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Foreword

:2013(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees established

by the respective organization to deal with particular fields of technical activity. ISO and IEC
committees—collaberate-in-fields—efmuival-interest—Other-international-organizations—goveramental
gavernmental, in liaison with ISO and IEC, also take part in the work. In the field of information teching
and IEC have established a joint technical committee, ISO/IEC JTC 1.

thfough a consensus development process, approved by the American National Standards Instity
brings together volunteers representing varied viewpoints and interests to achieverthe final product.
are not necessarily members of the Institute and serve without compensation, #Vhile the IEEE admir
process and establishes rules to promote fairness in the consensus developmient process, the IEEE
inflependently evaluate, test, or verify the accuracy of any of the informatiotieontained in its standarg

International Standards are drafted in accordance with the rules givenn the ISO/IEC Directives, Part

The main task of ISO/IEC JTC 1 is to prepare International Standards. Draft International Standard
by the joint technical committee are circulated to national bodies for voting. Publication as an Inf
Standard requires approval by at least 75 % of the national bedies casting a vote.

Aftention is called to the possibility that implementation of this standard may require the use of subj
cgvered by patent rights. By publication of this standard, no position is taken with respect to the ex
vglidity of any patent rights in connection therewith. ISO/IEEE is not responsible for identifying
patents or patent claims for which a license.may be required, for conducting inquiries into the legal

cgnnection with submission of a Letter of Assurance or a Patent Statement and Licensing Declaratig
any, or in any licensing agreements are reasonable or non-discriminatory. Users of this standard are
advised that determination of the validity of any patent rights, and the risk of infringement of such
entirely their own responsibility. Further information may be obtained from ISO or the IEEE
Association.

ISO/IEC/IEEE 29119-2 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information te
Slibcommittee SC 7, Software and systems engineering, in cooperation with the Software &
Engineering Standards Committee of the IEEE Computer Society, under the Partner Standards De
Ofrganization cogperation agreement between ISO and IEEE.

ISO/IEC 29119 consists of the following standards, under the general title Software and
engineering — Software testing:

—t \Rart 1: Concepts and definitions

technical
and non-
logy, ISO

IHEE Standards documents are developed within the IEEE Societies and the Standards Coprdinating
Copmmittees of the IEEE Standards Association (IEEE-SA) Standards Board. The IEEE.develops its standards
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— Part 2: Test processes
— Part 3: Test documentation

— Part 4: Test techniques
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Introduction

The purpose of the ISO/IEC/IEEE series of software testing standards is to define a generic process model for
software testing that can be used by any organization when performing any form of software testing. It
comprises test process descriptions that define the software testing processes at the organizational level, test
management level and dynamic test levels. Supporting informative diagrams describing the processes a

also provj
and auto
internatio
process is
for Proce
test procs

Testing i
a risk-bag
testing, ag

The con
ISO/IEC/I
produced
design te

This seri
informatia

nal standards can be used in conjunction with any software development lifecycle model, Ea
5 defined using the generic process template that is provided in ISO/IEC TR 24774:2010_Guidelin
5s Description, and covers the purpose, outcomes, activities, tasks and information items of ea
SS.

a key approach to risk mitigation in software development. This part of ISO/IECHEEE 29119 folloy
ed approach to testing. Risk-based testing is a best-practice approach to strategizing and managi
b it allows testing to be prioritized and focused on the most important features and quality attributes

cepts and vocabulary that support this series of international ystandards are defined
FEE 29119-1 Concepts and definitions. Templates and examples<of test documentation that 4
during the testing process are defined in ISO/IEC/IEEE 2911943 Fest documentation. Software tqg
thniques that can be used during testing are defined in ISO/IEC/IEEE 29119-4 Test techniques.

bs of international standards aims to provide those’ responsible for software testing with t
n required to manage and perform software testing in"any organization.
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Software and systems engineering — Software testing —

Part 2:
Test processes

1| Scope
This part of ISO/IEC/IEEE 29119 specifies test processes that can be used to govern, mariage and implement
sdftware testing for any organization, project or smaller testing activity. It comprises generic test process
descriptions that define the software testing processes. Supporting informatiyé-diagrams descfibing the
processes are also provided.

This part of ISO/IEC/IEEE 29119 is applicable to testing in all software development lifecycle models|

This part of ISO/IEC/IEEE 29119 is intended for, but not limited to,{esters, test managers, develppers and
project managers, particularly those responsible for governing, managing and implementing softwarg testing.

2| Conformance

21 Intended usage

The requirements in this part of ISO/IEC/IEEE29119 are contained in Clauses 6 to 8. This part of
ISO/IEC/IEEE 29119 provides requirements forva number of test processes suitable for use during the
cgmplete software lifecycle. It is recognized that'particular projects or organizations may not need to|use all of
the processes defined by this part of ISO/IEC/IEEE 29119. Therefore, implementation of this part of
ISO/IEC/IEEE 29119 typically involves selecting a set of processes suitable for the organization ¢r project.
There are two ways that an organization can claim to conform to the provisions of thig part of
ISO/IEC/IEEE 29119.

The organization shall assert whether it is claiming full or tailored conformance to thig part of
ISO/IEC/IEEE 29119:

2.1.1 Full conformance

Full conformance, is achieved by demonstrating that all of the requirements (i.e. shall statements) of the full set
of| processesdéefined in this part of ISO/IEC/IEEE 29119 have been satisfied.

21.2 _Tailored conformance

When“this part of ISO/IEC/IEEE 29119 is used as a basis for establishing a set of processes that do not
qualify for full conformance, the subset of processes for which tailored conformance is claimed, is recorded.
Tailored conformance is achieved by demonstrating that all of the requirements (i.e. shall statements) for the
recorded subset of processes have been satisfied.

Where tailoring occurs, justification shall be provided (either directly or by reference), whenever a process
defined in Clauses 6, 7 and 8 of this part of ISO/IEC/IEEE 29119 is not followed. All tailoring decisions shall
be recorded with their rationale, including the consideration of any applicable risks. Tailoring decisions shall
be agreed by the relevant stakeholders.

EXAMPLE Where organizations follow information item management processes in standards such as ISO 15489
(Information and documentation - Records management) or ISO 9001 (Quality management systems - Requirements) or

© ISO/IEC 2013 — All rights reserved
© |IEEE 2013 — All rights reserved 1
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use similar internal organizational processes, they can decide to use those processes in place of the information item
management tasks defined in this part of ISO/IEC/IEEE 29119.

3 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,

the latest

edition of the referenced document (including any amendments) applies.

ISO/IEC/IEEE 29119-1, Software and systems engineering — Software testing — Part 1: Concepts and

definitions
ISO/IEC/I
ISO/IEC/I
ISO/IEC 1

Other stg
Bibliograp

4 Tern

For the p
apply.

NOTE

conforman
understang
ISO/IEC/IH

FEE 29119-3, Software and systems engineering — Software testing — Part 3: Test documentatio
FEE 29119-4, Software and systems engineering — Software testing — Part 4: Test téohniques’
2207:2008, Systems and software engineering — Software life cycle processes

ndards useful for the implementation and interpretation of this document are listed in t
hy.

hs and definitions

irposes of this document, the terms and definitions given in ISO/IEC/IEEE 24765 and the followi

Use of the terminology in this part of ISO/IEC/IEEE 29119\is for ease of reference and is not mandatory
ce with this part of ISO/IEC/IEEE 29119. The following{terms and definitions are provided to assist with t
ing and readability of this part of ISO/IEC/IEEE 29119, Only terms critical to the understanding of this part

and Softhre Engineering Vocabulary ISO/IEC/IEEE 24765:can be referenced for terms not defined in this clause. T

source is
intentionall
ISO/IEC/IH

41

vailable at the following web site: http://www.Computer.org/sevocab. All terms defined in this clause are al
y included in ISO/IEC/IEEE 29119-1, as that international standard includes all terms that are used
EE 29119-1,- 2, -3 and 4.

actual results

set of bell
observed

EXAMPLE
4.2

completi
conditiong

43

aviours or conditions of a-test item, or set of conditions of associated data or the test environme
as a result of test execution

Outputs to screen, outputs to hardware, changes to data, reports and communication messages sent.

bn criteria
underwhich the testing activities are considered complete

EE 29119 are included. This clause is not intended\to provide a complete list of testing terms. The Systers

ne

"9

or
he
of

is
50
in

ht,

coverage
see test ¢

4.4
dynamic

|item
overage item (4.33)

testing

testing that requires the execution of program code

1To be pu

blished.
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4.5

equivalence partition
subset of the range of values of a variable, or set of variables, within a test item or at its interfaces such that
all the values in the partition can reasonably be expected to be treated similarly by the test item (i.e. they may
be considered "equivalent”)

4.6
equivalence partition coverage
proportion of identified equivalence partitions of a test item that are covered by a test set

N
"in

4,
e(
te
m

4,
e
ol
ar

eX

ty
b4

pn

N

bgnign by themselves, can interfere with other properties of the software under test, and so constitute a ri
sgftware will fail.

4.

felature set

|
te

[e]

N

pyrpose (the functional feature set, etc.).

4,
In|

documentation-of the occurrence, nature, and status of an incident

N
pri

.p

valid" partitions), so a definitive count of the number of equivalence partitions in a test item can be impossible

7
juivalence partitioning

5t design technique in which test cases are designed to exercise equivalence partitions by usi
pre representative members of each partition

8
(pected result

servable predicted behaviour of the test item under specified conditions\based on its specification
other source

(ploratory testing
pbe of unscripted experience-based testing in which the tester spontaneously designs and exec
sed on the tester's existing relevant knowledge, prioriexploration of the test item (including the

te 1 to entry: Exploratory testing hunts for hidden, preperties (including hidden behaviours) that, while qui

10

pical subset of the test item(s) that could be treated independently of other feature sets in the su
5t design activities

te 1 to entry: This could be-the set of all features for the item (its full feature set), or a subset identified fo

11
cident Report

te 1,o-entry: Incident reports are also known as anomaly reports, bug reports, defect reports, error repo
bblem-reports and trouble reports, amongst other terms.

:2013(E)

fe T 1o enfry: In many cases, the identification of equivalence partitions is subjective (especially in the sub-paltitioning of

g one or

Ltes tests
results of

evious tests), and heuristic "rules of thumb" regarding.common software behaviours and types of failure

e possibly
5k that the

bsequent

a specific

[ts, issues,

4,

12

performance testing
type of testing conducted to evaluate the degree to which a test item accomplishes its designated functions
within given constraints of time and other resource

4,
(0]
te

©
©

13
rganizational Test Process
st process for developing and managing organizational test specifications

ISO/IEC 2013 — All rights reserved
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414
Organizational Test Policy
see Test Policy

415

Organizational Test Specification

document that provides information about testing for an organization, i.e. information that is not
project-specific

EXAMPLE The most common examples of organizational test specifications are the Organizational Test Policy and
Organizatipnarl Test Strategy.

4.16
Organizational Test Strategy
document that expresses the generic requirements for the testing to be performed on all the, projects ryin
within the|organization, providing detail on how the testing is to be performed

Note 1 to gntry: The Organizational Test Strategy is aligned with the Organizational Test Policy.

Note 2 to e¢ntry: An organization can have more than one Organizational Test Strategy to cover'markedly different project
contexts.

