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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

e and IEC
te¢hnical committees collaborate in fields of mutual interest. Other international organizations, goernmental
nformation

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Parf 2.

THe main task of the joint technical committee is to prepare International Standards. Draft Infernational
Standards adopted by the joint technical committee are circulated to national bodies for voting. Pubfication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subjec} of patent
rights. ISO and IEC shall not be held responsible for identifying any,or.all such patent rights.

ISPD/IEC 25041 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Information technology,
Sybcommittee SC 7, Software and systems engineering.

This first edition of ISO/IEC 25041 cancels and replaces; ISO/IEC 14598-3:2000, ISO/IEC 14598-4:1999 and
ISP/IEC 14598-5:1998.
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Introduction

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

Evaluation is the systematic determination of the extent to which an entity meets its specified criteria> The
evaluatior] of product quality is vital to both the acquisition and development of software. The relatijve
importance of the various characteristics of software quality depends on the intended usage or.0bjéctives|of
the systerm of which the software is a part; products need to be evaluated to decide whetherelevant quality
characteristics meet the requirements of the system.

This International Standard is part of the ISO/IEC 250nn SQuaRE series of standards. ISO/IEC 25040
contains general requirements and recommendations for product quality evaluatien“as well as associated
general cpncepts. This International Standard provides specific issues related o the developers, acquirgrs
and indepgndent evaluators based on ISO/IEC 25040.

The genefal goal of creating the SQuaRE set of standards is to move te.a logically organized, enriched and
unified sefies covering two main processes: software quality requirements specification and software quality
, supported by a software quality measurement process. “The purpose of the SQuaRE set|of
standards|is to assist those developing and acquiring products with_the specification and evaluation of quality
requirements. It establishes criteria for the specification of product quality requirements, their measuremeht,

development process. In addition, the series provides recommended measures of product properties that gan
be used by developers, acquirers, and independent evaluators.

SQuaRE provides:

e termg and definitions;
o refergnce models;

e genefal guide;

. individual division guides,~and

e standards for reqdirements specification, planning and management, measurement and evaluatipn
purpgses.

SQuaRE ihcludes-International Standards on quality modes and measures, as well as on quality requiremeits
and evalugtion.

SQuaRE replaces the current ISO/IEC 9126 series and the ISO/IEC 14598 series.

The SQuaRE series of standards consists of the following divisions under the general title Systems and
software Quality Requirements and Evaluation:

e ISO/IEC 2500n - Quality Management Division,
e |ISO/IEC 2501n - Quality Model Division,

e ISO/IEC 2502n - Quality Measurement Division,

vi © ISO/IEC 2012 — All rights reserved
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e ISO/IEC 2503n - Quality Requirements Division, and

e ISO/IEC 2504n - Quality Evaluation Division.

This International Standard is intended to be used in conjunction with the other parts of the SQuaRE series of
standards, and with the ISO/IEC 14598 series and ISO/IEC 9126 series until superseded by the
ISO/IEC 250nn series of standards.

The descriptions in this International Standard are mainly based on the descriptions in ISO/IEC 14598-3,
ISO/IEC 14598-4, and ISO/IEC 14598-5, which will be replaced by this International Standard.

FiJ;ure 1 illustrates the organization of the SQuaRE series representing families of standards, fur]her called
DiVisions.

Quality Model
Division
2501n

Quality Quality Management Quality
Requirements Division E"-’E_il'-_li_itlﬂﬂ

Division 25000 Division

2503n 2504n

Quality Measurement
Division
2502n

Extension Division 25050 - 25099

Figure 1—Organization of SQuaRE series of International Standards

THe Divisions within the SQuaRE model are:

ion define
E series.
Referrlng paths (gwdance through SQuaRE documents) and hlgh level practical sugges’uons in applying
proper standards to specific application cases offer help to all types of users. The division also provides
requirements and guidance for a supporting function which is responsible for the management of product
requirements specification and evaluation.

. ‘OIIEC 2500n Quallty Management D|V|S|on The Internatlonal Standards that form thls dividi

*ISO/IEC 2501n - Quality Model Division. The International Standard that forms this division presents
detailed quality models for software, quality in use and data. Practical guidance on the use of the quality
model is also provided.

-ISO/IEC 2502n - Quality Measurement Division. The International Standards that form this division include
a product quality measurement reference model, mathematical definitions of quality measures, and practical
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guidance for their application. This division presents internal measures of software quality, external measures
of software product quality and quality in use measures. Measurement primitives forming foundations for the
latter measures are defined and presented.

-ISO/IEC 2503n - Quality Requirements Division. The International Standard that forms this division helps
specifying quality requirements. These quality requirements can be used in the process of quality
requirements elicitation for a product to be developed or as inputs for an evaluation process. The
requirements definition process is mapped to technical processes defined in ISO/IEC 15288:2008.

-ISO/IEC 2504n - Quality Evaluation Division. The International Standards that form this division provide
requiremets, recommendations and guidelines for product evaluation, whether performed by ndependeént

ISO/IEC 25050 to ISO/IEC 25099 are reserved to be used for SQuaRE extension International Standards
and/or Te¢hnical Reports.

This Interpational Standard is part of the 2504n - Quality Evaluation Division that currently consists of the
following International Standards:

-ISO/IEC 25040 - Evaluation process: contains general requirements for specification and evaluation |of
software quality and clarifies the general concepts. It provides a process description for evaluating quality| of
product and states the requirements for the application of this process. Thé-evaluation process is the basis for
product quiality evaluation for different purposes and approaches. Theréfore the process can be used for the
evaluatior] of quality in use, the external measure of software product quality and the internal measure|of
software product quality, as well as for the evaluation of the quality of pre-developed software product|or
custom sdftware product during its development process.

-ISO/IEC 25041 - Evaluation guide for developers, acquirers and independent evaluators: contajns
uirements and recommendations for developers, acquirers and independent evaluators.

-ISO/IEC 25045 - Evaluation module for recoverability: provides the specification to evaluate the
subcharagteristics of recoverability defined .under the characteristic of reliability of the quality model.
It determines the external measures of software product quality of resiliency and autonomic recovery index
when the |[nformation system composed of-one or more software products’ execution transactions is subjected
to a seriep of disturbances. A disturbance could be an operational fault (e.g. an abrupt shutdown of an S
process that brings down a system) or an event (e.g. a significant increase of users to the system).

ISO/IEC 25040 is a revised version and replaces ISO/IEC 14598-1.

ISO/IEC 25041 is a _revised version and replaces ISO/IEC 14598-3, ISO/IEC 14598-4 ahd
ISO/IEC 14598-5.

The term| “product /is used as a simplified term for “systems and software product” throughout th
International Standard.

S

The term fevaluation process” is used as a simplified term for “product quality evaluation process” throughut
this International Standard.

The term “evaluation report” is used as a simplified term for “product quality evaluation report” and the term
“evaluation plan” is used as a simplified term for “product quality evaluation plan” throughout this International
Standard.
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Systems and software engineering — Systems and software
Quality Requirements and Evaluation (SQuaRE) — Evaluation
guide for developers, acquirers and independent evaluators

1| Scope

THis International Standard provides requirements, recommendations and guidelines for prodyct quality
evpluation specifically for developers, acquirers and independent evaluators. It is_ notrestricted to apy specific
application area and can be used for quality evaluation of any type of products.

THis International Standard provides a process description for evaluating) product quality and ptates the
specific requirements for the application of the evaluation process from the’viewpoint of developers| acquirers
and independent evaluators. The evaluation process can be used for different purposes and approdches. The
prpcess can be used for the evaluation of the quality of pre-developed software, commercial-off-the-shelf
software or custom software and can be used during or after thedevelopment process.

THis International Standard is intended for those who are «tesponsible for product quality evaluatjon and is
appropriate for developers, acquirers and independent evaluators of products.

THis International Standard is not intended for, évaluation of other aspects of products ([functional
requirements, process requirements, business reguirements, etc.).

2| Conformance

Evaluation of product quality conforms to this International Standard if developers conform to requitements of
Clauses 6 and 7, if acquirers eonform to requirements of Clauses 6 and 8, and if independent gvaluators
conhform to requirements of Clauses 6 and 9.

3| Normative references

THe following_fteferenced documents are indispensable for the application of this document. For dated
erences,only the edition cited applies. For undated references, the latest edition of the neferenced
dagcument.(including any amendments) applies.

ISDAEC 25000, Software Engineering — Software product Quality Requirements and Evaluation
(S '

ISO/IEC 25001, Software engineering — Software product Quality Requirements and Evaluation
(SQuaRE) — Planning and management

ISO/IEC 25030, Software engineering — Software product Quality Requirements and Evaluation
(SQuaRE) — Quality requirements

ISO/IEC 25040, Systems and software engineering — Systems and software Quality Requirements and
Evaluation (SQuaRE) — Evaluation process

© ISO/IEC 2012 — All rights reserved 1
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4 Terms and definitions

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

41

deliverable product

any unique and verifiable system or software product to perform a service, that is subject to approval by the
project sponsor or customer

4.2
dynamic product
system or[software product that is measurable during execution in testing and/or operational environment

4.3
evaluation
systemati¢ determination of the extent to which an entity meets its specified criteria

[ISO/IEC 12207:2008]

4.4
evaluatiop level
rigour to He applied during the evaluation that defines the depth or thoroughnéss of the evaluation in terms| of
evaluatior| techniques to be applied and evaluation results to be achieved

4.5
evaluatioh records
documented objective evidence of all activities performed and_of-all results achieved within the evaluatipn
process

4.6
evaluatioh requester
person or pprganization that requests an evaluation

4.7
evaluatioh tool
instrument that can be used during evaluation to collect data, to perform interpretation of data or to automate
part of thel evaluation

NOTE Examples of such toolsyare source code analysers to compute code metrics, CASE tools to prodyce
formalized models, test environmentto run the executable programs, checklists to collect inspection data or spreadshegts
to produce [syntheses of measures:

4.8
evaluatioh stringency
degree rdgquired for/the product quality characteristics and subcharacteristics to fulfil the expected use
criticality gf the product

49
independent evaluator
individual or organization that performs an evaluation independently from developers and acquirers

NOTE The individual or organization who performs as developer or acquirer for the target system to be evaluated
may not become the independent evaluator for the system. The independent evaluator may be an organization. The
independent evaluator may belong to the same organization as the developer as long as they are independent from
developers and acquirers.

4.10

intermediate product

system or software product of the development process that is used as inputs to other stages of the
development process

2 © ISO/IEC 2012 — All rights reserved


https://standardsiso.com/api/?name=35718cecfc271ca1de0485e20b7d0d7f

4.1
product quality
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degree to which the product satisfies stated and implied needs when used under specified conditions

NOTE This definition differs from the ISO 9000:2005 quality definition because the software quality definition refers to
the satisfaction of stated and implied needs, while the ISO 9000 quality definition refers to the satisfaction of requirements.

