this is not available in-house, it shatidbe acquir

In the case of acquisition

a) first, if international or national standards are available, the organisation should introduce these,

b) second, if well-known evaluation technology within academia or industry is available, the organisation shoul

consider introducing these,

6.2.3

In ord
progrg
and ef

Th

T

=2

T

=2

agency to fulfil these requirements.

Transfer of technology used for evaluation
er to transfer the developed or acquired technology within an organisation, the“organisation sho
mmes, tools and the appropriate environment for the introduction and adoption.of new technology. The
vironment need not be uniform, but should correspond to the technology level\of.the project.
a) Preparation for technology transfer
p organisation should consider the following for the purpose of technoloegy transfer:
1) prepare a Quantitative Evaluation Plan (see Annex A)torinclude targets, activities, schedule
and responsibilities for the technology transfer activities,
2) prepare supporting training programmes,
3) prepare tools and environment,
4) define how to collect data and assess.the technology transfer,
5) define how to collect experiences-about technology transfer.
b) Implementation of techneglogy transfer
P organisation should implementithe technology transfer and collect the data according to the defined pl
C) Assessment of technology transfer
P organisation shouldassess the technology transfer as follows:

1) assess‘the effects of the introduced technology for all projects,

2) evaluate the extent to which the technology is used within the organisation.

The o

ganisdtion should, if necessary, modify or prepare a hew plan subject to the results of the assessment.

C) finally, the organisation should consider developing the appropriate technology or contractinl; an external expe

uld prepare train
5e programmes, t

5, project objectiv

6.2.4

Assessment of the technology used for the evaluation

In order to achieve better results of the evaluation, the technology used shall be assessed.

The evaluation results which were obtained for a given project should be collected and assessed as follows:

a) Collection and maintenance of the information

The information about the technology necessary for the assessment should be collected, (e.g. the effort spent on measurer
and evaluations). This information should be verified, selected, modified and maintained for future use by other prajects and
the purpose of verifying the usefulness of the new technology.


https://standardsiso.com/api/?name=ccaaea9eb51b5a5e4bd4b2c486c47ce9

ISO/IEC 14598-2:2000(E) © ISO/IEC

b) Analysis and assessment of the evaluation results and the technology used

The software evaluation results shall be analysed and assessed. These analyses and assessments should include the validity c

1) the measurements,
2) the evaluation criteria,
3) the metrics,

4) the techniques,

and tllue effectiveness of the overall software evaluation. These analyses and assessments should be cdrrieq out azcording to

defingd Quantitative Evaluation Plan.

The use of the evaluation technology should be standardised within the organisation, whereverthis is feasiblqg.

6.2.5 Mpnagement of experiences

q) Standardisation

The maniager(s) shall be responsible for the effective use of the evaluation technology in the organisation, and $hatlteesure t
assessment results and experiences are retained within the organisation. These shall be used to improve the qualitpfand the use

the evaldation technology.

The implovements can be achieved through the modification of the érganisation’s own evaluation standards which can include
items sugh as the definition of quality requirements, metrics selection;xdefinition of rating level and assessment cijiteria.

The following approach is recommended:

6.3 Support for Project Management

a) Carry out periodic quality evaluation reviews,

)] Integrate existing standards with new evaluation standards and with the use of new metrics,

q) Provide feedback of evaluation results to these standards,

d) Provide feedback of the evaluation results to the organisation’s Quality Plan and/or Quality Manual,

e) Maintain records of the imprevements and ensure the utilisation of "best practices" within the orfjanisation.

The project management ©f)specific evaluation projects is assisted by the supporting function. This function| can have overal

responsibility for all evaltiation activities and technology used within the organisation.

This includes evalygation planning, the promaotion of this plan and the technology transfer between the project and ti@norganisa

For the nhanagement of an evaluation project (see clause 5) there shall be an agreed Quantitative Evaluation Plgn.

afl haould kb
The evaltatien-shedid-be-managed

D
(o8

b
-

b
D

an approved budget,
suitable human and machine resources,
supporting tools, standards and procedures,

a clearly defined, documented and agreed Quantitative Evaluation Plan.
This plan should specify how the stated objectives will be achieved, and also how and when these measurements are to be
used in support of the evaluation process.