4.17
product risk
risk that g product can be defective in some specific aspect of its function,/ quality, or structure

418
project risk
risk related to the management of a project

EXAMPLE Lack of staffing, strict deadlines, changing requirements.

4.19
regressign testing
testing following modifications to a test itemor to its operational environment, to identify whether regressipn
failures o¢cur

Note 1 to ¢ntry: The sufficiency of a set-of\regression test cases depends on the item under test and on the modificatiops
to that item or its operational environment.

4.20

retesting
re-executlon of test cases that previously returned a "fail" result, to evaluate the effectiveness of intervening
corrective actions

Note 1 to gntry: Retesting is often combined with regression testing.

Note 2 to gntry? Retesting is also known as confirmation testing.

4.21

risk-based testing

testing in which the management, selection, prioritisation, and use of testing activities and resources is
consciously based on corresponding types and levels of analyzed risk

4.22

security testing

type of testing conducted to evaluate the degree to which a test item, and associated data and information,
are protected so that unauthorized persons or systems cannot use, read, or modify them, and authorized
persons or systems are not denied access to them

© ISO/IEC 2013 — All rights reserved
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4.23
scripted testing
testing performed based on a documented test script

Note 1 to entry: This term normally applies to manually executed testing, rather than the execution of an automated script.

4.24
static testing
testing in which a test item is examined against a set of quality or other criteria without code being executed

EXAMPLE Reviews or static analysis.

4.p5

stress testing
type of performance efficiency testing conducted to evaluate a test item's behaviouryunder conditions of
lopding above anticipated or specified capacity requirements, or of resource availability below [minimum
specified requirements

4.6
telst basis
bady of knowledge used as the basis for the design of tests and test cases

Note 1 to entry: The test basis can take the form of documentation,.such as a requirements specificatipn, design
specification, or module specification, but can also be an undocumented understanding of the required behavioyr.

Note 2 to entry: For specification-based testing the test basis is used to derive both test inputs and expected results,
whereas for structure-based testing, the test basis is used solely for deriving expected results.

4.p7

test case
sat of test case preconditions, inputs (including-actions, where applicable), and expected results, deyeloped to
dnive the execution of a test item to meet test objectives, including correct implementation, error ideptification,
checking quality, and other valued information

No¢te 1 to entry: A test case is the lowest level of test input (i.e. test cases are not made up of other test cases).

4.28
Test Case Specification
documentation of a set of one or more test cases

4.9

Test Completion(Process
Test Management Process for ensuring that useful test assets are made available for later |use, test
environment§/are left in a satisfactory condition, and the results of testing are recorded and commuhnicated to
relevant stakeholders

4.30
Test-Completion Report
report that provides a summary of the testing that was performed

4.31

test condition

testable aspect of a component or system, such as a function, transaction, feature, quality attribute, or
structural element identified as a basis for testing

Note 1 to entry: Test conditions can be used to derive coverage items, or can themselves constitute coverage items.

© ISO/IEC 2013 — All rights reserved
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4.32

test coverage

degree, expressed as a percentage, to which specified test coverage items have been exercised by a test
case or test cases

4.33

test coverage item

attribute or combination of attributes that is derived from one or more test conditions by using a test design
technique that enables the measurement of the thoroughness of the test execution

4.34

test data
data crealed or selected to satisfy the input requirements for executing one or more test cases, which~can be
defined i the Test Plan, test case or test procedure

Note 1 to éntry: Test data can be stored within the product under test (e.g., in arrays, flat files, or a database), or can pe
available fflom or supplied by external sources, such as other systems, other system components, fhardware devices, |or
human opgrators.

4.35
Test Data Readiness Report
document describing the status of each test data requirement

4.36
Test Des|gn and Implementation Process
test procgss for deriving and specifying test cases and test procedures

4.37
Test Desjgn Specification
document specifying the features to be tested and their corresponding test conditions

4.38
test design technique
activities, | concepts, processes, and patterns.used to construct a test model that is used to identify tgst
conditiong for a test item, derive corresponding test coverage items, and subsequently derive or select tgst
cases

4.39
test environment
facilities, |hardware, softwares-firmware, procedures, and documentation intended for or used to perform
testing of [software

4.40
test environmentreadiness report
document that describes the status of each environment requirement

4.41
Test Environment Requirements
description of the necessary properties of the test environment

Note 1 to entry: All or parts of the test environment requirements can reference where the information can be found, e.g. in
the appropriate Organizational Test Strategy, Test Plan, and/or Test Specification.

4.42
Test Environment Set-up Process
dynamic test process for establishing and maintaining a required test environment

© ISO/IEC 2013 — All rights reserved
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4.43
test execution
process of running a test on the test item, producing actual results

4.44
Test Execution Log
document that records details of the execution of one or more test procedures

4.45

Test Execution Process
dynamic test process for executing test procedures created in the Test Design and Implementation FProcess in
the prepared test environment, and recording the results

446

Test Incident Reporting Process
dynamic test process for reporting to the relevant stakeholders issues requiring jfurther action fhat were
identified during the test execution process

4£7
test item
work product that is an object of testing

EXAMPLE System, software item, requirements document, design spécification, user guide.

4£8
test level

specific instantiation of a test sub-process

EXAMPLE The following are common test levels that can be instantiated as test sub-processes: compongnt testing,
infegration testing, system testing and acceptance testing:

Note 1 to entry: Test levels are also known as test\phases.

4£9
test management
planning, estimating, monitoring, reporting, control and completion of test activities

4.50
Test Management Process
tept process for containing the sub-processes that are required for the management of a test project

No¢te 1 to entry: Seetest planning process, test monitoring and control process, test completion process.

4.51

T¢st Monitoring and Control Process
tept mamnagement process for ensuring that testing is performed in line with a Test Plan [and with
orgarizational test specifications

4.52
test phase
specific instantiation of test sub-process

Note 1 to entry: Test phases are synonymous with test levels, therefore examples of test phases are the same as for test
levels (e.g. system test phase/sub-process).

4.53

Test Plan

detailed description of test objectives to be achieved and the means and schedule for achieving them,
organised to coordinate testing activities for some test item or set of test items

© ISO/IEC 2013 — All rights reserved
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Note 1 to entry: A project can have more than one test plan, for example there can be a project test plan (also known as a
master test plan) that encompasses all testing activities on the project; further detail of particular test activities can be
defined in one or more test sub-process plans (i.e. a system test plan or a performance test plan).

Note 2 to entry: Test plans can also be written for non-project activities, for example a maintenance test plan.

4.54

Test Planning Process
Test Management Process used to complete test planning and develop Test Plans

4.55

Test Policy
an executive-level document that describes the purpose, goals, principles and scope of testing within
organizatjon

Note 1 to e¢ntry: The Test Policy defines what testing is performed and what it is expected to achieve butdoes not det

how testing

Note 2 to
organisatid

4.56

test proc
sequence
initial preg

Note 1 to 6
run conse

each includied test case.

4.57

Test Prog
documen
particular

Note 1 to g

Note 2 to
called a te

4.58

test proc
used to p
grouped i

4.59
test resu
indication

is to be performed.

entry: The Test Policy can provide a framework for establishing, reviewing and<continually improving t
ns testing.

pdure
of test cases in execution order, and any associated actions/that may be required to set up t
onditions and any wrap up activities post execution

ntry: Test procedures include detailed instructions for how to run.a set of one or more test cases selected to
utively, including set up of common preconditions, and previding input and evaluating the actual results

tedure Specification
specifying one or more test procedures;which are collections of test cases to be executed for
objective

ntry: The test cases in a test set are listed in their required order in the test procedure

bntry: Also known as a manual(test script. A test procedure specification for an automated test run is usug
bt script.

ss
rovide informatien’ on the quality of a software product, often comprised of a number of activitig
Nto one or more test sub-processes

t
aofhether or not a specific test case has passed or failed, i.e. if the actual results corresponds

AN

a

ne

pe
or

y

to

the expe

4.60

ol 14 H A | HAH I ol
WU TCoUILlS Ul 1T UTVIallUls wol© UUSTIvVEU

test requirement

see test ¢

4.61

ondition (4.31)

test script
test procedure specification for manual or automated testing
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62
st set

collection of test cases for the purpose of testing a specific test objective

Note 1 to entry: The test sets will typically reflect the feature sets, but they could contain test cases for a number of feature
sets.

Note 2 to entry: Test cases for a test set could be selected based on the identified risks, test basis, retesting and/or
regression testing.

4.63
teEt specification

Cdq

N
in

4,

telst specification technique

S

mplete documentation of the test design, test cases and test procedures for a specific test item

te 1 to entry: A test specification can be detailed in one document, in a set of documents, or in_other ways, fi
a mixture of documents and database entries.

64

N
th
to

4.

teist sub-process

te
te
of]

N
sy

e test design technique (4.38)
65

st Status Report

ort that provides information about the status of the testing that is being performed in a specified
riod

6

t strategy

rt of the Test Plan that describes the approach todesting for a specific test project or test sub-g
b-processes

te 1 to entry: The test strategy is a distinct entityfrom the Organizational Test Strategy.

te 2 to entry: The test strategy usually deseribes some or all of the following; the test sub-processes to be im
b retesting and regression testing to be.émployed; the test design techniques and corresponding test comple

be used; test data; test environment and testing tool requirements; and expectations for test deliverables.

B7

5t management and dynamic (and static) test processes used to perform a specific test level (e.
an overall test praeess for a test project

te 1 to entpy; A'test sub-process can comprise one or more test types. Depending on the life cycle model
b-processes are also typically called test phases, test levels, test stages or test tasks.

4,

test.technique

68

br example

reporting

rocess or

blemented;
ion criteria

g. system

sting, acceptance testing) or test type (e.g. usability testing, performance testing) normally within the context

used, test

see test design technique (4.38)

4.69

te
gr

st type
oup of testing activities that are focused on specific quality characteristics

Note 1 to entry: A test type can be performed in a single test sub-process or can be performed across a number of test
sub-processes (e.g. performance testing completed at a component test sub-process and also completed at a system test

Su

b-process).

EXAMPLE Security testing, functional testing, usability testing, and performance testing.
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4.70
testing

set of activities conducted to facilitate discovery and/or evaluation of properties of one or more test items

Note 1 to entry: Testing activities include planning, preparation, execution, reporting, and management activities, insofar
as they are directed towards testing.

5 Multi-Layer Test Process Model

This standard groups the testing activities that may be performed during the life cycle of a software system

into three
terms of i

The aim d

a) Organizational Test Process (clause 6)

1)

b) Test]

1)

2)

process groups, as shown in Figure 1. Each of the processes within those groups is described
s purpose and desired outcomes and activities and tasks which need to be performed are listed.

-
Organizational Test
Process
Test Management

Processes y

4 N
Dynamic Test Processes

\_ J

Figure 1 — The multi-layer testing processes

f each layer is as follows:

Defining a process for the creation and maintenance of organizational test specifications, such
organizational test policies, strategies, processes, procedures and other assets.

Mlanagement Processes (clause 7)
Defining processes that cover the management of testing for a whole test project or any test pha
(e.g. system testing) or test type (e.g. performance testing) within a test project (e.g. project tg

management, system test management, performance test management).