[ISO/IEC 25000:2005 definition, rephrased as “degree to which”]

412

-------

ngn-executable system or software product for reviewing

5| Concept of evaluation from the viewpoint of each role

5.1 Framework of the product quality evaluation from the perspective of each role

Dgvelopers, acquirers and independent evaluators perform different activitiessduring system prod

evpluation according to each specific role and the category of the evaluatien-target entity.

Lict quality

Bgsically, product quality evaluation process of each role is the same; but the target entity of evaluation is
different according to purposes of the evaluation depending on the‘requester’s needs.

Figure 2 is the general framework of the product quality evaluation process.

Prpduct quality evaluation is regarded as a system, which is composed of inputs for, outcomes of, ¢onstraints

and resources of the evaluation process. They are different for each role and evaluations purpose.

Constraints for
the evaluation

Inputs for
the evaluation ‘
Out f
Evaluation utcomes ?
the evaluation
needs
Evaluation
Static process Evaluation
product report
Dynamic
product

Resources for
the evaluation

Figure 2 — General framework of the product quality evaluation process

The following are the examples of inputs for and outcomes of an evaluation process.
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Inputs for the evaluation process:
-evaluation needs for developers, acquirers and independent evaluators;
-target entities of evaluation such as static products and dynamic products.

NOTE Product quality evaluation needs of each stakeholder, such as developers, acquirers and independent
evaluators, are decided from the viewpoint of each role.

Outcomes of the evaluation are the evaluation report, results of improvement of the evaluation process and
profit.

In this figyre; G ;
included ds resources for the evaluation.

Constrain{s for the product quality evaluation process can include the following:
a) specific user needs for the evaluation;

b) the evaluation project schedule;

c) the evaluation project budget;

d) the environment used for the evaluation project;

e) the tools and the methods used for the evaluation project;
f)| specific requirements for reporting of the evaluation.

Resources for the product quality evaluation process can includéthe following:

a) applicgble measurement tools and method;

b) applicable SQuaRE series of international standard;

c) human resources used for the evaluation;

d) finandal resources used for the evaluation;

e) informfation systems used for the evaluation;

f) knowlgdge data base used:for'the quality evaluation.

The softwjre product quality evaluation reference model can be applicable to those responsible for prodiict

quality evpluation. It s{intended and appropriate for such organizations, in their role, but not limited fo,

developerp, acquirers, and independent evaluators.

Product quiality evaluation can be performed during or after the development process or acquisition process

5.2 Target entity of software product quality evaluation

The evaluation purpose is different depending on the role of developers, acquirers and independent
evaluators.

The target entity of the evaluation is defined depending on the evaluation purpose.

The target entity of the evaluation is categorized as static products and dynamic products.

Static products, which are either intermediate products or deliverable products, can include the following:
-specification of quality requirements;
-software design specifications;
-program source codes;

4 © ISO/IEC 2012 — All rights reserved
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-specification of the test planning;
-specification of result of the testing report;
-explanation of the product;

-operation manuals.

Dynamic products can include the following:

-executable intermediate products, which are being executed during dynamic testing in a testing
environment;

-deliverable products, which are being executed during operation by an operational environment.

, ey at-es . ‘ yele—sd design stage,
implementation stage and testing stage in order to evaluate quality of the intermediate product o achieve its
role.

Dgvelopers test intermediate dynamic products during unit testing stage and deliverable“dynami¢ products
during system integration testing stage.

NOTE 1 The target entities of the evaluation according to the developer's viewpoint are static and dynamic
intermediate and/or deliverable products.

Adquirers review the static products at the design stage and testing>stage for the purpose ¢f product
acquisition in order to achieve their role.

Adquirers test the dynamic product at the acceptance or operational testing stage.

Adquirers evaluate both the static and dynamic products injerder to compare the quality of some|candidate
products and to select the higher quality product based onitheir role.

NQTE 2  The target entities of the evaluation according toxthe acquirer’'s viewpoint are static and dynamic intermediate
anf/or deliverable products.

Independent evaluators may review the static.products and test the dynamic products in order to evaluate the
quality of the product and make an evaluation report based on their contract with the quality pvaluation
requesters.

NQTE 3 The target entities of the: evaluation according to the independent evaluator's viewpoint are fstatic and
dypamic intermediate and/or deliverable products based on the contract with requesters.

Table 1 — Example of target entity of each role

Target entity of the evaluation

Hole Static product Dynamic product
Developers Intermediate and deliverable products for | Intermediate and deliverable products for
reviewing testing
cquirers Quality requirements and design | Deliverable products for selection and
documents for reviewing | acceptation

deliverable product

Independent Intermediate or deliverable products for | Intermediate or deliverable products for
Evaluators reviewing testing

Every kind of evaluation activities can be performed from the viewpoint of both static and dynamic product
quality evaluation based on the role of developers, acquirers and independent evaluators according to their
purpose of evaluation.
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5.3 Rol

es and responsibilities

5.3.1 Roles and responsibilities of developers

.Responsi

bility of developers concerning product quality evaluation can include the following:

-to assure the quality of developed deliverable product;

-to accept the custom-made software product with a required quality from subcontractors;
-to select suitable off-the-shelf software product with a required quality from vendors;

-to improve the productivity of testing process;

-to train

When img
products i
-quality
-intermg
-deliver

When buy
evaluate 4

Developer
criteria, w

532 R
Responsik

-to acce
-to sele
-to impr
-to impr
-to train

When acq
in order to

When acq
quality reg
requireme

When acd

the personnel for product quality evaluation.

lementing a custom-made software product, developers evaluate the intermediate and delivera
n order to ensure the quality of the developed software product including the following:
requirements documents in the early stages of development;

diate products, such as design documents and program source codes during implementation;
hble software products that are included in the target system during testing.

nd compare the candidate products, then select a product that satisfies.the)required quality.

s can use the results of product quality evaluation to ensure that-products meet required qua
hich can be set by the acquirers, or by comparison with other preducts.

bles and responsibilities of acquirers
ility of acquirers in charge of quality evaluation includes the following:

pt the custom-made software products that satisfyrquality requirements;

Lt an off-the-shelf software product of acceptablé’quality;

bve the effectiveness of dynamic products included in the operational target system;
bve the productivity of the acquisition process;

the personnel for quality evaluation.

uiring a custom-made software product, acquirers evaluate the intermediate or deliverable produ
ensure the quality of the acquired product.
uirements, specify thé requirements to the supplier, and evaluate potential suppliers against the

nts before acquisition.

uiring a custom-~made software product, the objective of specifying the quality requirements is

ensure that the product-meets the stated and implied needs of the users. Possible activities include:

-to revie
-to revie

w the-design documents before requesting a software development;
w_and test the deliverable products before accepting a custom-made software product.

Dle

ing an off-the-shelf software product in order to adapt it to the deliverable system, developgrs

ity

Cts

uiring a custom-made seffware product, acquirers establish quality in use requirements, prodiict

Se

to

When acquiring an off-the-shelf software product, acquirers evaluate the candidate deliverable products in
order to compare and select the product.

When acquiring an off-the-shelf software product, evaluation can be used to compare the alternative products
and to ensure that the selected product meets the quality requirements. Possible activities include the

following:

-to review the documents of deliverable products before selecting the product to be acquired;
-to test the deliverable products in order to select the product to be acquired that best fit the quality

requireme

nts.

In the acceptance testing stage, acquirers test the products in order to accept a high quality product.
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When improving an operational product included in a target system, acquirers evaluate the dynamic product in
order to improve the quality of the product. Possible activities include:

-to review the quality of static deliverable product during operation stage;

-to test the quality of dynamic deliverable product during operation stage.
When evaluating an operational product included in a target system, the product is tested and measured by
using quality in use measures.

NOTE 1 The operator can be a part of acquirers. The individual or organization, which operates a target system of
WhICh the product is a part can perform software product quallty evaluation to validate that the product meets the quality
re intenance.

NQTE 2  The maintainer can be a part of acquirers. An individual or an organization, who maintains a-targgt system of
which the product is a part, can perform software evaluation to validate whether the product quality ‘still njeet quality
requirements, and especially requirements for maintainability and portability.

5.3.3 Roles and responsibilities of independent evaluators
Résponsibilities of independent evaluators are defined by the contract with the €equesters.
THe evaluation process can be performed from the viewpoint of either developers or acquirers.

Rgsponsibility of independent evaluators concerning quality evaluation_can include the following:
Hto evaluate the target product based on the contract with requesters;

Hto assure the quality of the product quality evaluation report;

Hto improve the quality of the evaluation result;

Hto improve the productivity of the evaluation process;

-to improve information systems, which support the quality evaluation process;

Lto train the personnel for evaluation.

THe independent evaluators review the scope:of evaluation based on the contract before perfgrming the
evgluation and provide the suitable solution and environment for evaluation.

When evaluating a target product, the ;independent evaluators evaluate the intermediate or deliverable
products in order to ensure the product quality.

THis evaluation can be performed\by the request from developers, acquirers or some other parties.

6| Organization level requirements and recommendations for software product
quality evalaation

6.1 Generalrequirements and recommendations

THe software product quality evaluation process reference model describes the process and details the
activities' and tasks providing their purposes and complementary information that can be used fo guide a
prodact quality evaluation (see ISO/IEC 25040).

It is appropriate for organizations in their role as developers, acquirers and independent evaluators.

It is intended but not limited to, developers, acquirers and independent evaluators of products.

The software product quality evaluation process reference model intends that the evaluation should be based
on a product quality requirements specification by using ISO/IEC 25030 before the evaluation and making

clear the objectives and criteria for evaluations. Product quality requirements express the user’s needs for the
product under consideration, and are defined prior to the development (see ISO/IEC 25030).
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ISO/IEC 25001 is applicable to the evaluation group, which provides the organization-wide support to all product
quality evaluation projects during software development, software acquisition and performed by independent
evaluators.

ISO/IEC 25001 provides requirements and recommendations for an organization responsible for implementing
and managing the product quality requirements specification and software quality evaluation activities through the
provision of technology, tools, experiences, and management skills.

Software product quality evaluation can be performed during or after the development process or acquisition
process by the developers, the acquirers or the independent evaluators.

As a product is decomposed into major components, the quality requirements derived from the overall prodcht
may differ|for the different components, and may require different evaluation criteria.

Software product quality can be evaluated within a defined quality structure throughout the life cycle stages
relating tp implementation process defined in ISO/IEC 12207:2008, software life cycle processes and
ISO/IEC 1)5288:2008, system life cycle processes.