The functional support manager responsible for the overall evaluation strategy and technology within an organisation shoulc
support the project manager in the implementation of this plan.
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6.3.1

Support for Evaluation Planning

In order to carry out software product evaluation successfully, a Quantitative Evaluation Plan should be developed @it ¢he star
project or evaluation. The aim of the plan is to assist the project manager in defining and monitoring quantitative ectalitg obj

It should also assist all project staff in identifying their own quality objectives and in monitoring their progress contigadnst
those objectives.

The fo

llowing should be considered when such a plan is prepared.

a) The purpose and use of the plan

Al
ea

The usefulness of this plan should be acknowledged and supported by all project personnel as'well as b
dir¢ctly involved with the project or the evaluation process.

project members should understand the importance of the proposed plan, its implementation details
h individual project member. All this should be clarified prior to any evaluation activity.

and its relevance

y the managemer

b) Improvements to the plan
The draft plan should be checked and improved by the manager responsible for the\overall evaluation within an organisatior
shquld be reviewed in order to ensure that it adequately covers the various\&valuation requirementg, which include
follpwing:
1) specification of how the stated objectives will be achieved, and also how these will be quantjfied and measure
It will also state how these measurements will support the evaluation process,
2) specification of how quantitative management is to e carried out during software product evaluation,
3) respective quality objectives,
NOTE - These may be product, process or even size related
4) clarification of the tasks, and assignmentof corresponding responsibilities,
(e.g. who is responsible for data collection, analysis and feedback to the project staff and to the management)
5)  definition of how data is to be _collected, controlled and used.
C) Content of the plan
The content of this plan should cever all measures applicable to the characteristics of the software product
The objectives stated in the\plan should be supported by the corresponding product quality characterigtics, and also by
chgice of process quality Criteria, the adopted standards, methods, staff skills, tool support and project marjagement.
A template is shown imAnnex A.

d) Detailed planning support

In ¢rder tossupport the planning of an evaluation project all useful specific information should be transferred to thEhgoject

inc

udes thé planned template and the related evaluation technology, which contains details about
1) Simitar project ptanming eXpeTiernces,
2) the use of the same technology,
3) the organisation’s standards and quality model,
4) the use of recommended optional and mandatory metrics,
5) measurement know-how, such as data element; measurement methods; tools; measurement frequency;
condition,
6) setting the specific rating level.
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6.3.2 Ongoing promotion of the Quantitative Evaluation Plan

In order to gain the confidence of the project members about the usefulness of the plan and to encourage them to activel
participate in its implementation, the following activities should be carried out if appropriate.

a) set up a meeting for explaining the technical aspects of the plan

b) set up lectures on software quality evaluation

6.3.3 Supporting the evaluation projects

The supporting function should monitor the implementation status of the evaluation project at scheduled intefvalg.
If some igsues are identified, the necessary support should be provided in order to resolve and record these issypsderahe pu
building Uip experiences for future use.

6.3.4 Cpollection of the evaluation results

The supporting function should collect the evaluation results at the end of each evaluation project. These should bbe stored fc
reference purposes and can be used by future projects.



https://standardsiso.com/api/?name=ccaaea9eb51b5a5e4bd4b2c486c47ce9

ISO/IEC 14598-2:2000(E)

e-pbeesh indicat

© ISO/IEC
Annex A
(normative)
Quantitative Evaluation Plan Template
A Qu ltltutlv\' EVM!UM{I\JII P!ull ohuu!d LL} I\.’!Udc thb f\.l”\.lv\lll l!:’ \.:hu.r.ltvlo :f CAT l_y \.’hur.u.\.,l IJ II\.It applluub!\, LAY ohuu!u
A.1 Chapter 1 Introduction

The fg
* thg
* thg
* thg

A2

This c
This ¢
resped
requirg

A3

This d
prescr

The s
charag

A4

This c

NOTE

than th

A5

llowing should be described:
p purpose of the plan

b audience of the plan
 intended use of the plan

Chapter 2 Evaluation objectives

hapter should provide a clear statement about the objective(s) of the évaluation and the intended appli
AN be stated in terms of business needs. However, they should be useable for the purpose of setting
tive criteria, (e.g. the application of safety critical systems“to be used for automated landing of
bments are to be specifically stated).