The Test Management Processes are:

in

AS

be
st

10

i)  Test Planning Process (clause 7.2);
i) Test Monitoring and Control Process (clause 7.3);

iii) Test Completion Process (clause 7.4)
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c) Dynamic Test Processes (clause 8)
1) Defining generic processes for performing dynamic testing. Dynamic testing may be performed at
a particular phase of testing (e.g. unit, integration, system, and acceptance) or for a particular type
of testing (e.g. performance testing, security testing, and functional testing) within a test project.

2) The Dynamic Test Processes are:

i) Test Design and Implementation Process (clause 8.2);

M) Test Environment Set-Up and Miaintenance Process (Clause 8.3);
iii) Test Execution Process (clause 8.4); and

iv) Test Incident Reporting Process (clause 8.5).

NOTE In IEEE 1012, the Dynamic Test Process is referred to as "the Test Process”.

The layers of the test process model comprise varying numbers of test process;éas shown in Figure 2.

Organizational
Test Process

N
Test Manag@gt Processes

Test
TesF Monitoring & Test .
Planning Completion
Control
Process Q p Process
[\ rocess
RN
-
\Q Dynamic Test Processes
Test Test
Test Design & Environment Test .
R 5 Incident
Impleméntation Set-up & Execution Reporting
Process Maintenance Process Process
Process

Figure 2 — The multi-layer model showing all test processes

6 —Organizational Test Process
6.1 Introduction

The Organizational Test Process is used to develop and manage organizational test specifications. These
specifications typically apply to testing across the whole organization (i.e. they are not project-based). The
Organizational Test Policy and Organizational Test Strategy are examples of organizational test specifications.
The organizational test process is generic and can be used to develop and manage other non-project specific
test documents, such as a Programme Test Strategy that applies to a number of related projects.

The Organizational Test Policy is an executive-level document that describes the purpose, goals, and overall
scope of testing within the organization. It also establishes organizational testing practices and provides a

© ISO/IEC 2013 — All rights reserved
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framework for establishing, reviewing and continually improving the organization’s Test Policy, Test Strategy
and approach to project test management.

The Organizational Test Strategy is a detailed, technical document that defines how testing is carried out
within the organization. It is a generic document that provides guidelines for a number of projects in the
organization and is not project-specific.

In Figure 3 the organizational test process is shown in a typical situation where it has been applied to create
and maintain both an organization’s Test Policy and Test Strategy. As Figure 3 illustrates, the two instances of
the organization-level processes communicate with each other. The Organizational Test Strategy needs to
align withrthe-Organizationat-Test Pofity andfeedback from thisactivity TS provided back to the-Test Poticy for
possible process improvement. Similarly, the test management processes being used on each of the projegts
within the|organization need to align with the Organizational Test Strategy (and Policy) and feedback.from the
managenjent of these projects is used to improve the organizational test process which formulates and
maintains|the organizational test specifications.

Organizational Test Process
(applied To Test Policy)

Organizational 4 Feedback on I
Test Policy | ©rganizational
i Test Policy |
|
Organizational Ol‘ganlzatlonal TeSt PI'OCGSS I Feedback on

i . (0] izational
I (applied To'Test Strategy) : est policy
A I
Organizational | Feedback on I
Test Strategy Organizational
! Test Strategy I
\ 4 i | |
\Test Management Processes
@p%lied To Project Test Management)
<= 7
L) J

Figure 3 — Example Organizational Fest Process-implementation

6.2 Organizational Test Process
6.2.1 Overview
The Organizational Test Process comprises activities for the creation, review and maintenance of

organizational test specifications. It also covers the monitoring of organizational compliance with them (see
Figure 4).
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Organizational
Test Process

Inputs to activities in this process
may include:

* Views of primary stakeholders;

+ Knowledge of the current test
practices within the
organization;

+ Organization’s Mission

+ Organizational Test Policy;
+ Organizational Test Strategy;
+ Feedback on Test Specification;

+ Typical test plans from the

organization; and

Statement;
— * Industry and/or government
* [T Policy; standards.
* IT Project Management Policy;
» Quality Policy;
y\J
d Controlled (‘Q
. . n.i r n . .
Develop Organ_’l_zattlonal Monitor a Organizational Update
Organizational e Control Use of Test | Organizational
g Specification Organizational Specification g
Test Test P Test =
Specification Specification Specification
(0T1) (0T2) é (0T3)

N
Updated

izational Test

0
r\\%peciﬁcation

&

6.2.2 Purpose

The purpose of the Organizational Test Process is to develop, monitor conformance and
organizational test specifications, such asithe Organizational Test Policy and Organizational Test Stn

6.2.3 Outcomes

Figure 4 — Organizational Test Process

As$ a result of the successful implementation of the Organizational Test Process:

a) The requirements for organizational test specifications are identified;
b) The organizational test specifications are developed;

c)] The organizational test specifications are agreed to by stakeholder(s);
d) The.organizational test specifications are made accessible;

e) ~Eonformance to the organizational test specifications is monitored;

maintain
ategy.

f) Updates to organizational test specifications are agreed to by stakeholder(s); and

g) Updates to the organizational test specifications are made.

6.2.4 Activities and tasks

The person responsible for organizational test specifications shall implement the following activities and tasks
in accordance with applicable organization policies and procedures with respect to the Organizational Test

Process.
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6.2.4.1 Develop Organizational Test Specification (OT1)

This activi

ty consists of the following tasks:

a) Requirements for the organizational test specifications shall be identified from the current testing
practices within the organization, from stakeholders and/or will be developed by other means.

NOTE

This can be achieved by analyzing relevant source documents, through workshops, interviews or other
suitable means.

b) The

specification.
c) Approval on the content of the organizational test specification shall be obtained from the stakeholders.

d) The availability of the Organization Test Specification shall be communicated to the stakeholders in t
organization.

6.2.4.2 Monitor and Control Use of Organizational Test Specification (0T2)

This activ|

a) Usag
effg

b) Appropriate actions shall be taken to encourage alignment of'stakeholders to the organizational tsg
specification.

6.2.4.3 [Update Organizational Test Specification (OT3)

This activ
a) Feed

b) The
con
app

NOTE

c) Where changes to the grganizational test specification have been identified and approved, these chang

shq

d) All changes to the'organizational test specification shall be communicated throughout the organizati

incl

6.2.5 In

: 4 Ty 4 1 b : " [ T I (s 4 n : b Ty
urydilizauurial 1ol SPTULITILAtliUlT TCTYUITTITITTIS —STidll DT UsSTU U LITdlT  UIT  Urydllizatuulial 19

ty consists of the following tasks:

e of the Organizational Test Specification shall be monitored to_determine whether it is being us
ctively within the organization.

ty consists of the following tasks:

back on use of the organizational test specification should be reviewed.

effectiveness of the use and management of the organizational test specification should
sidered and any feedback and<ghanges to improve its effectiveness should be determined a

roved.

This can be achieved by reviewing feedback, through workshops, interviews and other suitable means.

Il be implemented.

Liding to 'all stakeholders.

formation items

st

ne

st

be
hd

1%
2

N

As a result of carrying out this process, the following information item shall be produced:

a) Organizational Test Specification

EXAMPLE

14

Organizational Test Policy, Organizational Test Strategy.
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Test Management Processes

1 Introduction

There are three test management processes:

a)
b)

c)

test planning;
test monitoring and control; and

test completion.

TPLese generic test management processes may be applied at the project level (project test manag

te
fo

W
th

ph
sq

pl

Fi
w

I managing various test types (e.g. performance test management, usability test management).

hen applied at the project test management level, these test management processes are used t
e testing for the whole project, based on a project test plan. For many projects,“each of the indi
ases and types will also require the test management processes to be applied to their ma

An and acceptance test plan.

gure 5 illustrates the relationships between the three test management processes, and how thg

te

th the organizational test process, other applications of the test.management processes and the
5t processes.

ment), for

5t management at different test phases (e.g. system test management, acceptance test managee/‘hent

) and

b manage
idual test
nagement
parately; these will typically be based on separate test plans, such as the, system test plan, reliability test

y interact
dynamic

Organizational
Test Process

Test Policy & Feedback on
Organizational Test Strategy Test Policy &
Organizational Test Strategy

~

Dynamic Test
Processes

“9
'{I'\e&t Management Processes
i 'l('. t Plan Updates Test
N Test Test Completion
Test Test Plan st Results Test Report g
0 Planning | Monitoring & > Completion
Control
& @) J
Test Plan, Test Plan, Test Plan,
Control Test Status Reports, Control Test
Diréctives Test Completion Report,  pjrectives Measures
Test Measures
” Test Management ] ( Dynamic Test
Processes ) C Processes )
Test Plan, Test
Control Measures
Directives

Figure 5 — Example test management process relationships

© ISO/IEC 2013 — All rights reserved
© |IEEE 2013 — All rights reserved

15


https://iecnorm.com/api/?name=20b956c0e7da80eb748828d14c3503e2

ISO/IEC/IEEE 29119-2:2013(E)

Test management processes need to align with the outputs of the organizational test process, such as the
Organizational Test Policy and Organizational Test Strategy. Based on the practical implementation of these
outputs, the test management processes may produce feedback on the organizational test process.

7.2 Test Planning Process
7.21 Overview

The Test Planning Process is used to develop the Test Plan. Depending on where in the project this process
is implemented this may be a Project Test Plan or a test plan for a specific phase, such as a System Test Plan,

or a test dlan for a specific type of tesiing, such as a Performance Test Plan.
To create|a test plan, the activities shown in Figure 6 shall be performed. As content for the test plan/ecomes
available [through performing the defined activities, a draft test plan will gradually be elaborated.until the
complete [test plan is recorded. Due to the iterative nature of the process, a number of the activities shownlin
Figure 6 may need to be re-visited before the complete test plan can be made available. Most typically the
activities [TP3, TP4, TP5 and TP6 will need to be performed iteratively in order to achieveCan*acceptable tgst
plan.
Inputs to activities in this process may
include:
« Organizational Test Policy; * Project Management Plan;
« Organizational Test Strategy; « Applicablé product documentation
» Regulatory Standards; (e.g..System Requirements, Test Item
* Project Test Plan (if planning testing Specification);
for a specific phase or type within a + Software Development Plan;
project); « Project and Product Risks; and
« Incident reports; * Test Plan Updates.
Understand Scope
.——D Context B
(TP1) Organize Test Plan
Test Plan Development Schedule
Development ‘
(TP2) :
Identify & Analysed Risks
Analyse Risks ‘
(TP3) T L
Identify Risk Mitigation
- Mitigation Approaches
Test Plannlng Approaches
Progess L Design Test
Strategy
Determine (TP5)
Staffing and ¢ ]
Scheduling Test
Record (TP6) Strategy
- Te(s_IEPF;I; n Schedule,
Gain Staffing Profile
Consensus on ¢ ]
" Test Plan Draft
Communicate (TP8) Test Plan
Test Plan | Test.Plan And —— - - - —
©‘_ Make Available Approved The process is shown as purely sequential, but in practice it may
(TP9) Test Plan be carried out iteratively, with some activities being revisited.
See text for details.

Figure 6 — Test Planning Process

During the course of testing, the test plan may need to be modified in response to the results of implementing
the plan and new information becoming available. Depending on the scale and nature of the changes, a
variety of activities in figure 6 will need to be re-visited to maintain the test plan.