6.2 Doc¢umentation of software product quality evaluation

For the product quality evaluation, information about input documents, constraints, resources and results|of
the evalugtion activities shall be specified.

In order tp assure the results of evaluation, actual result of the evaluation process and evaluation activities
shall be specified.

The evaluption records shall include a detailed description of agctivities performed and shall contain sufficignt
informatiop required for the management of the product quality~evaluation while executing the product quality
evaluatior| plan.

The evalyation records shall include any intermediate data for clarifying the results of evaluation.

The decigions made during the evaluation process shall also be included in the evaluation records fas
specified ih the evaluation plan.

The evalyation records shall contain sufficient information for each activity for effective performance |of
subsequeft activities of the product quality evaluation.

A produci quality evaluation report shall be prepared documenting evaluation activities and results of the
evaluatiory.

When a tqol is used to_perform an evaluation activity, reference to the tool shall be included in the evaluation
report. The referencesshall consist of the identification of the tool, its suppliers and the version of the tool.

A more degtailed_reference to the tools used shall be included in the evaluation records. It shall include the
detailed cpnfiguration of the tool and any pertinent information needed to be able to repeat the evaluation
activity in prder to obtain the same intermediate result.

NOTE 1 From perspectives of the developers that include not only designers but also programmers or testers,
information to be recorded include the following, since they are used during evaluation:

- results of reviewing of design specification (static intermediate or deliverable product);
- results of testing (program unit test, system integration test, operation test before product release);
- any predictive model specification to be used as a product quality indicator.

- identification of any subcontracted developers or tester’'s organizations and products or any artefacts produced by such
organizations.
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NOTE 2  From perspectives of the acquirers, information to be recorded include the following, since they are used
during evaluation:

- results of reviewing of design specification (static intermediate or deliverable product);

- results of testing (operational system test during operation stage, demonstration system test before selecting a most
suitable product);

- any predictive model specification to be used as a product quality indicator;

- identification of any subcontracted developer’s or tester’'s organizations and products or any artefacts produced by such
organizations.

NQTE 3 From perspectives of the independent evaluators, information to be recorded include the following] since they
are used during evaluation.

- résults of reviewing of design specification (static intermediate or deliverable product);

- results of testing (program unit test, system integration test, operation test before product release, operatignal system
tedt during operation stage, demonstration system test before selecting a most suitable product);

- any predictive model specification to be used as a product quality indicator.
6.3 Organization level requirements and recommendations to support each role

6.3.1 General requirements
In| order to ensure repeatability, reproducibility, impartiality,and objectivity of the evaluation results,
independent quality evaluation group for managing and suppotting evaluation projects within the organization
shill act in an organizational context that provides all necessary assurance to obtain sufficient quality for its
adtivities.

Anly organization that includes the quality evaluation-group shall identify the associated softwafe product
quality evaluation responsibilities and incorporate them into an organization policy.

Anly organization that includes the quality evaluation group should perform the following:

to take organizational approach for'the purpose of supporting the individual development pfoject and
improvement of effectiveness of evaluation process;

-to establish the total quality-management system and the supporting information systems in ordef to control
and support specific evaluation projects from the viewpoint of total optimization;

Hto establish the resourees and infrastructures of evaluation process;
Lto define the evalUation constraints from the viewpoint of general evaluation framework shown in Figure 2;

o providenthe common industry format for creating the evaluation plan and report in order to cpntrol and
supportspecific evaluation projects;

-to-define the common policy, rule and regulations for controlling the specific evaluation projects;

-to establish and maintain supporting systems, standards and guides, including tools and methods for
managing and executing evaluation, to be used by projects within the organization.

The roles of any organization include motivating people from the independent evaluation group and training them
for the requirements specification activities and the evaluation activities, preparing appropriate documents,
identification or development of required methods, and responding to queries on relevant technologies.

Technology management is related to the planning and management of a software quality requirements
specification and evaluation process, measures and tools. This includes the management of development,
acquisition, standardisation, control, transfer and feedback of requirements specification and evaluation
technology experiences within the organization.
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6.3.2 Organizational level recommendations for developers

Developers should establish the independent evaluation group for supporting the individual development
projects within the organization in order to achieve their role.

Independent evaluation group should perform organizational approaches in order to support individual
evaluation projects for the purpose of ensuring the quality of design and intermediate products, assure the
quality of delivered products and improve the effectiveness of development and evaluation process.

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 for the\use| of
the measyrements 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.

Hardware|or software tools may have to be located, evaluated, acquired, adapted or:déveloped to implement
the measyrements.

6.3.3 Organization level requirements and recommendations for acquirers

Acquirers [should establish the independent evaluation group for suppofting the individual acquisition proje¢ts
within the jorganization in order to achieve their role.

The acquifer’s organization that include independent evaluation group shall perform the following:
-to prov|de the standardized common evaluation methods\for accepting delivered products;
-to prov|de the standardized common evaluation methods for controlling the suppliers of products;
-to evalliate the effectiveness and quality of dyhamic operational products;

-to takg organizational approaches in order to support individual evaluation projects for the purpose|of
ensuring the quality of accepted product and improving the effectiveness of acquisition process;

-to proyide the list or data base)of off-the-shelf software products, standardized common comparispn
method| for select the most suitable product from the viewpoint of product quality.

Target comtrol items from the viewpoint of software product quality and quality in use includes the following:
-quality jof dynamic ‘operational products to be included in the actual executing operation system;

-effectivieness.ot productivity of actual using products;

-quality [of@ccepted products;

-technical level of suppliers;
-maturity level of software product development;
-maturity level of software product maintenance;

-human resources of quality evaluation for acquisitions.
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6.3.4 Organization level requirements for independent evaluators
The independent evaluator’s organization should perform the following:

-to establish the independent evaluation group for supporting the individual evaluation projects within the
organization in order to achieve their roles;

-to take organizational approaches in order to support each individual evaluation projects for the purpose of
ensuring the quality of submitted results, and improving the effectiveness of the evaluation process;

Ffo—estabtistrthe—nfrastructures—and—Tesources—of the—organizatiom—for —supportmg—specific] individual
evaluation projects based on the needs from evaluation requesters;

tto provide the infrastructures from the viewpoint of developers, acquirers or independent evaluafors based
on the contract and experience of past similar individual evaluation projects;

NOTE 1 In order to provide effective and reliable evaluation from an expert view with experience and knowledge, the
independent evaluation group promotes the adaptation of best methods and tools for executing the product quality
evgluation.
NQTE 2  Most typical independent evaluators are experts who work for acdifferent company from acquirers and
depelopers, and who evaluates product objectively, based on the request fromi"any of users, such as acquirers and

depelopers. Then, common information data base for software product quality“evaluation is maintained in ordef to use the
infprmation about different stakeholders.

7| Requirements and recommendation for developers evaluation process

7.1 General requirements

THis clause defines requirements and recommendations for the practical implementation of prodyct quality
evpluation by developers during developmentlife cycle.

It |s used by organizations that are planning to develop a new product or enhance an existing product and
intending to perform product quality evaluation using members of its own technical staff.

It focuses on the use of indicators that can predict deliverable products quality by measuring infermediate
products developed during theife cycle.

When applying the pfocess of development, the evaluators shall take into account the followirlg specific
isgues.

Prpduct quality_evaluation directly supports development of software, which meets user and customer needs.

When developers are planning and conducting software quality measurement and evaluation, the developer’s
prpcess'should be taken into account.

ibed in sub

clause 6.4 and 7.1.

NOTE 2  An overview of software product quality evaluation process can be found in ISO/IEC 25040.

Developers shall coordinate evaluation activities with supporting processes and activities.

NOTE 3  Software supporting processes are described in ISO/IEC 12207:2008, including in particular the quality
assurance process (sub clause 7.2.3), the software verification process (sub clause 7.2.4), the software validation process
(sub clause 7.2.5) and the software audit process (sub clause 7.2.7).

Many data analysis methods require data from previous projects developed under similar conditions and with
comparable quality requirements.
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Developers should, therefore, apply a development model similar to one that has been used in previous
projects in the developer's organization, not excluding additional requirements, in order to achieve the

developer

'S purposes.

7.2 Establish the evaluation requirements

721 In

puts and outcomes of this process

The following should be inputs for this activity:

a) produ
b) produ
c) applic
d) produ
The follow
a) speci
b) speci
c) highl
All produgi

From the
following:

-produc

-prograin source codes;

-produc
-produc

This activi

722 E

ct quality evaluation needs;

Ct quality requirements specification;

bble measurement tools and methodologies;

Ct to be evaluated including intermediate and deliverable products

ing should be outcomes of this activity:

ication of product quality evaluation purposes;

ication of product quality evaluation requirements;

bvel product quality evaluation plan.

t parts to be included in the evaluation shall be identified and documented.

developer’'s perspective, information about praduct includes also static artefacts such as the

specification;

ion manuals;
descriptions.

ty consists of the following tasks.

stablish the purpose of the evaluation

The purpdg
for the fu

se of the product quality evaluation shall be documented based on the role of developers as a bakis
her evalgation activities and tasks.

Developels should evaluate both static and dynamic intermediate, as well as deliverable product in order|to

achieve theitrole.

The purpose of evaluation of static and dynamic intermediate product quality may include the following:

-to assure the quality of intermediate products design;

-to improve the quality of intermediate products;

-to assure the quality of intermediate products;

-to pred

ict or to estimate deliverable products quality;

-to determine the cause of failures of intermediate products during testing;

-to decide the acceptance of the intermediate products from subcontractors;
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-to decide the completion of life cycle stages and when to send products to the next stage;

-to collect information of intermediate products in order to control and manage the development process;

-to access the ongoing feasibility of the development project;
-to improve the productivity of design, implementation and testing process;
-to train a personnel for product quality evaluation project.

The purpose of evaluation of static and dynamic deliverable product quality may include the following:

_t0 assure the qnnlify of deliverable Inmdnr‘fc;

7.
TH
Pri

ch
sh

n
ex

N

internal quality measures;

-In
ex

EV
eq

Th
ta
re

thé evaluation, purpose_of the evaluation and use criticality of the product.