Chapter 3 Applicable quality characteristics

bedin A. 2

ated quality objectives may be both product and process oriented, (e.g. reliability or maintainability
teristics; all testers have proven test Harnesses and were trained in the use of test tools as process qua

Chapter 4 List of prigrities

napter should prioritize-the above characteristics and should provide a supporting rationale for these pri

e introduction of/a-new method or tool).

Chapter 5 Quality objectives (characteristics)

Catiowankthe soft
guality dbjectives
hircraft where the

hapter should provide statements of the quality characteristics (e.g. ISO/IEC 9126 series) which suipport the objecti

as product qual
lity targets).

Drities.

Priorities may cever process requirements, (e.g. from the point of view of the business, training of staff may lzetdgleenqatiority

This d

phases of the proje

development (e g number of errors per I|nes of code durrng frnal testrng, or number of faults per total entry whiclthis under
control of the latest version of the configuration management system). It may state the maximum down-time of an instelled prod
or system. This is further explained in ISO/IEC 9126 parts 1 and 2.

A.6

Chapter 6 Schedules

This chapter should provide a clear plan of objectives with milestones and stated deliverables.
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A.7 Chapter 7 Definition of responsibilities

This chapter should define all envisaged responsibilities associated with the implementation of the Plan. This incluaes all dat
collection, analysis tasks, implementation of other supporting requirements, reporting, follow up and similar requirements.

A.8 Chapter 8 Measurement categories

This chapter should define the various measurements which are planned to be carried out. If both product and proces
measurements are taken these should be categorised and carried out as follows:

a) Produgt quality measurements
Include measurements such as performance, reliability and portability. State at what stage of the development fhese measureme
are to beg carried out, how often they are repeated, what techniques or tools are used to aid data capture anfl analysis, and w
actions are envisaged if there are divergences from the stated objectives.
These measurements can be final or intermediate and they can be obtained through the use of sub-characteristigs.

b) Process quality measurements

Describe| how process measurements are to be carried out. Include the monitoring-ef the effectiveness of standards, tools usa
project management, etc. (Refer to ISO 9000 series)

These mpasurements can also be carried out at various phases of the project life cycle. Define and document|how process rela
corrective actions are to be carried out if corrective action is deemed neeessary.

A.9 Chapter 9 Using and analysing data

This chapter should define how data is to be analysed, what, if any, statistical methods are to be employed anf wher presentati
techniques are to be used.

It should |make references to previously stated respensibilities, supporting tools and forms. It should also state hiomatios infor
is envisaged to be integrated into the progress tracking process or into the product acceptance process.
A.10 Chapter 10 Reporting

This chapter should define whethet_the analysed results are to be reported within or outside the project or progluciaedaluation
should also define how to resolve all outstanding items.
A.11 Chapter 11 ~Other requirements

This chapter (or afnumber of chapters) can be used to include requirements not covered previously, e.g. it can iraudeghe foll
informatipn.

a) Technjques and methods employed

Provide a full description (or provide references to other material) of the techniques and methods used, (e.g. methad for sizin
development maturity assessment; inspection method for error detection; defect removal model for predicting error rates).

The section or the referred material should be clear and complete so that it can be easily understood and used by all nominat
personnel.

b) Supporting tools

Describe or provide references - as in item a) above - but covering the tool support requirements. This can includetlgiides for
use of databases, spreadsheet and statistical packages.

10
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