For example, if, after the test plan is initially made available, it is realised that new risks threaten either the
project or the deliverable product, or that the threat from existing risks has changed, then the process should
be re-entered at Identify & Analyze Risks (TP3).
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Alternatively, if it is believed to be necessary to change the test strategy for reasons other than risk (e.g. a
different test environment is to be used) then the process should be re-entered at Design Test Strategy (TP5).

Or, if it is believed to be necessary to change either the staffing or scheduling of the testing for reasons other
than risk (e.g. the availability of test items from development has changed) then the process should be re-
entered at Determine Staffing and Scheduling (TP6).

7.2.2 Purpose
The purpose of the Test Planning Process is to develop, agree, record and communicate to relevant

stgkenotders the scope and approach that Wit be taken to testing, enabling early fdentification of fesources,
environments and other requirements of testing.

7.2.3 Outcomes

As a result of the successful implementation of the Test Planning Process:

a) The scope of work of the test project is analysed and understood;

b) The stakeholders who will participate in the test planning are identified&and informed;

c) Risks that can be treated by testing are identified, analysed and ‘elassified with an agreed leyel of risk
exposure;

d) Test strategy, test environment, test tool and test data needs-are identified,;
EXAMPLE 1 Tools, special equipment, test environment, office space.

e) Staffing and training needs are identified;

f)| Each activity is scheduled;

gl Estimates are calculated and evidence, to justify the estimates is recorded;
EXAMPLE 2 Cost, staff, and timeline estimates.

h) The Test Plan is agreed to-and distributed to all stakeholders.

7.2.4 Activities and tasks

The person(s) responsible for test planning shall implement the following activities and tasks in agcordance
with applicable organization policies and procedures with respect to the Test Planning Process.

7.2.4.1 Understand Context (TP1)

This activity consists of the following tasks:

a Indarctandina of tha cantavt and tho cofhwara tactin
oHRaerstahaig—ot—tne—coHexr—aRa—tnRe—SoHware—esSth

preparation of the Test Plan.

ired—te—sdpport the

«

NOTE 1 The software testing requirements includes identification of test item(s).

NOTE 2  The following documentation can be used:

1) organizational test specifications, such as the Organizational Test Policy and the Organizational Test
Strategy;

2) project management plan, for information that will affect the testing, such as the allocated testing budget and
resources;
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3) higher level test plans (e.g. project test plan if managing a lower level of testing, such as system testing) for
requirements and constraints on this level of testing, such as testing estimates, staffing and expected
deliverables and their timing;

4) applicable regulatory standards for information on regulations that may impact the testing;

5) applicable product documentation, such as system requirement specifications, quality objectives described by
system quality characteristics, and test item specifications, for information that relates to possible testing
requirements for this phase or type of testing;

6) quality characteristics are defined in ISO/IEC 25010 Systems and software engineering — Systems and
software product Quality Requirements and Evaluation (SQuaRE) — System and software quality models;

7) | software development plan, for information that may impact on testing timelines or cycles such as expgcted
development deliverables and their timing;

8) | project risk register for information on identified project and product risks;

9) | verification and validation plan.

b) An understanding of the context and the software testing requirements should be obtained by identifying
and interacting with the relevant stakeholders.

c) A communication plan should be initiated and lines of communication recorded

NOTE 3 | The activity, Understand Context, will be on-going throughout the lifetime.of the project. The tasks in this
activity car}, in principle, be carried out in any order.

7.2.4.2 rganize Test Plan Development (TP2)
This activjty consists of the following tasks:

a) Based on the testing requirements identified in the Understand Context activity (TP1), those activities that
need to be performed to complete test planning, shallbe identified and scheduled.

b) The stakeholders required to participate in thesecactivities should be identified.

c) Apprpval of the activities, schedule and participants shall be obtained from the relevant stakeholders.
EXAMPLE(1 The Project Manager and/or Rfoject Test Manager.

NOTE This could require repeating.tasks a) and b).

d) Stak¢holder involvement should be organized.

EXAMPLE|2 Request project’'manager to schedule a meeting for review of the test strategy

7.2.4.3 |dentify and_Analyze Risks (TP3)

This activjty corisists of the following tasks:

a) Any risks’that have been previously identified shall be reviewed to identify those that relate to and/or can
be treated by software testing.

EXAMPLE 1 Risks held in the project risk register
b) Additional risks that relate to and/or can be treated by software testing shall be identified.

NOTE1  Any identified risks that are not related to software testing should be communicated to the relevant
stakeholders.

NOTE 2  This could be achieved by reviewing product specifications and other appropriate documentation, through
workshops, interviews or by other suitable means.
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The risks shall be classified using an appropriate classification scheme that, at a minimum, discriminates

between project and product risks.

d) Each risk shall be assigned a level of exposure (such as by considering its impact and likelihood

e) Approval shall be obtained for the results of this risk assessment from the stakeholders.

f)

The results of this risk assessment shall be recorded.

EXAMPLE 2 In the test plan, in the project risk register.

7.

This activity consists of the following tasks:

a

N

Practitioners could consider the concept of software criticality covered in ISO/IEC\1#5026 or IEEE 1012:20
cgnstraints (such as time and cost) on testing are known, the mitigations for risks ‘with’low risk exposure levels
eXpected to be treatable within these constraints will be identified as being out of scope for that reason.

b
E

7.

a

c)

N
th

This activity consists of the following tasks:

).

P.4.4 Identify Risk Mitigation Approaches (TP4)

Appropriate means of treating the risks shall be identified, based on the risk typge, classification
of risk exposure.

DTE Appropriate means could include test phases, test types, test design techniques, test completion ¢

The results of the risk mitigation shall be recorded.
KAMPLE In the test plan, in the project risk register.

2.4.5 Design Test Strategy (TP5)

specifications, such as the Organizational Test Strategy and the Organizational Test Policy,
produced. Constraints imposed by higher level test strategies on the project should also be cong

DTE 1 Of particular importance ar€ ‘estimates of the effort and elapsed time required.
An initial estimate of theresources required to perform the individual mitigation actions identif
to risks with the highest exposure levels as determined in the Identify and Analyze Risks activity]

DTE 2 Of particularimportance are estimates of the effort and elapsed time required.
A Test Strategy (comprising choices including test phases, test types, features to be tested, te
techniques, test completion criteria, and suspension and resumption criteria) shall be desi

considers test basis, risks, and organizational, project and product constraints.

DTE.3  This takes into consideration the level of risk exposure to prioritise the test activities, the initial test]

and level

iteria, etc.,
12. Where
hat are not

An initial estimate of the resources required to implement the requirements defined by organizational test

should be
idered.

ied in the

Identify Risk Mitigation Approaches activity (TP4) should be produced, starting with those corr¢sponding

(TP3).

st design
gned that

estimates,

€ resources needed 10 pertorm actions (e.g. SKIllS, 100l support and environment needs), and organizational,

product constraints, such as:

©
©

a) regulatory standards;

roject and

b) the requirements of the Organizational Test Policy, Organizational Test Strategy and the Project Test Plan (if

designing a test strategy for a lower level of testing);
c) contractual requirements;

d) project time and cost constraints;

e) availability of appropriately-skilled testers;

f) availability of tools and environments;

g) technical, system or product limitations.
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Where it is not possible to design a test strategy that implements all the requirements of the Organizational Test Strategy
and the recommendations for treating all identified risks while still meeting the project and product constraints, then a
judgement is made to arrive at a test strategy that best meets these conflicting requirements. How this compromise is
achieved will vary dependent on the project and on the organization, and could require the constraints to be relaxed and
the Identify Risk Mitigation Approaches activity (TP4) and tasks a) to c¢) to be repeated until an acceptable test strategy is
achieved. Where it is decided to deviate from the Organizational Test Strategy, this should be recorded in the test strategy.

NOTE 4 A test strategy would typically address static testing (e.g. reviews, inspections, static analysis) as well as
dynamic testing.

d) Metrics to be used for Test Monitoring and Control (see activities TMC1 to TMC4) shall be identified.

e) Test fdata shall be identified.

EXAMPLE Factors to consider when identifying test data include regulations on data confidentiality (itcould require
data masking or encryption), volume of data required and data clean-up upon completion.

f)  Test pnvironment requirements and test tool requirements shall be identified.

g) Test deliverables shall be identified and their degree of formality and frequencyof<communication shoyld
be rgcorded.

h) An initial estimate of the required resources to perform the complete sef.0f’actions described in the tgst
strat¢gy shall be produced.

NOTE 5 | The initial test estimate that is produced in this step is finalised in Record Test Plan (TP7).
i)  The fest strategy shall be recorded.

NOTE 6 | The test strategy will normally be a section of the test plan, but in some cases it could be recorded ag a
separate dpcument.

i) Approval on the test strategy shall be obtained.from the stakeholders.

NOTE 7 [ This could require repeating earlier tasks(in this activity.

7.2.4.6 Petermine Staffing and Scheduling (TP6)

This activjty consists of the following tasks:

a) The roles and skills of staffito carry out the testing described in the test strategy should be identified.
NOTE 1 | This could require identification of staff recruitment and/or training needs.

b) Each|required tést-activity in the Test Strategy shall be scheduled based on the estimates, dependencigs
and staff availability.

c) Appropvalon staffing and scheduling shall be obtained from the relevant stakeholders.

NOTE 2  This could require repeating tasks a) and b), and if the test strategy needs revision, then the Design Test
Strategy activity (TP5) will need to be revisited.

7.2.4.7 Record Test Plan (TP7)
This activity consists of the following tasks:
a) Final estimates for the testing shall be calculated based on the test strategy designed in the Design Test

Strategy activity (TP5) and the staffing and scheduling agreed in the Determine Staffing and Scheduling
activity (TP6).
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NOTE Where these disagree with previous initial estimates it could be necessary to revisit the Determine Staffing
and Scheduling (TP6) and/or the Design Test Strategy (TP5) activities.

b) The Test Strategy identified in the Design Test Strategy activity (TP5), the staffing profile and schedule
agreed in the Determine Staffing and Scheduling activity (TP6), and the final estimates calculated in the
previous task shall be incorporated in the test plan.

7.2.4.8 Gain Consensus on Test Plan (TP8)

This activity consists of the following tasks:

a) The views of the stakeholders on the test plan shall be gathered.

NOTE 1 This could be achieved through workshops, interviews or by other suitable means.
b)Y Conflicts between the test plan and stakeholders’ views shall be resolved.

c)| The test plan shall be updated to take into account feedback from stakeholders,
NOTE 2  This could require repeating earlier activities in the Test Planning Process:

d) Approval on the test plan shall be obtained from the stakeholders,

NOTE 3  This could require repeating tasks a) to c).

7.2.4.9 Communicate Test Plan and Make Available (TP9)

This activity consists of the following tasks:

a) The Test Plan shall be made available.

b) The availability of the Test Plan shall be.communicated to the stakeholders.
NOTE This could require a communication plan to be developed.

7.2.5 Information items

As$ a result of carrying out this:process, the following information item shall be produced:

a) Test Plan.