At
im

De
re

Hto decide when to release the products;

t{o assess both positive and negative effects of a product when it is used;

to select a product from among alternative products in order to use a system product;
-to compare the product with competitive products in order to use a system productt

P.3  Obtain the software product quality requirements
e stakeholders of the product development shall be identified.

or to software product quality evaluation, quality requirements (should be defined in terms
aracteristics and subcharacteristics (see ISO/IEC 25010) and the product quality requirements sp
all be provided as the following:

the case of evaluation of design documents, product quality requirements should be defineg
ternal quality measures and/or quality in use measures;

the case of evaluation of intermediate products,\product quality requirements should be define

the case of evaluation of deliverable products, product quality requirements should be defined
ternal quality measures and/or quality in tise measures.

ch quality characteristics and subcharacteristics.
e extent to which the quality evaluation covers the specified software quality requirements shall b

ing into account the product quality requirements, in order to specify the product quality
huirements. This decisioh should be made based on constraints such as evaluation budget, targ

the initial stage of evaluation, these quality requirements should be studied and identified, for plg
plementing the evaluation.

velopers should establish both product quality requirements and quality in use requirements by
evant quality characteristics and/or subcharacteristics.

of quality
ecification

by using
| by using

by using

aluators should examine the product.quality requirements based on the target entities of the evgluation for

e defined,
evaluation
bt date for

nning and

sing each

The completeness and correctness of the quality requirements specification should be evaluated to ensure the
product quality evaluation that all the necessary requirements are specified and unnecessary requirements
are excluded.

The developers need to evaluate the product against these requirements before delivery.

In order to achieve software product quality to satisfy both stated and implied needs, it is important to make
every effort for exploring and specifying implied needs in sufficient detail for all relevant quality characteristics.

The quality requirements specification should be assessed by the acquirers, and by the end users to assess
the specified implied needs.
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User experience with prototypes frequently leads to the more accurate statements of requirements for quality

in use.

Software product quality evaluation should be used to predict and verify product quality during developme

nt,

by specifying requirements for internal measures of software product quality for intermediate products in the

development process.

The measured value of software product quality of the deliverable products for specific intended users can

subsequently be evaluated against initial requirements.

The goal ﬁrﬂaﬁ#y—moﬁmvmchewmﬁwe—desmmﬁdmtmaﬂmﬂmmmmﬁ f f fevi f f f f f e

development process.
Developeis should identify requirements for internal measures of software product quality.

When reqpirements for internal measures of software product quality are used, the developers.should iden

ify

these usirj]g a quality model which relates them to the requirements for external measures 6f software prodiict

quality, anfd use the requirements for internal measures of software product quality t@ verify the quality
intermediate products during development.

For the pUrposes of development, requirements for internal measures of softwafe product quality are defin
which enable the quality of intermediate products to be verified.

The propgrties of target static software product (e.g. the specification of'source codes) can be measured
internal measures of software product quality.

Internal measures of software product quality are the most interesting during development process.
Internal measures of software product quality can be used as indicators of external measures of properties.

Test adequacy is an example of quality measures that.can be measured by internal measures.

of

ed

Achievemgnt of the required internal measures.of software product quality will contribute to meet the

requirements for external measures of software.product quality. Internal measures of software product qua
can thus he used as indicators to estimate external measures of software product quality.

7.2.4 Identify product parts to be/included in the evaluation

ity

Target product parts to be evaluated shall be identified and documented based on the purpose of prodiict

quality evaluation.

In the case of quality assurance of deliverable products, the target entities of the evaluation should be st3
and dynarnic deliverable-products as the following:

-product specification;
-prograimn seurce codes;

i

c

-production’/manuals;

-deliverable product descriptions;
-testing results (system integration test, operation test before product release);

-executable program of testing.

In the case of improvement of product quality and productivity of development process, target entities
evaluation should be static and dynamic intermediate products as the following:

-design documents;
-specification of products;
-program source codes;

of
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-testing document (unit test, system integration test);

-executable program of testing.

7.2.5 Define the stringency of the evaluation

The evaluation stringency for each target product part shall be defined based on the product quality
requirements specification.

In the case of evaluation of requirements specification during design review stage, the evaluation stringency

S

Il be defined for each prndllrf qnali’ry characteristics and qunlity in use characteristics from external view.

In
be

In
sh

In
evi
frg

TH

ex
ag

7.

the case of evaluation of intermediate products during implementation stage, the evaluation¢string
defined for each product quality characteristics from internal view.

the case of evaluation of deliverable products quality during unit testing stage, thé €valuation
all be defined for each product quality characteristics from internal view.

the case of evaluation of deliverable products during prototyping or systeny integration testing
m external view.
e evaluation stringency should be related to a set of characteristics and subcharacteristics tha

pected evaluation levels which define the evaluation techniques<to be applied and evaluation re
hieved.

B Specify the evaluation

ency shall

stringency

stage, the

aluation stringency shall be defined for each product quality characteristics\and quality in use chafacteristics

establish
sults to be

7.3.1  Inputs and outcomes of this process

THe following should be inputs for this activity:

a)| specification of the product quality evatuation requirements;

b)| specification of the product qualityrequirements;

c)| high level product quality €valuation plan.

THe following should be outcomes of this activity:

a)| specification of.s€lected quality measures;

b)| specification of decision criteria for product quality measures;
c)| specification of decision criteria for product quality assessment;
d)| revised high level product quality evaluation plan.

Frlcrm lthe developer’'s perspective, information about the product include also static artefacts such as the
ollowing:

-product specification;

This activity consists of the following tasks.

©lI
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7.3.2 Select quality measures (evaluation modules)

The evaluators shall select quality measures (evaluation modules) to cover all software product quality

evaluation requirements.

The product quality measures for each target product parts to be evaluated shall be defined based on t
purpose of quality evaluation.

he

In the case of evaluation of requirements specification during design review stage, the quality measures shall

be selected from the set of external quality measures and quality in use measures.

In the casg of evaluation of intermediate products during the implementation stage, the quality measures sh
be selectdd from the set of internal quality measures.

all

In the case of evaluation of intermediate deliverable products during unit testing stage, the quality'measures

shall be s¢lected from the set of internal quality measures.

In the casp of evaluation of deliverable products during system integration testing stage,(the quality measures

shall be s¢lected from the set of external quality measures and quality in use measures

Product quality evaluation requirements should be allocated to each product component, to wh
appropriafe quality measures that are used to evaluate the product quality can:be assigned.

The product quality evaluation methods shall be documented, taking)into account the activities to
performed in order to achieve the evaluation results.

When the|specified evaluation methods are based on the use of a-Software tool, the tool shall be identified
the evalugtion plan.

ch

be

n

Such identtification shall include at least the name of thedool, its version identification and its origins (e.g. the

suppliers, [the developers).

The descijiption of the evaluation methods shall be completed by the identification of product components
which the |methods are to be applied.

When spdcify the evaluation, expert analysis of the measurement is required in order to interpret the resu
the interpretation procedure shall be specified.

Rigorous measurements are required to make reliable comparisons, between measured value of the prope
of the target products and critérion values.

Measurement procedurés,/should be able to apply a measurement function to the software qua
characterigtics (or subcharacteristics) they claim to be measuring with sufficient accuracy to allow criteria to
set and gomparisens'to be made. Data from checklists and expert opinion may not be reliable wh
comparing produets-with different properties.

ity
be

Permissiblelerror range should be specified for possible measurement errors caused by measurement tools

or

human errors:
The evaluation specification shall comprise the following:

-scope of the evaluation referring to the product components as identified in the product description;

-cross-reference between the information needed to perform the evaluation and the target product

components and other related documents listed in the product description;

-specification of measurements and verifications to be performed and references to the target product

components;
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-mapping between the specification of measurements and verifications and the evaluation requirements
together, with the reference to standards or the justification for each measurement or verification listed.

This task is usually executed by iterations, mainly when evaluating quality of intermediate products, since

SO

me measures can only be selected as the design of the software artefacts evolve.

Internal measures of properties can be used as quality indicators of intermediate products.

In particular, internal measures of software properties are often used as indicators of deliverable product
quality; however, there is no validated general or direct relationship between measured values by internal
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wever, it is commonly accepted that quality indicators provide useful guidance when used with ca

velopment and to take corrective actions immediately.

ere is no known universal set of quality indicators that is suitable for every softvare development
ere are differences in applications area of target systems and software products, development mg
e organization, but not in others.

r each requirement for external measures of software product quality, one or more properties ar
represent that are required during development.

ring development.

e evaluators shall define a set of internal measutes of software properties that:

- covers every relevant intermediate producCts and activities,

- is appropriate for the application domain and for the method to be used in the development,

tcovers identified product and development risks. Examples of development risks include
specifications, identified problems not being resolved, running behind schedule, etc.

propriate internal measures as the trend measures for estimate the quality of intermediate produ
included.

hen appropriaté. internal measures are applied periodically, some measures are useful for iden
nds of the quality of products in the software development process.

amples—of such trend measures are ‘Number of testing completed modules’, ‘Number of
bblems”; ‘Number of changed requirements’, for every week etc.

[e.

e of quality indicators allows the software developers to identify possible quality problems early in the

pffort.

thods and

bls used, project organizations and corporate culture. Therefore, some guality indicators may b¢ useful in

b selected

signed values by the internal measures to the target ‘software properties are used to control the quality

unstable

cts should

tifying the

resolved

Tt

gevatuators shat—defimre—the—set—of ntermal-—measures—to—software properties—that Tefate—t

measures of software properties, or correspond to quality requirements.

external

These values of internal measures of properties are used as indicators of product quality characteristics or
subcharacteristics. Relevant intermediate products should be analyzed and internal measurement data be

co

llected for the following two purposes:

-to evaluate the quality of the intermediate products to find whether the quality requirements are

satisfied;

-to predict the quality of deliverable products.
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ISO/IEC 2502n can be used as guidance for selecting quality measures.

The evaluators shall describe the predictive model for the defined quality indicator; i.e., the relationship
between the indicators and the external measures of software properties.

An indicator does not require a rigid one to one relationship with the properties it seeks to measure. However,
the link between the indicator(s) and the relevant property(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

managementor-systemintegrationtesting:

The evaluptors shall define conditions under which the measurement is to be performed.

This meaps identifying other properties whose value influence the measurement and define the' values|of
these properties.

By definition the value of software properties by internal measures can be obtained independently of other
properties

7.3.3 Define decision criteria for quality measures

Decision ¢riteria for defining a mapping from measured values of each s€lected quality subcharacteristics|or
characterigtics to rating levels shall be defined for the each selected quality measures.

The rated| level of each selected quality subcharacteristics or characteristics of the target product shall pe
determinefd by a measured value for each selected measure by Gsing the defined mapping.

In the cage of evaluation of requirements specifications-by design review, the decision criteria for quality
measures|shall be defined for each product quality characteristics and quality in use characteristics.

In the cask of evaluation of intermediate product during implementation stage, the decision criteria for quality
measures|shall be defined for product quality characteristics.

In the cask of evaluation of intermediate, executable product during unit testing stage, the decision criteria for
quality measures shall be defined for preduct quality characteristics.