7.3 Test Monitoring and Control Process
7.3.1 Overview

The Test Monitoring and Control Process as shown in Figure 7 scrutinizes whether testing progresses in
agcordance with the Test Plan and the organizational test specifications, such as the Organizational Test
Policy and the Organizational Test strategy. 1T there are significant departures from planned progress,
activities, or other aspects of the test plan, activities will be initiated to correct or compensate for the resultant
variances.

This process can be applied to the management of a whole test project (normally made up of a number of test
phases and test types) or to the management of the testing of a single test phase (e.g. system testing) or test
type (e.g. performance testing). In the latter case it is applied as part of the monitoring and control of dynamic
testing described by the Dynamic Test Processes. When applied as part of the monitoring and control of the
testing for a complete project then it will interact directly with the test management processes being used to
manage the individual test phases and test types of the project.
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Process

: : Inputs to activities in this process may include:
Test Monitoring e
& Control « Applicable product documentation, e.g. System Requirements, Contract, etc.;

« Organizational Test Policy;
Organizational Test Strategy;

Info Report
I I (TMC4)
Test Test

M
._2’ Set-Up ﬂi Monitor > Control

Measures (from the Test Process being managed).

« Control Directives (from a higher level Test Monitoring and Control Process); and

Test Status Report

|
| Test Control
Info [Testing Incomplete]

Test Progress

[Testing
Complete]

(TMC1) (TMC2) (TMC3)

Test Progress

Info
TestT t C c_)ntrql
Measures Directives

Dynamic Test ]
Prgcesses J <<instantiated>>

...lest Process...

<<instantiated>>

The process is shown as purely
Test sequential, but in practice it may
be carried out iteratively, with
Management some activities being revisited.
Processes See text for details.

7.3.2 Puyrpose

The purp
accordan
and the
updates t
from the 1

The proc
such as
testing) o

Figure 7 — Test.monitoring and control process

pse of the Test Monitoering and Control Process is to determine whether testing progresses
ce with the Test Plan.and with organizational test specifications (e.g. the Organizational Test Poli

D the Test Plan (elg. revise completion criteria or identify new actions to compensate for deviatio
[est Plan).

ss is alse-used to determine whether testing progresses in accordance with higher level test plan
he Project Test Plan, and to manage the testing performed at specific test phases (e.g. syste
for’specific test types (e.g. performance testing).

rganizational Test Strategy). It also initiates control actions as necessary and identifies necessgry

in
Cy

NS

m

7.3.3 Outcomes

As a result of the successful implementation of the Test Monitoring and Control Process:

a) The means of collecting suitable measures to monitor test progress and changing risk are set up;

b) Progress against the test plan is monitored;

c) New and changed test-related risks are identified, analysed and necessary action(s) invoked;

d) Nece

22

ssary control actions are identified,;
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Necessary control actions are communicated to the relevant stakeholders;
The decision to stop testing is approved;

Test progress and changes to the risks are reported to stakeholders.

7.3.4 Activities and tasks

The person(s) responsible for test monitoring and control shall implement the following activities and tasks in
accordance with applicable organization policies and procedures with respect to the Test Monitoring and

C

7.

This activity consists of the following tasks:

a

7

This activity consists of the following tasks:

a

b

c)

.3.4.2 Monitor (TMC2)

DNIrol Frocess.

3.41 Set-Up (TMC1)

Suitable measures for monitoring progress against the Test Plan should be identified, if these
are not already defined in the Test Plan or the Organizational Test Strategy.

Suitable means of identifying new and changing risks should be identifiedyif these are not alreaq
in the Test Plan or the Organizational Test Strategy.

Monitoring activities, such as test status reporting and test metrics collection, shall be put i

collect the measures identified in tasks a) and b) above, and'in/the Test Plan and the Organizat
Strategy.

The test measures shall be collected and recorded.
Progress against the Test Plan shall.be monitored using the collected test measures.

AMPLE 1 By examining test status reports, analysing test measures and meeting with stakeholders.
Divergence from planned testing activities shall be identified and any factors blocking progress r|

New risks shall be identified and analysed to identify those that require mitigation by testing
that need to be cemimunicated to other stakeholders.

Changes to known risks shall be monitored to identify those that require mitigation by testing
that need4o,be communicated to other stakeholders.

KAMPLE\2 Communicate risks that require testing as mitigation to the Project Manager.

ac

measures

ly defined

place to
onal Test

ecorded.

and those

and those

in the Test

hieved.

7.3.4.3 Control (TMC3)

This activity consists of the following tasks:

a)

Those actions necessary to implement the test plan shall be performed.

EXAMPLE 1 Assigning responsibility for testing activities to testers.

©l
©lI
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b) Those actions necessary to implement control directives received from higher level management
processes shall be performed.

EXAMPLE 2 Actions from the project test manager if a specific phase of testing is being managed.

c) Those actions necessary to manage the divergence of actual testing from planned testing shall be
identified.

NOTE 1 These control actions could require changes to the testing, the test plan, test data, test environment, staffing
and/or changes in other areas, such as development.

d) Means of treating newly-identified and changed risks shall be identified.
NOTE 2 [ This could include assigning more staff to specific tasks and changing test completion criteria.
e) As appropriate:

1) [eontrol directives shall be issued to make changes to the way testing is performed:;

2) rhanges to the test plan shall be in the form of test plan updates; and

3) recommended changes shall be communicated to the relevant stakeholders.
EXAMPLE|3 IT Support for test environments.

f) Readiness for commencing any assigned test activity shall be. established before commencing that
activlty, if not already done.

NOTE 3 | This could typically be performed by checking against entry criteria described in the test plan.
NOTE 4 | Assigned test activity could be test execution.

NOTE 5 | Readiness could have been established in\the test design and implementation process and/or the test
environment set-up process.

g) Apprpval shall be granted at the completion of assigned test activities.
EXAMPLE(4 Completion of a lower level of testing.
NOTE 6 | This will typically be performed by checking against exit criteria described in the test plan.

h) When the testing has _ met its completion criteria, approval for the test completion decision shall be
obtained.

7.3.4.4 Report (TMC4)

This activjty consists of the following tasks:

a) Testihg.pfogress against the Test Plan shall be communicated to stakeholders in a test status report for
the specified reporting period.

b) New risks and changes to existing risks shall be updated in the risk register and communicated to the
relevant stakeholders.

7.3.5 Information Items
As a result of carrying out this process, the following information items shall be produced:

a) Test status reports;

b) Test plan updates;
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c) Control directives (e.g. changes to the testing, the test plan, test data, test environment and staffing);

d) Project and product risk information.

NOTE

7.4 Test Completion Process

7.4.1

Overview

Risk information could be held in the project risk register or locally in the Test Plan.

Tr||e Test Completion Process as shown in Figure 8 is performed when agreement has been obtaingd that the

tepting activities are complete. It will be performed to complete the testing carried out at a specific test phase
(elg. system testing) or test type (e.g. performance testing) and to complete the testing for a complete project.

Test Completion

Process
Archive
'—> Test Assets
(TC1)

Archived Test
Assets

Test

(TC2)

Clean Up

Environment

Available Test

Inputs to activities in this process may ipclude:
Project Test Plan;

Phase Test Plans;

* Incident Reports;
» Project Test Status Reports;

» Phase/TypeTest Completion Reports;| and
+ Organizational Test Strategy (if relevant).

Environment
Lessons
Identify Learned
Lessons
Learned
(TC3)

Test

The process is shown as purely sequential, but in practice it may
be carried out iteratively, with'some activities being revisited.

See text.for details.

Report Test
Completion
(TC4)

Completion
Report

— @

7.4.2 Purpose

Figure 8 — Test completion process

The purpose ‘of the Test Completion Process is to make available useful test assets for later use,|leave the
tept environment in a satisfactory condition, and record and communicate the results of the testing tp relevant
stpkeholders. Test assets include Test Plans, Test Case Specifications, test scripts, test tools, tesf data and
tepti&nvironment infrastructure.

7.4.3 Outcomes

As a result of the successful implementation of the Test Completion Process:

a) Test assets are either archived or passed directly to the relevant stakeholders;

b) The test environment is in its agreed state (e.g. so that it is available for the next test project);

c) All test requirements are satisfied and verified;

d) The Test Completion Report is recorded;
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e) The Test Completion Report is approved;
f)  The Test Completion Report is communicated to relevant stakeholders.
7.4.4 Activities and tasks

The person(s) responsible for test completion shall implement the following activities and tasks in accordance
with applicable organization policies and procedures with respect to the Test Completion Process.

7.4.41 Archive Test Assets (TC1)

This activjty consists of the following tasks:

a) Thosp test assets which may be of use at a later date should be identified and made available usipg
appropriate means.

EXAMPLE(1 The test assets to be reused (e.g. for regression testing) are appropriatelyDlabelled within the
configuratibn management system.

b) Thosg test assets which may be reused on other projects should be identified and-archived.
EXAMPLE|2 Test plans, manual and/or automated test procedures, test environment.infrastructure.

c) The [|availability of reusable test assets shall be recorded in.(the Test Completion Report and
cominunicated to the relevant stakeholders.

EXAMPLE]|3 Those responsible for maintenance testing (to achieve™ successful transition) and the project tgst
manager.

7.4.4.2 [lean Up Test Environment (TC2)

This activjty consists of the following task:

a) The fest environment shall be restored to.a;pre-defined state on completion of all testing activities.
EXAMPLE Restore settings and hardware(to original state.

7.4.4.3 |dentify Lessons Learned (FC3)

This activjty consists of the following tasks:

a) Lesspns learned during,the project execution shall be recorded.

NOTE This could¢dbe achieved by recording:
1) what went'well during testing and associated activities;

2) what/did-hot go well during testing and associated activities;

$ vl bl " " () 1 4 ! } "
3) I UTTTTTTCTTUT U TTTITOTOVETITCTIIS U U T IES UTTY dTTU UL TST " PTULESSTS, SULIT a5 U TS UTVETUPITICTIU PJTULTESS.

b) The outcomes shall be recorded for inclusion in the Test Completion Report and communicated to the
relevant stakeholders.

7.4.4.4 Report Test Completion (TC4)
This activity consists of the following tasks:
a) Relevant information shall be collected from the following documents, but not limited to:

1) Test Plans (e.g. project test plan, system test plan, or performance test plan);
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2) Test Results;
3) Test Status Reports;

4) Test Completion Reports from test phase or test type; and

testing for the whole project.

5) Incident Reports.

c)

7.4.5 Information Items

A

8

8,

ur
t

D

There are four dynamic test processes (as show in Figure 9):

Q

Fi

st

The Dynamic Test Processes are used to carry*Qut dynamic testing within a particular phase of te

Mganagement Processes.

B) test environment set-up & maintenance;
d) test execution;and

d) testincident reporting.

processes. These dynamic test processes would normally be invoked as part of the implementation

The collected information shall be evaluated and summarized in the Test Completion Report.
Approval for the Test Completion Report shall be obtained from the responsible stakeholder(s).

The approved Test Completion Report shall be distributed to the relevant stakeholders.

b a result of carrying out this process, the following information item shall Be‘produced:

h) Test Completion Report.

Dynamic Test Processes

1 Introduction

it, integration, system and acceptance) or type of testing (e.g. performance testing, security testing
s5ting). The processes for the management of this dynamic testing are described in claus

) test design & implementation;

gure Seillustrates how the dynamic test processes interact and the relationship with the test ma

Fatégy documented within the test plan for the test phase (e.g. system testing) or test type (e.g. pe

:2013(E)

From unit testing, performance testing, acceptance testing, etc., if this is reporting on the completion of

5ting (e.g.
, usability
e 7, Test

hagement
bf the test
formance

te

©
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sting) being performed.
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[ Test Management Processes ]

Control
UGHE HED Test Directives
Measures
/ Dynamic Test Processes
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N
Test Test ]
Specification Test Results [No Issues Noticed]

. s Test Design & >
Implementation Execution

[Issue Noticed
OR
Retest Result]

Test
Environment T
Requirements . est Test
Environment Inint
Set-up & Test Environment R i Incident
Maintenance Readiness Report RPOrting Repory
N\
Lo O

The process is shown‘as)purely sequential, but in practice it may be
carried out iteratively, with some activities being revisited.
See text for details.

N>~

Figure 9 — Dynamic test processes

For any particular test, the dynamic test processes will execute in the order shown in Figure 9, but thege
processes will typically be invoked a number of times to complete the testing for a given test phase (elg.
system tgsting) or test type (e.g. performance testing). This is because as tests are designed and run, the
overseeing test management process (Test Monitoring and Control) monitors test progress (through test
measured) and may require further tests (through control directives) to be designed and run until the tgst
completion criterion for this testactivity is achieved.

Test meapures, which are.an output of the dynamic test processes and an input into the Test Monitoring aphd
Control Rrocess (see_Figure 7), can be produced during any activity of the dynamic test processes. Tgst
measureq are used'to report the status and progress of testing to test management staff. For example, tgst
measureq couldsbe used to indicate to test management how many test cases have been designed by the
testing teams

Similarly, control directives are an output of the test management process and an input to the dynamic test
process (see Figure 7), and can be acted upon during any activity of the dynamic test processes. Control
directives correspond to instructions from test management staff that dictate how dynamic testing should be
conducted by the test team. For example, a control directive could be given to a test team that instructs them
to design additional test cases for new program features that have been allocated to their team by their test
manager.

Since test measures can be produced during any activity of the dynamic test processes, and since control
directives can be acted upon during any activity of these processes, the production of measures and handling
of directives are not shown as tasks in any specific activity of these processes.
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8.2 Test Design & Implementation Process

8.

2.1 Overview

:2013(E)

The Test Design & Implementation Process is used to derive test cases and test procedures; these are
normally documented in a test specification, but may be immediately executed, for instance, if performing
exploratory testing, in which case they are unlikely to be documented in advance. In Figure 10 the activities
are shown in a logical sequence, but in practice iteration will occur between many of the activities, often with
activities TD3 to TD5 occurring in parallel for substantial periods.

TS process Is used 10 derive test cases and test procedures, but It should be noted that In som

m

py be possible to reuse previously designed test assets, especially in the situation where regres

are being developed.

The Test Design & Implementation Process may also be exited and re-entered for a number of re

e

th

e test cases that are required for a test item may be derived during any one implementation of this

This process requires testers to apply one or more test design techniqUes”to derive test caseg

Pl

A
st

M

N

©
©

procedures with the ultimate aim of achieving the test completion criteria, ‘typically described in ter
cgverage measures. Those test design techniques and test completion ‘eriteria to use are specified i

an. Test design techniques and measures are defined in ISO/IEC/AEEE 29119-4: Test Techniques|

number of situations can cause iteration between activities in this process. Such situation
hkeholders failing to agree with the results of an activity; such as the identification of test @

Similarly, situations can occur where the results of an activity make it clear that test planning decisi
ag the choice of test completion criteria, are incompatible with constraints on project timelines, reqy

pnagement processes to be revisited.

DTE An example application of activities TD2-+to TD5 is provided in Annex A.

b cases it
sion tests

asons, for

ample, if, after executing a test procedure or reporting an incident, it is realized that ‘additional fest cases
are required in order to meet the required test completion criteria. Thus, it is possible that only a su

bset of all
process.

and test
ms of test
h the Test

s include
onditions.
ons, such
iring Test
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Test Design &
Implementation Process
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Derive Test Cases

Test
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Assemble Sets
Test Sets 'ﬁ

(TD5) H
. Test Procedures
Derive Test | & Test Scripts

Inputs to gctivities in this process Procedures _P@

Tay;z:'l:utiaes:is‘ The process is shown as purely (TDé)
Test flan; sequential, but in practice it.may

be carried out iteratively; with
some activities being revisited.
See text for details.

Test dtrategy;
Test items; and
Test design techniques.

e o o o

Figure 10 — Test Design.and Implementation Process

8.2.2 Puyrpose
The purpose of the Test Design & Implementation Process is to derive test procedures that will be execut¢d
during thg Test Execution Process. As part of this process the test basis is analysed, features are combingd
into feature sets, test conditions, test coverage items, test cases, test procedures are derived and test sets dre
assembled.

8.2.3 Outcomes

As a result of the suceessful implementation of the Test Design & Implementation Process:

a) The fest basis for each test item is analysed;

b) The features 1o be Tested are combined INto Feature Sets,
c) The Test Conditions are derived;

d) The Test Coverage ltems are derived;

e) Test Cases are derived;

f)  Test Sets are assembled;

g) Test Procedures are derived.
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8.2.4 Activities and tasks

The person(s) responsible for test design and implementation shall implement the following activities and
tasks in accordance with applicable organization policies and procedures with respect to the Test Design &
Implementation Process.

8.2.4.1 Identify Feature Sets (TD1)

This activity consists of the following tasks:

a I'ne test basis shall be analyzed 10 undersiand the requirements Tor the test item.

NOTE 1 If defects in the test basis are uncovered during this analysis these are reported using an appropriate incident
management system.

b)) The features to be tested should be combined into feature sets.
NOTE 2 A feature set could be tested independently of other feature sets.

NOTE 3  For component testing/unit, there could be only a single feature set; for higher levels of testing (4.g. system
tegting) there could be a number of feature sets that would typically mirror the architecture of the test item.

NOTE 4 Where multiple feature sets have not been identified the set of features will be treated as a single fgature set.

c) The testing of the feature sets shall be prioritized using“the risk exposure levels documenied in the
Identify and Analyze Risks activity (TP3).

d) The composition and prioritization of feature sets should be agreed with the stakeholders.
NOTES5  Where necessary, tasks a), b) and c) are revisited.

e) The feature set(s) shall be documented.jnthe test design specification.

f)| The traceability between the test basis ‘and feature set(s) shall be recorded.

NOTE 6  Tasks c) to f) are applicableTif feature sets were identified in task b).

8.2.4.2 Derive Test Conditions (TD2)

This activity consists of ¢he following tasks:

a) Based on thertest completion criteria specified in the Test Plan, the test conditions for each fegture shall
be determined:

NOTE 1 Atest condition is a testable aspect of a component or system, such as a function, transaction, featpre, quality
atfribute,«orstructural element identified as a basis for testing. This determination can be performed simply by dgreeing on
thpse, attributes of specific interest to stakeholders that are to be tested or by applying one or more systematic fechniques
(t4 chmques for derlvmg test conditions are often described as the modelllng or analysis part of test deS|gn techniques,

AR B dafinad IC‘hIII:f‘III:I:I: f)n44n 4 T + T bhnio [y 1, H4 4 4 it 14 dt t t
whe-are—aethetHroor=Gere 1T OOt lculllllquco} Of lllotalluc, T tCST UUIIIPIUI.IUII CHtertof—terat O Stlate

coverage was specified then the test conditions would be the states the test item could be in. Other examples of test
conditions may be equivalence classes (and boundaries between them) and decisions in the code.

b) The test conditions shall be prioritized using the risk exposure levels documented in the Identify and
Analyze Risks activity (TP3).

c) The test conditions shall be recorded in the test design specification.

NOTE 2  When performing exploratory testing the test design specification can take different forms including a test
charter.
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d) Thet
e) Thet
NOTE 3

8.24.3

raceability between the test basis, feature sets and test conditions shall be recorded.
est design specification shall be approved by the stakeholders.
This could require repeating tasks a), b) and c), or first repeating the Identify Feature Sets activity (TD1).

Derive Test Coverage Items (TD3)

This activity consists of the following tasks:

a) The
tech
Plan

NOTE 1

as a test
boundary;

NOTE 2
a subset g
testing.

NOTE 3
discard tes

results of later activities.

NOTE 4
single test

b) The fest coverage items shall be prioritized using the risk/exposure levels documented in the Identify a

Anal

c) The test coverage items shall be recorded in the test case specification.

d) The
reco
8.24.4

This activ|

a) One
nece
expe

NOTE 1
is the opp

iques to the test conditions to achieve the test completion coverage criteria specified in the T§

The test coverage items are attributes of each test condition. For instance, where a boundary was identifi
condition then the corresponding test coverage items could be the boundary itself, and either side of t
thus a single test condition could be the basis for one or more test coverage items.

Where a test completion criterion for the test item is specified as less than 100% of/a test coverage measu
f the test coverage items required to achieve 100 % coverage needs to be seleCted to be exercised by t

There could be criteria provided to aid in this selection in the Test Plan ©p Ofganizational Test Strategy (e
t coverage items associated with lower risk exposures). This selection could need to be revisited based on t

The set of test coverage items can be optimized by combining.coverage of multiple test conditions into
coverage item; thus a single test coverage item can exercise /nore than one test condition.

ze Risks activity (TP3).

raceability between the test basis, feature sets, test conditions and test coverage items shall
ded.

Derive Test Cases (TD4)

ty consists of the following tasks:
br more test cases-shall be derived by determining pre-conditions, selecting input values and, whe
Ssary, actions to-exercise the selected test coverage items, and by determining the correspondi

cted results.

When deriving the test cases, one test case could exercise more than one test coverage item and thus thg

hd

pe

re
19

re

priunity-_to-Combine coverage of multiple test coverage items in a single test case. This could reduce tgst
execution {imes] but could also increase debugging times.

b) The t:t LAdSToS bha” bU M1 ;UI ItILUd UD;IIB thc Iiblr\ CAPUSUIT iUVU:D dUbUIIIUI ﬁ.cd ;II thU l’u’UlItl.fy dllu’ AlldI'yLe
Risks activity (TP3).
c) The test cases shall be recorded in the test case specification.

d) The traceability between the test basis, feature sets, test conditions, test coverage items and test cases

shall
e) Thet

NOTE 2

be recorded.
est case specification shall be approved by the stakeholders.

This could require repeating tasks a) and b), and in some cases, first repeating the Derive Test Conditio

(TD2) and/or Derive Test Coverage ltems (TD3) activities.
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8.2.4.5 Assemble Test Sets (TD5)

This activity consists of the following tasks:

a) The test cases may be distributed into one or more test sets based on constraints on their execution.

NOTE

EXAMPLE

Where multiple test sets have not been identified the set of test cases will be treated as a single test set.

For instance, some test sets could require a specific test environment set-up, or some could be

appropriate for manual test execution while others are more appropriate for automated test execution, or some could

re

~TRH Hio damaaia leaoaalad o
o SpPCtmT oo T Ktrowrcager

b) The test sets shall be recorded in the test procedure specification.

c) The traceability between the test basis, feature sets, test conditions, test coverage items, test ¢ases and
test sets shall be recorded.