In the casg of evaluation of deliverable product during system integration testing stage, the decision criteria for
quality measures shall be defined.for each product quality characteristics and quality in use characteristics.

7.3.4 Define decision<riteria for evaluation

Decision ¢riteria for-evaluation of the target product by summarizing the results of rating (quality measurgs)
shall be d¢fined based on the quality requirements for the target product.

The evalyators should prepare a procedure for further summarization, with separate criteria for differg
quality ch " o biobepre ot oot i o Y
a weighted combination of subcharacteristics and quality measures.

geeristes,€€aen-o FHER ey eit€ S minie cHar-SstoeharacterstesSanaguantty-measufres; or

The summarization results should be used as a basis for the product quality assessment.

In the case of assessment of requirements specifications by design review, the decision criteria for quality
evaluation shall be defined for each product quality characteristics and quality in use characteristics.

In the case of assessment of intermediate product during implementation stage, the decision criteria for quality
evaluation shall be defined for product quality characteristics.
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In the case of assessment of intermediate product during unit testing stage, the decision criteria for quality
evaluation shall be defined for each product quality characteristics and product quality subcharacteristics.

In the case of assessment of deliverable product during system integration testing stage, the decision criteria
for quality evaluation shall be defined for each product quality characteristics and quality in use
characteristics.

7.4 Design the evaluation

741 Inputs and outcomes of this process

THe following should be inputs for this activity:

a)| specification of product quality evaluation requirements;

b)| specification of product quality requirements;

c)| specification of selected quality measures (evaluation modules);
d)| specification of decision criteria for product quality measures;

e)| specification of decision criteria for product quality assessment;
f) | high level product quality evaluation plan.

THe following should be outcomes of this activity:

a)| detailed product quality evaluation plan;

b)| product quality evaluation methods.

All product parts to be included in the evaluation shall be identified and documented.

From the developer's perspective, Ainformation about product include also static artefacts su¢h as the
following:

-specification of products;
Lprogram source codes;
tproduction manuals;
Lproduct descriptions.

THis activity*consists of the following task.

7.4.2. Plan evaluation activities

The identified product quality evaluation activities shall be scheduled, taking into account the availability of
resources such as personnel, software tools and computers.

Evaluators should create the product quality evaluation plan based on the purpose of evaluation and the
target entities of evaluation.

Developers should create the product quality evaluation plan corresponding to quality requirements of static or

dynamic, intermediate or deliverable product by using internal or external measures of software product
quality.
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The quality evaluation plan for each development stage should include 5W3H (Why, What, When, Who,
Where, How to, How much and How many) as the following:

-purpose of the quality evaluation for each product life cycle;

-target product parts to be evaluated;

-evaluation activities, including the schedule and resources involved correspond to each stage of
development;

-respon

-area and environment for quality evaluation;

-measu
-budget

In the cas|
internal m

In the cas
system in
measures
Quality eV
Evaluation
stages of

developm

Prototypin

order to végrify the feasibility of high quality product.realization that corresponds to the quality requirements.

The evalu

The evalu
why the e

This shoy
considerin

-eva

-eva

es, method, and measurement tools used for evaluation;

pasures of software product quality.
egration testing) based on the external measures of software/product quality and quality in u
aluation activity shall be performed at suitable timing during.software development life cycle stage
development in order to achieve high quality product and improvement of productivity of softwg

bent.

g product should be developed and evaluated for the purpose of the new product development]

htion plan should have no duplicating tasks.

ation plan should include the,decision points in the evaluation process which determine when a
aluation can be completed,(i‘e. acceptance or rejection criteria) and/or be stopped.

Id be done in ordetA0 decrease the risk of errors and to reduce the planned evaluation effg
g at least the followihg items:

luation budget;

luationsmethods and adapted standards;

e that the target entity is a static product, the method of evaluation is a design’review based on the

e that the target entity is a dynamic product; the method of evaluation is a testing (unit testipg,

Se

of design document and requirements specification~should be performed at the practically earli¢st

re

in

rta

-eva

[uation tools;

-eva

luation activities, including the schedule and resources involved.

The evaluation plan shall include the evaluation purpose. The evaluation plan should consider the evaluation
context within the organization (see in ISO/IEC 25001 the role of an evaluation support group and in
ISO/IEC 25001 Annex A: The quality evaluation project plan template). The evaluation plan should include the

following:

-purpose of the product quality evaluation;

-organizations involved in the evaluation, such as the independent evaluation organization, product

develo

20

pers and acquirer’s organizational units;
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-evaluation budget;

-information products expected from the evaluation;

-schedule for the evaluation milestones;

-responsibilities for the parties involved in the evaluation;

-environment for evaluation;

Du
le

information that allows the plan to be adjusted or detailed.

De

product properties will be implemented. The measurement and evaluation of the internal prop
ngrmally take place during development process.

De

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

De

alarming.

Ha

implement the measurements.

TH

syptem.

TH

th¢ measurements and data collection procedures.

If

te@dm may:need to be educated about the changes.

7.

revatuatiom methods andtoofs;

tdecision criteria for product quality measures;
tdecision criteria for product quality assessment;
+tadopted standards;

Lactivities for evaluation.

ring early stages of the evaluation, some of the items of the evaluatioriplan can only be defineg
el. Therefore, the evaluation plan shall be revised as the evaluation, activities evolve, providing

velopers shall define in which life cycle processes and activities the measurement and evalua

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

velopers shall define contingency actions{Jike extra evaluation, if measurement results are incor

rdware or software tools may have to be allocated, evaluated, accepted, adapted or dey

e set of measurements may imply a change in the organizational structure used to produce th

e quality assurance"/ control organization or the entire development team may need training in

he implementation of measurements has caused changes in the development process, the de

b _Execute the evaluation

:2012(E)

at a high
additional

ion of the
erties will

surements

clusive or

eloped to

b software

the use of

velopment

7.5.1 Inputs and outcomes of this process

Th
a)
b)

c)

©lI

e following should be inputs for this activity:
detailed product quality evaluation plan;
specification of product quality evaluation requirements;

specification of product quality requirements;
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h)

specification of selected quality measures;

specification of decision criteria for product quality measurement;
specification of decision criteria for product quality assessment;
specification of product quality evaluation methods;

product to be evaluated including intermediate products.

The followimgshoutdbeoutcomes of thisactivity:

a)

b)

From the
following:

result$ of measurement of product quality;

result$ of product assessment and evaluation.

-producf specification;
-prograim source codes;
-produclion manuals;

-produc} descriptions.

This activity consists of the following tasks.

7.5.2 Mpke measurements

Evaluators
diagrams

In

the casg of static product measurement,-target entities should be reviewed.

Appropriafe person should be assignéd)for design review.

Measure

In

-detectdd issues list;

-used check listfor/design review that includes decision criteria for measures.

the casg of dynamic product measurement, target entities of executable product should be tested.

developer’s perspective, information about product include also static artefacts such as the

b should measure the quality of static and‘dynamic products (e.g. requirements specification, design
and testing document, executable product) based on the evaluation plan.

rlent value should be. recorded based on the result of design review corresponding to the prodiict
quality evaluation plan. Additional information about design review should be recorded as the following:

Appropriate person should be assigned for testing.

Measurement value should be recorded based on the result of testing corresponding to the product quality
evaluation plan. Additional information about testing should be recorded as the following:

-detected faults list;
-testing plan;

-testing document includes decision criteria for measures.

22
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Result of measurement should be reported to the organization at appropriate timing during development life
cycle and be considered at the next stage of development. If result of measurements could not be accepted,
activity should not be forwarded to the next stage before resolving the issues.

Evaluation report should be reported before the next stage of development.

Detected issues of product quality should be recorded and resolved before the next stage of development in
order to improve the product quality and productivity of development.

Detected Issues of product quality shall be resolved at the earliest possible stages of development in order to
a. o .. . LT U Ul - UCTVCIUPD - AT i UlIUC U UV . - - .. UIUVC o U

ality and productivity of development.

THe selected product quality measures shall be applied to the products and components;, according to the
aluation plan, resulting in values on the measurement scales.

Quality monitoring and control takes place during development. Actual values for theinternal properties are
cojlected. In case of undesirable values, the cause is analysed, thereby allowing the developers to ynderstand
and react to problems.

Dgvelopers shall collect actual measurement values for defined internal-properties according to the defined
data collection actions. If the product quality requirements are changed, the developers shall reconsider the
specification of the evaluation and the design of the evaluation.

THe decision criteria for the product quality measures based on the quality requirements shall be [applied to
thé measured values in order to evaluate static and dynamic products (e.g. requirements specificatipn, design
agrams and testing document, executable product) during software development life cycle.

In[the case of evaluation of requirements specifications during design review stage, the decision friteria for
quality measures shall be applied to the measured values for each product quality characteristics gnd quality
in use characteristics.

In[the case of evaluation of static intermediate products, the decision criteria for quality measuregs shall be
applied to the measured values_for product quality characteristics.

In|the case of evaluation of dynamic deliverable product, the decision criteria for quality measurgs shall be
applied to the measured(values for each product quality characteristics and quality in use characterigtics.

NOTE 1 In the case~of evaluation of static intermediate product, the decision criteria for quality measures|can be the
limitation of the number of detected issues.

NQTE 2 Inthe case of evaluation of dynamic deliverable product, the decision criteria for quality measures|can be the
limfitation of-the number of detected faults.

7.5.4- "Apply decision criteria for evaluation

The decision criteria for the product quality assessment based on the quality requirements shall be applied to
the result of the summarised values by using quality characteristics and subcharacteristics, in order to
evaluate static and dynamic products (e.g. requirements specification, design diagrams and testing document,
and executable product) during software development life cycle.

NOTE 1 In the case of evaluation of static intermediate products, the decision criteria for quality assessment can be the
limitation of the summarised values of detected issues based on the results of reviewing.

NOTE 2  In the case of evaluation of dynamic intermediate products, the decision criteria for quality assessment can be
the limitation of the summarised values of detected faults based on the results of unit testing.
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The set of decision criteria shall be summarised into subcharacteristics and characteristics, producing the
assess results as a statement of the extent to which the product meets quality requirements. The evaluation
results should:

1. establish an appropriate degree of confidence that the product is able to meet the evaluation
requirements;

2. identify any specific deficiencies with regard to the evaluation requirements and any additional
evaluations needed to determine the scope of those deficiencies;

5. identify any options for the use of the product uncovered by the evaluation.