8.2.4.6 Derive Test Procedures (TD6)

This activity consists of the following tasks:

a) Test procedures shall be derived by ordering test cases within a_test set according to dep¢ndencies
described by pre-conditions and post-conditions and other testing'réquirements.

EXAMPLE Risks to be treated.

NOTE 1 Any other required actions could be included in the test-procedure, such as those necessary to set up the pre-

cgnditions for a test case.

NOTE 2  Where test procedures are to be executed\using tools, it could be necessary to further elaborafe them by

adding extra detail to create automated test scripts.

b)Y Any test data and test environment requirements that are not already included in the Test Plah shall be
identified.

NOTE 3  Although this activity might-not be finalized until the derivation of test procedures is complete, this|task could

offen start far earlier in the process, sonietimes even as early as when test conditions are agreed.

c)| The test procedures shall' be prioritized using the risk exposure levels documented in the Identify and
Analyze Risks activity (TP3).

d) The test procedures shall be recorded in the test procedure specification.

e) The traceability between the test basis, feature sets, test conditions, test coverage items, test dases, test
sets anddtest procedures (and/or automated test scripts) shall be recorded.

f)| Thejtest procedure specification shall be approved by the stakeholders.

NOTEH# Thiscoutd |cqui|c |cpca‘ti||g tasks a) to c).

8.2.5 Information Items

As a result of carrying out this process, the following information items shall be produced:

a) Test Specifications (test design specifications, test case specifications and test procedure specifications)

b)

c)

and related traceability information;
Test data requirements;

Test environment requirements.
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8.3 Test Environment Set-Up & Maintenance Process
8.3.1 Overview

The Test Environment Set-Up & Maintenance Process is used to establish and maintain the environment in
which tests are executed. Maintenance of the test environment may involve changes based on the results of
previous tests. Where change and configuration management processes exist, changes to the test
environments may be managed using these processes.

The requirements for a test environment will initially be described in the Test Plan, but the detailed
compositipn of the test environment will normally only become clear once the 7est Design & Implementatibn
Process has started.

Inputs to activities in this process may

Test Environment Set-Up include:

. » Test Plan(s);
& M alntenance Process Test Environment Requifrements;
Intended/operational enyironment;
Test basis;
Test procedure(s);‘anhd
Test results (where available).

Test
Environment Test
Readiness Environment
Establish Test Report Maintain Test Update(s)
H Environment _> Environment —»@
(ES1) (ES2)

Figure 11 — Test Environment Set-Up & Maintenance process

8.3.2 Pudrpose

The purpgse of the Test Environhment Set-Up & Maintenance Process is to establish and maintain the requirgd
test envirpnment and to comimunicate its status to all relevant stakeholders.

8.3.3 Outcomes
As a result of the.suecessful implementation of the Test Environment Set-Up & Maintenance Process:

a) The tgst’environment is set-up in a state ready for testing;

b) The status of the test environment is communicated to all relevant stakeholders;

c) The test environment is maintained.

8.3.4 Activities and tasks

The person(s) responsible for test environment set-up and maintenance (such as IT support technicians) shall

implement the following activities and tasks in accordance with applicable organization policies and
procedures with respect to the Test Environment Set-Up & Maintenance Process.
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8.3.4.1 Establish Test Environment (ES1)

This activity consists of the following tasks:

a) Based on the Test Plan, the detailed requirements generated as a result of the Test Design &
Implementation Process, the requirement for test tools, and the scale/ formality of the testing, the

following shall be performed:

1) Plan the set-up of the test environment;

EXAMPLE Requirements, Interraces, schedules and Cosls.

2) Design the test environment;

3) Determine the degree of configuration management to be applied (where appropriate);
4) Implement the test environment;

NOTE 1 This could include hardware and software items, as appropriate.

5) Set up test data to support the testing (where appropriate);

6) Set up test tools to support the testing (where appropriate);

7) Install and configure the test item on the test environment;

8) Verify that the test environment meets the test efwvironment requirements; and

9) Where required, provide assurance that the test environment meets the defined requiremenis.

b) The status of the test environment and test data shall be recorded and communicated through the Test
Environment Readiness Report and Test Data Readiness Report to the relevant stakeholders.

NOTE 2  Relevant stakeholders could incldde testers and the test manager.

c) The Test Environment Readiness report shall include a description of the known differences befween the
test environment and the operational environment.

8.3.4.2 Maintain Test Environment (ES2)

This activity consists of the following tasks:

a) The test environment shall be maintained as defined by the test environment requirements.
NOTE This could require making changes based on the results of previous tests.

b) .<«Changes to the status of the test environment shall be communicated to the relevant stakeholders.

EXAMPLE The testers and the test manager.

8.3.5 Information Items

As a result of carrying out this process, the following information items shall be produced:
a) Test Environment;

b) Test Data;

c) Test Environment Readiness Report;
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d)

e)

Test Data Readiness Report;

Test Environment Updates (where applicable);

8.4 Test Execution Process

8.4.1 Overview

The Test Executlon Process is used to run the test procedures generated as a result of the Test Desrgn &

Implements

Process. The Test Execut/on Process may need to be performed a number of tlmes as all the avallable tgst

procedurgs may not be executed in a single iteration. If an issue is fixed it should be retested by re-entering
the Test xecution Process.

Inputs to activities in this process may include;
Test [Execution * Test Plan(s);
Test procedures(s);
Process . Test item;
* Test basis;

» Test environment readiness report (where available); and
» Test environment update(s)(where available).

Test
Test Test, Execution
Execute Test | oOutcome Compare Test | Results Record Test Log
.—-} Procedure(s) Results P  Execution —»@
(TE1) (TE2) (TE3)

Theé process is shown as purely sequential, but in practice it may
be’carried out iteratively, with some activities being revisited.
See text for details.

In figure 12 the activities are shown in a logical sequence, but in practice iteration will occur between many |of
the activifies. Comparison ofest results and recording of test execution details will normally be interleaved
with the ejxecution of test procedures.

8.4.2 Purpose

The purppse ofthe Test Execution Process is to execute the test procedures created in the Test Design| &
Implementation Process in the prepared test environment and record the results.

Figure12 — Test Execution process

8.4.3 Outcomes

As

a)

36

a result of the successful implementation of the Test Execution Process:
The test procedure(s) is/are executed;
The actual results are recorded;
The actual and expected results are compared; and

The test results are determined.
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8.4.4 Activities and tasks

:2013(E)

The person(s) responsible for test execution shall implement the following activities and tasks in accordance

Wi

NOTE 1

th applicable organization policies and procedures with respect to the Test Execution Process.

The Test Execution Process can be interrupted by circumstances such as when a defect is discovered in a

test case, a problem is discovered in the test environment or changes are made to the Test Plan (e.g. due to project cost
or time modifications) or circumstances that have been specified under suspension criteria. In these circumstances the
process is resumed at the appropriate task or cancelled altogether.

NQIE2 The Test Execution Process will be re-entered if_after exect |fing one or more test cases it is realized that
additional test cases need to be executed in order to meet the required test completion criteria. Thus, only astibset of all
tept cases for a test item could be executed during any one iteration of this process.

8.4.41 Execute Test Procedure(s) (TE1)

This activity consists of the following tasks:

a) One or more test procedures shall be executed in the prepared test environment.

NOTE 1 The test procedures could have been scripted for automated execution;cor could have been recorded in a test

sp
te

c)

pP3

8.4.4.2 Compare Test Results (TE2)

This activity consists of the following tasks:

ecification for manual test execution, or could be executed immediately theycare designed as in the case of
5ting.

The actual results for each test case in the test procedure shall-be observed.
The actual results shall be recorded.
DTE 2 This could be in a test tool or manually, as indicated in the test case specification.

DTE 3 Where exploratory testing is performed, actual results can be observed, and not recorded.

The actual and expected results’for each test case in the test procedure shall be compared.

DTE 1 Expected results gould have been recorded in the test specification, or could be an undocumented ¢
the case of exploratory testing. In the case of automated testing the expected results are normally embed
tomated test script (or.invan’ associated file) and the test tool performs the comparison.

The test result of executing the test cases in the test procedure shall be determined. If a retest
this will require an update to an incident report by the Test Incident Reporting Process.

DTE 2 . (Failures and unexpected changes to the test environment will result in issues (potential incide
ssed,tothe Test Incident Reporting process.

8.4.4.3 Record Test Execution (TE3)

bxploratory

bxpectation
ded in the

s passed,

nts) being

This activity consists of the following task:

a)

Test execution shall be recorded, as specified in the Test Plan.

NOTE This would normally be the execution log.

8.4.5 Information ltems

As a result of carrying out this process, the following information items shall be produced:

©
©
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a) Actual results;

b) Test results;

EXAMPLE

Test passes, failures and instances where something unusual or unexpected occurred.

c) Test execution log.

8.5 Test Incident Reporting Process

8.5.1 Overview

The Test |ncident Reporting Process is used for the reporting of test incidents. This process will be entered
a result of the identification of test failures, instances where something unusual or unexpected occurred duri

test execuytion, or when a retest passes.

g

Pro

Test Incident
Reporting

eSS

Inputs to activities in this process/may include:

Test results;

Test procedures(s);

Test Case(s)

Test item(s);

Test basis; and

Test executionlogs (where available).

Incident
Report
Analyze Test Updates
— Results
(IR1)

Create/Update Report
' Incident Report _>©

Incident

(IR2)

8.5.2 Pudrpose

The purp|
requiring
incident r
report to
identified.,

pse of the Jest Incident Reporting Process is to report to the relevant stakeholders inciden
further action-identified as a result of test execution. In the case of a new test this will require
bport to.be/created. In the case of a retest, this will require the status of a previously-raised incide
be updated, but may also require a new incident report to be raised where further incidents 4

Figure 13 — Test Incident Reporting process

ts
N
nt
re

8.5.3 Outcomes

As a result of the successful implementation of the Test Incident Reporting Process:

a) Test results are analysed,;

b) New incidents are confirmed;

c) New incident report details are created;

d) The status and details of previously-raised incidents are determined;

38
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e) Previously-raised incident report details are updated as appropriate;

f) New and/or updated incident reports are communicated to the relevant stakeholders.

8.5.4 Activities and tasks

:2013(E)

The person(s) responsible for test incident reporting shall implement the following activities and tasks in
accordance with applicable organization policies and procedures with respect to the Test Incident Reporting
Process.

8.

This activity consists of the following tasks:

a

ury
c)

8.

This activity consists of the following task:

Ad

.b.5 Information Items

54T Analyze Test Resuli(s) (IRT)

incident details shall be updated.

Where a test result indicates that a new issue has been identified, the test result shall be analy
will be determined whether it is an incident that requires reporting, an action item that will be
without incident reporting, or requires no further action to be taken.

DTE Where appropriate, the decision not to raise an incident report is discussed with the originator to
derstanding of this decision.

Action items shall be assigned to an appropriate person for fesolution.

5.4.2 Create/Update Incident Report (IR2)

The information that needs to be recorded,about the incident shall be identified and reported/upq

DTE 1 Incident reports can be raised against test items and other items such as test procedures, the tes
b test environment.

DTE 2 Following a successful restést, the incident report can be updated and closed.