During sd

eded;

ftware development, it is usual to perform several assessments according)to the mileston

S

eS

established in the evaluation plan. The results of the evaluation are important for Supporting managetial

decisions pbout next stages in the software development life cycle. For instance, do'the requirements have

be change

Developer
from the d
account. (
collect ind
indicators

Developer
Quality eV

the produ
developm

d or are more resources needed for the development process.

s should use actual values of defined indicators to estimate deliverable product quality. Experien

to

ce

icator values and product measurement values for several projects to get the set of valida

s should use actual values to monitor trends in orderto identify development risks.

aluation of the product takes place when the ‘development has been completed. Actual values
Ct properties are collected. If possible, components of the product may be measured before 1
bnt is completed.

Developets should appropriately feedback ‘the results of measures and evaluation to successive tasks

stages of

evelopment, maintenance of the product or the next software development.

7.6 Conclude the evaluation

7.6.1 Injputs and outcomes-of this process

The follow
a) sy

b) ac

ing are required inputs for this activity:
ecification.of product quality evaluation requirements;

tual‘results of product quality evaluation plan;

evelopment organization’s previous projects with similar quality, requirements should be taken i:[;(o

Duality prediction is dependent on validated indicators. A development organization will first need|to

d

for
he

or

c) specification of product quality evaluation methods;

d) re

sults of evaluation.

The following are outcomes of this activity:

a) product quality evaluation report.

From the developer's perspective, information about product includes also static artefacts such as the

following:

24
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-product specification;
-program source codes;
-production manuals;
-product descriptions.

This activity consists of the following tasks.

7.6.2 Review the evaluation results

THe evaluators and the requesters shall carry out a joint review of the evaluation results.

Evaluators group shall review the results of evaluation of static deliverable products (e.g. requirements
specification, design diagrams and testing document).

T4rget entities of review are the results of static intermediate or deliverabler products (e.g. requirements
specification, design diagrams and testing document).

Regsult of the evaluation should be reviewed based on the records of results and the process of evalyation.
Ngcessary information about evaluation can be taken into accountiin order to perform suitable review.
Inflependent evaluation organization should be assigned for-teviewing.
Appropriate person should be assigned for reviewing.

Rgviewing the results of static product quality evaluation should be performed based on the quality pvaluation
plan and evaluation report. Additional information:about reviewing may be necessary as the following:

tdetected issues list;

tused checklist for design review that'includes decision criteria for measures.

Rgviewing the results of dynamic product quality evaluation should be performed based on Ie quality
evpluation plan and evaluation’ report. Additional information about reviewing should be necessary as the
following:

Ldetected faults list;

Ltesting document including decision criteria for measures.

Reviewing'the results of product quality evaluation should be performed at suitable timing during depelopment
lif¢ cycle;

Re \Iipwing report shaould bhe submitted hefore the next angn of dp\/plnpmpnf

Quality of evaluation results should be assured and improved by the reviewing in order to achieve the
deliverable product quality and improvement of productivity of development.

Joint review between the persons acting at the previous stage and after stage of development should be
performed during development life cycle.

The evaluators group shall review the results of the evaluation and the validity of the evaluation process,

indicators and measures applied. Feedback from the review should be used in order to improve the evaluation
process and evaluation techniques (evaluation modules).
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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.

7.6.3

Create the evaluation report

Evaluators should create the quality evaluation report based on the quality evaluation plan and the final results
of evaluation of static and dynamic products (e.g. requirements specification, design diagrams and testing
document, executable program).

The quality evaluation report should be created based on the fixed quality evaluation plan.

The quali% evaluation report should include the results of both reviewing static product and testing dynam
product bas

The quality evaluation results shall be reviewed in order to assure the quality of quality evaluatien’report.
The quality evaluation report is different depending on the target entities of the evaluation.
The quality evaluation report for static product should include the following information:

-detectdd issues list;

-used check list for design review that includes decision criteria for measures.

The quality evaluation report for dynamic product should include the following information:
-detectdd faults list;
-testing|plan;

-testing|document.

c
ed on the quality evaluation plan.

The quality evaluation report should be submitted to.the organization at suitable timing before the next stage

of develogment.

For example, the quality evaluation report of-static intermediate products such as testing specification shotild

be submitjed before testing.

The quality evaluation report of staticand dynamic deliverable products should be submitted before prodiict

release.

The quality evaluation repoft-should be confirmed by the concerning stakeholders.

Joint revigw for the quality evaluation report between the persons acting at the previous stage and at the n¢xt

stage sholild be performed during development life cycle.
Depending onthow the quality evaluation report is intended to be used, it should include the following items:
L.

2.

26

the product quatity evaluation requirements;

the product quality requirements;

the product quality evaluation plan;

results from the measurements and analysis performed;

intermediate results or interpretation decisions, when specified the evaluation plan;

any limitations, constraints, deficiencies, or exclusions in an evaluation activity, including their impact
on the use, configuration, modification, or general maintenance of the product over time;
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7. the evaluators and their qualifications;

8. any differences between the product versions assessed and the corresponding evaluation inputs; i.e.,
documentation or courses;

9. resolutions or workarounds in the event of a deficiency;
10. any other information necessary to be able to repeat or reproduce the evaluation;

11. results of the evaluation.

Aqd a results of the analysis of the quality evaluation activities, the quality evaluation report should identify:

1. each deficiency, any relevant analysis, and how each deficiency was resolved/ Redolution of
deficiencies may include the fact that:

-one of the evaluation methods has provided assurance that the deficiency ‘is fiot major;
-a satisfactory “workaround” can be found to alleviate the impact of thedéficiency; e.g. modjfication to
the product, disable or remove unneeded functionality, regenerate missing design requiremgnts using
reverse engineering;

-the original requirement is not mandatory and the deficiency can be accepted;

-the deficiency is acceptable provided that the usevof the product will be controlled ky specific
conditions or limitations;

-additional evaluation works are required to resolve the deficiency or gaps in the evaluation,
2. any additional quality evaluations performed to resolve any identified deficiencies:

-to determine the scope or impact efia deficiency;

-to establish confidence that there is no deficiency;

-to verify that a workaround-is technically feasible and/or suitable and acceptable;

-to verify the correcCt @and acceptable performance of the software once a design change gr changes
have been madgto-correct deficiency.

3. In acase where it is necessary to limit or control the use of the product, whether the limitatign:

=]

-interferes with the product meeting the mandatory requirements of the application;

-impacts on the application's design, budget, and schedule;

-requires additional evaluation work;

-introduces any possibility of failure in the application.

4. any exclusions from scope of quality evaluation and/or restrictions on the results for each evaluation,
such as:

-this evaluation does not include a detailed review of the functionality of the product;

-this product is deemed to be qualified to the required integrity level provided a full evaluation of the
required functionality for the product is completed successfully.
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5. the integrated results of all the evaluation activities to allow an overall conclusion for the evaluation of
the product to be made.

Comments to the quality evaluation report shall be disposed and included in the final version of the report.

7.6.4 Review quality evaluation and provide feedback to the organization

Evaluators should report the final results of quality evaluation of static and dynamic product (e.g. Quality
evaluation report, requirements specification, design diagrams and testing document) to organization in order
to reuse the next development or evaluation project.

Evaluator{ should refer the information about previous similar evaluation project by using common informati

system th

Evaluators
personnel

Developeis shall make the data collected available to the organization for use in other €valuation project.

Evaluators
measures

Feedback
technique

When it i
included,

NOTE 1

NOTE 2
developme]

7.6.5 Perform disposition of evaluation'data

Evaluators

(e.g. requ
developm

Evaluators
using com

When thg
requireme

This shall

t included in database in order to perform next evaluation project.

5 should feedback the information about actual results of evaluation project such~as know-hg
profile and other useful information in order to reuse and support the next evaluation)project.

5 shall review the results of the evaluation and the validity of the evaluation process, indicators a
applied.

from the review should be used in order to improve the~evaluation process and evaluati
5 (evaluation modules).

necessary to improve the evaluation modules, the data collection for extra indicators should
n order to validate them for later use.

Quality evaluation review and feedback is described-in'1SO/IEC 25001.

The results of product quality evaluation can~be used to obtain feedback on the extent to which differ
ht processes, design methods or CASE tools can be used to meet quality requirement.

5 should review and dispose.the final results of quality evaluation of static and dynamic produ
bnt or evaluation projeet.

should refer to the\previous actual results of quality evaluation of static and dynamic products
mon informatiof system or data base.

evaluation(is completed, the data and the evaluation items shall be disposed according
nts of the.réquesters.

be.done in the one of the following ways, depending on the type of data:

W,

1%

bnt

cts

irements specification, design diagrams and testing document) in order to reuse at the néxt

by

—

(o]

-the documents submitted to the evaluation shall be either returned to the requesters or archived for a

specifi

ied duration or destroyed in a secure way;

-the evaluation report and the evaluation records shall be archived for a specified duration;

-all other data shall be either archived for a specified duration or destroyed in a secure way.

When the
duration o

28

specified archiving duration expires for some data, it shall be either archived again for a specified
r destroyed in a secure way.
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Requirements and recommendations for acquirers evaluation process

1 General requirements

The quality evaluation process for acquirers approach contains requirements, recommendations and
guidelines for the systematic measurement and evaluation of product quality during acquisition of
“Commercial-off-the-shelf’ products, custom products, or modifications to existing products.

It is used by organizations that are planning to acquire or reuse an existing or pre-developed product. It can

be_applied for the purposes of deciding on the acceptance of the product or for selecting a product from
arﬁong alternative products (a product may be self contained, a part of system, or it may be part of larger

pr

W

pduct).

hen applying the process of acquisition, the evaluators shall take into account the followihg ‘specifi

Adquirers should evaluate both static and dynamic product in order to achieve their role)

Adquirers should evaluate static product in order to achieve the following purposes:

Lto improve the quality requirements of acquiring product;
Hto assure the design specification of acquiring product before an acquisition.

Adquirers should evaluate both static and dynamic product in order toc@achieve the following purpose

to compare and to select the off-the-shelf product;

-to accept the custom-made product supplied from developers;
Lto improve the productivity of acquisition process;

Hto train the personnel for product quality evaluation.

Aqquirers shall coordinate evaluation activities with supporting processes and activities.

Many data analysis methods require data from.pfevious projects acquired under similar condition
comparable quality requirements.

Ad
in
pu

Al

Pr]
pr

the acquirers’ organization, not cexcluding additional requirements, in order to achieve the
rposes.

50 the same set of properties should be applied in the projects to allow for data analysis.

bduct quality requirements express the users’ needs for the product under consideration, and a
or to the acquisition (See ISO/IEC 25030).

.2 Establish‘the evaluation requirements

.2.1 Inputs and outcomes of this process

quirers should, therefore, apply an acquisition model similar to one that has been used in previol

C issues.

o7

5 and with

S projects
acquirer’s

re defined

rdnputs and outcomes of this process refer to clause 7.2.1).

From the acquirer’s perspective, information about product includes static artefacts such as the following:

-product specification;
-production manuals;

-product descriptions.

This activity consists of the following tasks.
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8.2.2 Establish the purpose of the evaluation

The purpose of the product quality evaluation shall be documented based on the role of acquirers as a basis

for further

evaluation activities and tasks.

Acquirers should especially evaluate static and dynamic deliverable product in order to achieve their specific

role.
The purpose of evaluation of static intermediate product quality may include the following:
-to imprpvethequatity of requirementsspecificatior;
-to imprpve the productivity of acquisition process;
-to train|the personnel for quality evaluation of the product acquisition.
The purpdse of evaluation of static and dynamic deliverable product quality may include the following:
-to accgpt a high quality product;
-to decifle on acceptance of a custom-made product from developers;
-to assgss both positive and negative effects of a product when it is used;
-to sele¢t an off-the-self product from the vendor;
-to sele¢t a product from among alternative products;
-to compare a product with competitive products;
-to assgss the needs of modification to existing products.
The evalugation process according to the acquirer’'s perspecitive'is, in general, part of an acquisition process,
as defineqd in ISO/IEC 12207:2008. In such case the purpese of the evaluation should be established as the
following:
-the acquisition process to be followed and how*evaluation input requirements are to be communicated|to
the supplier;
-whethgr the product will be used for a specific application, for a collection of specific applications, or fof a
generi¢ range of applications;
-whethef any evaluation has been_done by second or third parties, or whether any evaluation activities are
planned [to be performed later.
NOTE See examples of-a“Combined evaluation and acquisition process in Figures 3 and 4.
30 © ISO/IEC 2012 — All rights reserved
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Preselect products and suppliers based on

product user feedback, review of product documentation and
training courses, literature surveys, and product trial.

Prepare software and acquisition requirements

and issue request proposal/tendering

ISO/IEC 25041:2012(E)

A 4

Evaluate suppliers based on quality system,
software engineering process, software
maintenance process, and capability

Evaluate software products based on
external evaluation results, product
documentation, product operating
experience, product prototyping, other
product evaluation methods.

I

Select product and supplier and issue
contract

Perform acceptance testing and

accépt/reject the product

Perform any additional evaluation

Integrate product into larger system or
use standalone

Figure 3 — Example evaluation/acquisition process for “off-the-shelf” products
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Issue request for information

v

Preselect supplier based on other customer feedback,
quality system, software engineering/maintenance
and capability.

v

Prepare software and acquisition requirements

And issue request for proposal/tendering

v

Evaluate suppliers based on formal evaluation of
quality system, software engineering process, and

capability.

v

Select supplier

v

Specify requirements on supplier quality plan
software engineering development process, verification and
validation process, joint review and audit processy
deliverables.

v

Issue contract along with any software product'to be modified (if

required) +

Manage and monitor supplier pérformance to supplier quality

plan +

Perform acceptance/testing and accept/reject delivery of
ustom/modified software product

v

Perform any additional evaluation

Integrate product into larger system
or use standalone

Figure 4 — Example evaluation/acquisition process for custom software or modifications to existing
software

The evaluation process may be combined with the acquisition process (defined in ISO/IEC 12207:2008)
summarized below, so that the evaluation results can contribute to the final acquisition objectives:

-Initiation - identification of software requirements for the product to be acquired, the acquisition plan, and
the acceptance strategy and criteria;

-request-for-proposal (-tender) preparation - specification and documentation of acquisition requirements;
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-contract preparation and update - supplier selection, contract preparation and negotiation, and contract

change control;

-supplier monitoring - evaluation activities performed during contract execution leading to acceptance and

delivery of the product;

-acceptance and completion - activities performed during product acceptance and delivery of the
product.

and identified in a project measurement plan as specified in ISO/IEC 25001; i.e., specific
implementation considerations for evaluation include the following considerations:

ta product quality requirements specification required for evaluation can form the)basis for
requirements required for the request-for-proposal (-tender);

Lseparate preliminary evaluation activities may be needed to pre-select prodicts and suppliers;
tsupplier and product information requirements for evaluation need 40" be specified in the
requirements or during contract preparation;

execution, as part of product development, as part of formal product acceptance, or after produ
THe evaluation process should consider:

tall project management constraints; i.e. Availability:of resources and expertise to perform the
assumptions about the evaluation effort itself;

Lthe acquisition process and information, required from suppliers during tendering; evaluations
that could be used to reduce the eyaluation effort for the product;

twhether the product will be reused in future applications and the documentation necessary to s
future evaluations of the product;

that the evaluation of a product may take into account information from different views such as t
view, theprocess view and product in use view, resulting in the view of the evaluation results.

deliverable

acquisition

acquisition

tevaluation activities can be executed as part of proposalévaluation, during monitoring df contract

¢t delivery.

evaluation

activities, schedule and budget allowance, - possible dependencies or risks, key assumptions, or

performed

by other second (for example, acquirers who evaluate the product provided by supplier) or third parties

Upport any

twhether the evaluation.methods are still compatible with the sproduct quality requirements specification;

-the different views’of evaluation according to the acquisition perspective as in Figure 5. This figlire shows

ne product
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VIEWS OF EVALUATION INPUTS

PRODUCT VIEW
User & Technical Software Quality  Cost P
v Documents Requirements Assessment g
I ~a D
E U
\%
w 1 C
Quality System Operating ET
P — _ L W
R o Evaluation - History 1
0 Engineering ; N
C Process Failure
S Process Information U
S
S [Maintenance e E
S Process . )
Prototyping/Té€sting

Ngcessary Level of Confidence Additional Verification

Constraints
That Quality Requirements Met Usage of Product Activities Required

VIEW OF EVALUATION RESULTS

Figure 5 — Product quality evaluation process overview from acquirer’s perspective

8.2.3 Optain the software product quality requirements

(see claude 7.2.3)

The end user of the product shall be-identified.

Acquirers jshould define the product quality requirements based on the target entities of the evaluation.

In the case of evaluationvof design documents, product quality requirements should be defined by using
internal measures of.seftware product quality.

In the casg of evaluation of dynamic deliverable products, product quality requirements should be defined by
using extdrnal'measures of software product quality and/or quality in use measures.

The product quality requirements specification forms the basis for the acquisition requirements used during
the tendering step in the acquisition process and the basis against which subsequent product quality
evaluation is performed.

8.2.4 Identify product parts to be included in the evaluation
(see clause 7.2.4)

In the case of improvement of accepted product quality or productivity of existing operational product, the
target entities of the evaluation should be both static and dynamic deliverable products such as the following:

-product specification;
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-production manuals;
-product descriptions;
-executable product during operation stage including in the operable system.

All product parts to be included in the quality evaluation shall be identified and documented.

NOTE 1

-quality evaluation plan;

aualibvavaluation renort
< Y PO

From the acquirer’s perspective, information about product includes also static artefacts such as the following:

NQTE 2  For instance, if the purpose of the evaluation is the selection of a product among alternative"pr
praducts to be evaluated are mainly deliverable products or components.

Candidates for use and acquisition are products, which can be integrated into a larger §ystem as cg

or
a)

b)

c)

In
re
ite
Ha
fir
it

In

which can be used stand-alone. They are classified as the following:
commercial-off-the-shelf products;

existing products developed or acquired for other applications,cor“for a wide range of
applications;

custom products or modifications to existing products.

the case of software configuration items that are tolbe integrated into a larger system

huirements need to be defined for each item. In othereases, the system and the software co

Ims coincide, and may be considered equivalent.

rdware configuration items to be acquired may.‘contain software such as an operating system

ware (i.e. ROM, PROM). When the existing software forms an integral part of the hardware in th

sually needs to be evaluated with the hardware configuration items.
addition the following shall be taken_inte consideration:

a) whether the suppliers .or acquirers are willing and able to provide access to thg
documentations, equipments, tools, software, courses and/or training, and the costs assoq
this;
information exist’or not;

c) whether the suppliers or third parties are willing and able to provide access to individual
suitable~expertise to answer questions, and what are the costs associated with this, inclu

costs;

d)\whether the evaluators have the expertise that is required to conduct the evaluation bag

pducts, the

mponents

common

software
nfiguration

esident in

s fashion,

required
iated with

b) whether any conditions associated with the provision of access to any confidential or proprietary

5 with the
ling travel

ed on the

evaluation requirements. and budgets for obtaining the expertise:

e) whether any pre-tests required to establish that a product is fit for full scale testing or not.

8.2.5 Define the stringency of the evaluation

(see clause 7.2.5)

From the acquirer’s perspective, information about stringency of the product includes also static artefacts such

as

the following:

-requirements specification of product.
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The scope of the evaluation process can be reduced through access to the results of evaluation activities
performed by third parties as long as the results are trustworthy. Such evaluation activities can comprise
preexisting certifications, product quality evaluations and/or process assessments. For example:

-software engineering processes for product development may be standardized to meet the requirements of
ISO/IEC 12207:2008, ISO/IEC 90003, or other sector-specific standards;

-the supplier's quality system under which the software is developed may be certified to 1SO 9001
requirements by a third party;

-the supplier's software process capability for acceptable product development may be assessedcby*th
partieis to ISO/IEC 15504 conformance;

-the soffware may be functionally evaluated as part of a larger system development stage;

-the prpducts may have been previously evaluated for another application wijth different integfity
requifements;

-the leviel of coverage relative to the evaluation requirements that is necessary after reviewing of gny
previgus evaluations conducted by others;

-evaluanl‘ions on the products may have been performed by other parties within the organization through
informal or formal evaluation activities.

The additipnal costs and time required to obtain and interpret preduct quality evaluation results for the target
applicatiop may affect the feasibility of this method. It may still be necessary to consult the evaluators|or
suppliers In order to attain adequate confidence in the results ef\cthers.

The evaluation process can be applied to a wide range’of acquisition requirements, integrity requirements,
and evalugtor’s group objectives; for example:

-acquirgrs of software packages may wish to evaluate a software package using only ISO/IEC 25051;

-acquirgrs of products may use ISO/IEC 25040 and independent evaluation;

-a small or sole acquirers may requirea less formal evaluation process with minimum documentation of the
ion;

umer software that{the evaluation process objective may simply be to select, test and acquire one

ISO/IEC 12 S s ity ASEeS—S6 8
number of activities and tasks associated with the acquisition and the evaluation process.

8.3 Specify the evaluation

8.3.1 Inputs and outcomes of this process
(for inputs and outcomes of this process refer to clause 7.3.1)

From the acquirer's perspective, information about the product includes also static artefacts such as the
following:
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-list of candidate products and suppliers;
-results of actual number of installation;

-target system demonstrated.

This activity consists of the following tasks.

8.3.2 Select quality measures (evaluation modules)

(s¢e clause 7.3.2)

TH
m

pr

N(

e selection of product quality evaluation methods to be used includes reviewing or assessment
bre of:

tproduct user and technical documentation (including on-line documentation);

-product quality evaluation based on supplier’s courses and training;

Lsoftware engineering process, including intermediate products;

-product operating history with suppliers;

-product operating history with customers;

Lsuppliers capability, support, and quality system (see ISOAEE 25040:2011, Annex B.6);
Lprototyping or other evaluation methods (see ISO/IEC.25040:2011, Annex B.7);
Lproduct deficiency lists and related information (usually found on web sites).

combination of evaluation methods should be\specified to allow selection of the products or to es
bduct's fitness for use. Issues to be evaluated include:

methods within budget?” may_not be compatible with "Do the methods collectively address
evaluation requirements?').-In this case it is up to the evaluators to make the necessary
based on the prioritisation* of evaluation requirements.

DTE ISO/IEC 25040:2011, Annex C shows an example of ranking evaluation methods fo
ality characteristics by,cost and effectiveness.

b) whether the evaluation provides adequate coverage or scope in the combination of metho
considering:

- how'to demonstrate that software meets its specifications;

s.overlapping of coverage of methods to provide additional confidence;

of one or

ablish the

a) whether some of the considerations may be mutually conflicting (e.g. "Are costs of thg selected

all of the
tradeoffs

 software

s chosen

- whether the set of activities, as a whole, provides an acceptable level of assurance that there is

complete coverage for those software quality characteristics of concern;
- the degree to which the methods complement each other;

- the effectiveness and objectivity of each method in addressing a variety of characteristics;

- the variety of distinct approaches among the evaluation methods (e.g. some reviewing, some

analysis, and some testing based methods);

- taking credit for any evaluation activities on the application that will ultimately be conducted as part of

the overall system development life cycle;
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- Cr

editing evaluations performed by others.

c) use of “informal” preliminary evaluation activities like reviews or surveys or peer/user anecdotal
experience, trade journal product reviews, accessible product user documentation, or database
repositories of product reviews, in order to narrow the selection of products considered functionally
suitable for further evaluation.

Before crediting evaluations performed by others, the following should be considered:

a) whether the evaluation addressed the evaluation requirements with a degree of rigor consistent with

th

b) w
ey

c) w
pn
cd

d) w

-tot

833 D
(see claus

In the cas|
quality me

In the cas
shall be d

834 D
(see claus
In the cas

for qualit
characteri

Hy R | [ Y 'H 'y
E ITTIICYIIly 1ICVCT UT UTC appliLativlt,

nether the evaluation report identified the version of the product being assessed, the extent,of
aluation, the decision criteria used, and the conclusions reached;

nether the evaluation report identified any deficiencies in the products or the software engineeri
pcess, recommended any corrective action to address those deficiencies,‘and whether f
rrective action was carried out;

nether the evaluators had appropriate profile, including:

berience in performing evaluation and analysis;

berience in software quality relative to internationally accepteddStandards;

bertise in software engineering issues;

al independence from the supplier.

bfine decision criteria for quality measures
e 7.3.3)
e of evaluation of requirements specifications for the purpose of acquisition, the decision criteria

asures shall be defined for each product quality characteristics and quality in use characteristics.

bfined for each product quality characteristics and quality in use characteristics.

bfine decision criteria for evaluation
e 7.3.4)
e of assessment of requirements specifications for the purpose of acquisition, the decision crite]

evaluation shall be defined for each product quality characteristics and quality in u
5tics:

he

ng
he

for

b of evaluation of dynamic product during operation stage, the decision criteria for quality measures

=

a

In the case of assessment of dynamic product during operation stage, the decision criteria for quality
evaluation shall be defined for each product quality characteristics and quality in use characteristics.

8.4 Design the evaluation

841 In

(for inputs

puts and outcomes of this process

and outcomes of this process refer to clause 7.4.1)

From the acquirer’s perspective, information about product also includes static artefacts such as the following:
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-product specification;

-product descriptions;

-list of candidate products and suppliers;
-result of actual number of installations;

-target system demonstrated.

Thisactivity consistsof thefottowingtasks:
8.4.2 Plan evaluation activities

(s¢e clause 7.4.2)

THe identified product quality evaluation activities shall be scheduled, taking into account the availability of
resources such as personnel, software tools and computers.

Adquirers should create the product quality evaluation plan based on the ‘purpose of the evaluatign and the
target entities of evaluation.

Adquirers should create the product quality evaluation plan corresponding to the product quality requirements
bylusing quality measures.

THe quality evaluation plan for the purpose of acquisition ‘should include 5W3H (Why, What, When, Who,
Where, How to, How much and How many) as the following:

Lpurpose of the quality evaluation for product acquisition;

Ltarget product parts to be evaluated;

Levaluation activities, including the schedule and resources involved that for acquisition;
L responsibility of evaluation activities for acquisition;

Larea and environment of quality evaluation for acquisition;

tmeasures, method, ahd)measurement tools used for evaluation;

tbudget.

In|the case_oOf~the target entities are the static products such as the design documents, the method of
evpluation«is.a design review by using the internal quality measures.

Infthe“case of target entities are the dynamic software products such as the executable product; the Imethod of
evpldation is a testing by using the external measures of software product quality and quality in use measures.

Quality evaluation activities shall be performed at suitable timing in order to achieve the due date of
acquisition, testing, and operation stage.

Product prototyping should be developed and evaluated for the purpose of new product acquisition in order to
verify the feasibility of realization of a product with a quality that corresponds to the quality requirement.

The evaluation plan should consider the following aspects that are mainly related to the acquirer’s
perspective:

a) any costs associated with providing the testing environment (e.g. testing hardware, supporting
equipment and tools, specialized personnel) for performing the evaluation;
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b) responsibility for the evaluation and the required schedule;

c) any limitation or deficiency in the evaluation method in providing assurance of quality, and whether
that limitation or deficiency is covered elsewhere in the plan; e.g. the evaluation method is unable to cover
all subcharacteristics for a specific quality characteristic;

d) any interdependencies between the various evaluation methods used; i.e., order dependencies
(information obtained in one testing may be useful in another testing), establishing an optimal sequence of
evaluation methods;

e)

fy t
evalus

g t
be cor

h) W
made

NOTE
and conditi

8.5 Exe

8.5.1 Inputs and outcomes of this process

(for inputs

From the
following:

-produc
-produc

-list of ¢

-result of gctual number of installations;

-target sys

This activi

IC TTOUUIUCS ICL.{U;IUUI alluI thC L;Ubt fUI thc tUtd: cva:uqtiuu dlluI fUI Udbh cvaiuatiuu IIIU“IUU‘,

ne tie points between evaluation activities and acquisition activities (see examples of combin
tion and acquisition process in Figures 3 and 4);

sidered complete (i.e. acceptance or rejection criteria) and should be stopped;

hether the rationale, justification, and assumptions behind any unusual .er exceptional decisio
n defining the evaluation plan are documented;

Some of the previous issues may be applied to the general evaluation process, according to the requireme
bns of each particular product quality evaluation.

cute the evaluation

and outcomes of this process refer to clause 7.5:1)

specification;
descriptions;

andidate products and suppliers;

tem demonstrated.

by consists,of the following tasks.

8.5.2 Mlake measurements

ed

ne decision points in the evaluation process which determine when and why the evaluation shogild

hts

acquirer’'s perspective, information about.the product also includes static artefacts such as the

(see clause 7.5.2)

The results of measurement should be reported to organization at an appropriate time for the purpose of
acquisition. If the results of measurement could not be accepted, activity should not be forward to the next
stage before resolving the issues.

An evaluation report should be reported before the next stage of acquisition.

Detected issues of product quality should be recorded and resolved before next stage of acquisition in order to
improve the accepted product quality and productivity of acquisition.

40
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Quality monitoring and control takes place during development. Actual values of the internal properties are
collected. In the case of undesirable values, the cause is analysed, thereby allowing acquirers to understand
and react to problems.

Acquirers should collect actual measurement values for defined internal properties according to the defined

data collection actions. If the quality requirements are changed, acquirers shall reconsider the specification of
the evaluation and the design of the evaluation.

8.5.3 Apply decision criteria for quality measures

(s¢e clause 7.5.3)

8.5.4 Apply decision criteria for evaluation

THe decision criteria for the product quality assessment based on the quality requirements shall be|applied to
the result of the summarised values by using quality characteristics and subcharacteristics, in order to
evpluate static and dynamic product (e.g. requirements specification, design diagrams and testing locument)
for the purpose of acquisition.

NOTE 1 In the case of evaluation of intermediate static products, the decision eriteria for quality assessmen{ can be the
limitation of the summarised values of detected issues based on the results of reviewing.

NQTE 2 In the case of evaluation of dynamic deliverable products, the_ decision criteria for quality assessnjent can be
the limitation of the summarised values of detected fault based on the résults of testing.

THe set of decision criteria shall be summarised into subeharacteristics and characteristics, producing the
aspess results as a statement of the extent to which the product meets quality requirements. The pvaluation
results should:

-establish an appropriate degree of confidence that the product is able to meet the pvaluation
requirements;

-identify any specific deficiencies ‘with regard to the evaluation requirements and any |additional
evaluations needed to determine the scope of those deficiencies;

-identify any special limitations or conditions placed on the use of the product;

-identify any weaknesses or omissions in the evaluation itself and any additional evaluatipn that is
needed;

-identify any options for the use of the product uncovered by the evaluation.

THe conclusiens. should state whether the product is adequate and appropriate for use in thg intended
applicationtaking into consideration the application integrity level and the actual evaluation requirements. If it
is [not possible to use the product "as is", due to deficiencies discovered or due to lack of pvaluation
information, then it is necessary to make recommendations to perform further evaluation or to confrol or limit
thf Use 'of the product in its target application.

The conclusions may be formalized using a "statement of requirements compliance" which would describe for
each of the specific requirements the feature(s), function(s), or service(s) of the product used to meet that
requirement, and the evaluation method (s) that provide adequate confidence that the requirement has been
met. Potential design strategies such as implementation of design diversity, redundancy in configuration,
interface integrity checks and recovery techniques may compensate for deficiencies or potential failures of the
product.

It is possible that the evaluation may result in a decision not to accept the product for use, or a decision not to

attempt to comply with the evaluation requirements, and provide a recommendation to re-evaluate alternative
approaches. The ultimate decision is to buy or not to buy.
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