The status of new and/orupdated incidents shall be communicated to the relevant stakeholders

5 a result of carrying out this process, the following information item shall be produced:

Incident(Report.

Where a test result relates to a previously-raised incident, the test result shall (be ‘analyzed and the

ved and it
resolved

aid mutual

ated.

basis and
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Annex A
(informative)

Partial Example Test Design Process

The following is an example application of activities TD2 to TD5 of the Test Design and Implementation
process.

Fragment of Test Basis

“The system shall accept insurance applicants over the age of 18 and under the age of 80 years on the day |of
applicatioh based on their input age in whole years; all others shall be rejected.

Accepted| applicants of 70 and over shall receive a warning that in the event of a claim“they shall pay an
excess of{$1000.”

Test Completion Criterion

“The Tes{ Completion Criterion is that 100 % Equivalence Partition Coverage s achieved and all test casgs
must resylt in a "pass" status on execution.”

Test Condglitions (TD2)

Based on the test completion criterion, the Test Conditions afe,the equivalence partitions for the described
system behaviour.

Consideripg the inputs, the following valid partition is derived:
TCOND-1. 18 < Age <80
Similarly, from the inputs, the following two invalid partitions are derived

TCOND-3. Age < 18.
TCOND-3. Age> 80.

Less obv|ous invalid input partitions could include other input types, such as non-integer inputs and non-
numeric inputs. So, we could.also generate the following invalid input equivalence partitions:

TCOND-4. Age = alphabetic
TCOND-§. Ages special character

Note that|depending on the necessary rigour, further invalid (non-integer) partitions could be derived, such as
numeric rjon-integers (e.g. 33.67 years). The set of potential invalid outputs is an infinitely large set.

Considering the valid (specified) outputs, the following equivalence partitions are identified:

TCOND-6. Accept (is induced by 18 < Age < 80)
TCOND-7. Reject (is induced by (Age < 18) OR (Age > 80))
TCOND-8. Excess warning (is induced by 70 < Age < 80)

An invalid output would be any output from the test item other than one of those specified. It can be
challenging to identify unspecified outputs, however, they must be considered because if we can cause one to
occur, then we have identified a defect in the test item, its test basis, or both. For this example just one
unspecified output was identified and is shown below. Note that other testers may well derive quite different
invalid outputs.
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TCOND-9. Discount message (is induced by 40 < Age < 55)

:2013(E)

Note that it is also subjective how this (unspecified) message can be induced and the partition guessed here
as the most likely to cause a discount message to be output may be completely different from that guessed by
another tester.

Test Coverage Items (TD3)

Using Equivalence Partitioning (equivalence partitioning simply requires that each partition is exercised) then
the following seven test coverage items are derived:

4 4 4 4 4 o4 o

Cl-1. 18 <Age <80 (covers TCOND-1/TCOND-6)
Cl-2.  Age< 18 (covers TCOND-2/TCOND-7)
CI-3.  Age >80 (covers TCOND-3/TCOND-7)
Cl-4.  Age=w (covers TCOND-4)

CI-5. Age =& (covers TCOND-5)

CI-6. 70 < Age <80 (covers TCOND-8)

CI-7. 40 < Age <55 (covers TCOND-9)

Tg¢st Cases (TD4)

A
1(

W
cq
ey
m
cq

O 0 0 0 0 O

5 long as we generate test cases that exercise each of the séven test coverage items then we w
0% Equivalence Partition Coverage.

hen generating test cases we can see that a singledest case can sometimes exercise more tha
verage item. There is an obvious benefit in minimizing the number of test cases as this reduce
ecution time, but this benefit can sometimes be counteracted by the extra time required to dete
nimal set and the potentially more complex.debugging required when test cases target my
verage items.

this example two of the test cases exercise more than one test coverage item as shown below:

ASE#1. Input: ‘Age =53’ Expected Result: ‘Accept’. (exercises TCI-1 & TCI-7)
ASE#2. Input: ‘Age = 15’ Expected Result: ‘Reject’. (exercises TCI-2)
A\SE#3. Input: ‘Age = 89 Expected Result: ‘Reject’. (exercises TCI-3)
ASE#4. Input: ‘Age=w’ Expected Result: ‘Reject’. (exercises TCl-4)
ASE#5. Input: ‘Age’=&’ Expected Result: ‘Reject’. (exercises TCI-5)
\SE#6. Inputi‘Age =77’ Expected Result: ‘Accept+Warn’. (exercises TCI-6 & TCI-1)

These six.test cases will demonstrate that all the test coverage items were exercised, so achievin

Cd

mpletion criterion.

Il achieve

h one test
s the test
rmine the
Itiple test

g the test

TastSet (TD5)
St e

If we assume that it is possible for test automation to handle integer inputs, but that non-integer inputs have to
be handled manually, then we can generate two test sets; one for manual testing and one for automated

testing.
TS1: CASES #4 and 5 - manual testing.
TS2: CASES #1, 2, 3,and 6 - automated testing.
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Annex B

(normative)

ISO/IEC/IEEE 29119-2 and ISO/IEC 12207:2008 Process Alignment

B.1 Overview

ISO/IEC 1
and taskg
29119-2 1

The high
For users

A mappin]
Concepts

B.2 ISC

The tabldg
12207:20
explanatiq

and definitions.

2207 provides a common framework of life cycle processes, a number of which include activiti
related to software testing. This normative annex explains at a high level how ISO/IEC/IER
haps to the testing-related processes of ISO/IEC 12207.

evel mapping below explains how users of ISO/IEC 12207 shall make use of ISO/IECHEEE 29119
of ISO/IEC/IEEE 29119-2 that do not use ISO/IEC 12207, this annex is optional.

g of testing-related terms that are used in ISO/IEC 12207 is provided inASO/IEC/IEEE 29119

)/IEC 12207:2008 to ISO/IEC/IEEE 29119-2 Mapping

below provides a mapping from the clauses, sub-clauses(and tasks (column 1) of ISO/IF
D8, to corresponding processes of ISO/IEC/IEEE 29119-2 (e0lumn 2). The table includes a br
n of how the two sets of clauses map (column 3).

Table B.1 — ISO/IEC 12207:2008 to ISO/IEC/IEEE'29119-2 high-level mapping

FE

C
ef

ISO/IEC]

12207:2008 Clause

ISO/IEC/IEEE 29119-2 Clause ~ |

Mapping Explanation

6.1.1 Acquisition Process

6.1.1.3 Ac
6.1.1.3.1 A
Task 6.1.1

ivities and tasks
cquisition preparation
.3.1.2

7 Test Management Pfecesses
7.2 Test Planning Process

This is supported by clause 7.2 Test Planning
Process, which provides a generic process for
planning testing, which can include the
identification and documentation of testing
requirements.

6.1.1.3 Ac
6.1.1.3.6 A
Task 6.1.1

ivities and tasks
cquirer acceptance
3.6

8 Dynamic-Test Processes

8.2 TestDesign & Implementation
Process

and

8.3 Test Environment Set-Up &
Maintenance Process

This is supported by 8.2 Test Design &
Implementation Process, which supports the
preparation of test cases, test data and test
procedures for acceptance testing. This is also
supported by 8.3 Test Environment Set-Up &
Maintenance Process, which supports preparation
of the test environment.

6.1.1.3 Ac
6.1.1.3.6 A

Task 6.1.
subclause

ivities and tasks
cquirer acceptance

.3.6.24«includes
6.1.1.311.9)

8 Dynamic Test Processes
8.4 Test Execution Process

This is supported by 8.4 Test Execution Process
which provides a generic process for executing
test cases, including test cases for acceptance
testing.

6.1.2 Supply-Process

6.1.2.3 Activities and tasks
6.1.2.3.4 Contract execution

Task 6.1.2

.3.4.5

7 Test Management Processes
7.2 Test Planning Process

For the planning of testing-related work, this
clause is supported by clause 7 Test
Management Processes, which provides activities
for supporting test planning and test strategy
development.

6.1.2.3 Activities and tasks
6.1.2.3.4 Contract execution

Task 6.1.2

.3.4.8

7 Test Management Processes

7.3 Test Monitoring and Control
Process

This is supported by clause 7.3 Test Monitoring
and Control Process, which supports monitoring
testing progress and defect management process.

6.1.2.3 Activities and tasks
6.1.2.3.4 Contract execution

Task 6.1.2

.3.4.10

Not applicable

Not applicable, as ISO/IEC 29119-2 does not
discuss interfaces between suppliers and testers.
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6.1.2.3 Activities and tasks
6.1.2.3.4 Contract execution
Task 6.1.2.3.4.15

7 Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.4 Report (TMC4)

This is supported by clause 7.3.4.4 Report
(TMC4), which provides an ability to report testing
progress and communicate new risks to
stakeholders.

7 Test Management Processes
7.4 Test Completion Process
7.4.4 Activities and tasks

This is also supported by clause 7.4.4.4 Report
Test Completion (TC4), which provides the ability
to report the outcomes of testing to stakeholders.

7444 Report TestCompietion
(TC4)
6.2.1 Life Cycle Model Management Process
6.2.1.3 Activities and tasks 6 Organizational Test Process This is supported by clause 6 QOrganizatfonal Test
6.2.1.3.2 Process assessment Process, which supports the/periodic reyiew of
Thsk 6.2.1.3.2.2 organizational test documentation, which can
""" include the definition(of processes for sypporting
testing.
6.3.1 Project Planning Process (note: the mapping for this clause is only applicable forthe planning of testing)
6.3.1.3 Activities and tasks 7 Test Management Processes The planning of testing is supported by ¢lause 7.2
6.3.1.3.2 Project planning 7.2 Test Planning Process Test Planning Process, which provides generic
Thsk 6.3.1.3.2.1 processes for planning any phase or tyge of
""" testing.
6.3.2 Project Assessment and Control Process (note: the mapping_fer-this clause is only applicable for the monitoring
and control of testing)
6.3.2.3 Activities and tasks 7 Test Management Processes The monitoring of testing is supported by clause
6.3.2.3.1 Project monitoring 7.3 Test Monitoring and Control 7.3.4.2 Monitor (TMC2), which provides|generic
Thsk 6.3.2.3.1.1 Process tasks for monitoring progress within anyl phase or
7.3.4.2 Monitor (TMC2) type of testing.
6.3.2.3 Activities and tasks 7 Test Management*Processes The management control of testing is sypported

»

B.2.3.2 Project monitoring
Task 6.3.2.3.2.1

7.3 Test Monitering and Control
Process

7.3.4.3 Control (TMC3)

by clause 7.3.4.3 Control (TMC3), which
generic tasks for controlling any phase
testing.

provides
r type of

6.3.2.3 Activities and tasks
6.3.2.3.2 Project control
Task 6.3.2.3.2.2

7 Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4.4 Report (TMC4)

The reporting of progress during testing|is
supported by clause 7.3.4.4 Report (TMC4),
which provides generic tasks for reporting on the
progress of any phase or type of testing|

6.3.4 Risk Management Process (note: the mapping for this clause is only applicable for identification and Mitigation of
rigks that can be mitigated\by testing)

6.3.4.3 Activities and tasks 6 Organizational Test Process The definition of risk management processes for
6.3.4.3.1 Risk mahagement 6.2 Organizational Test Process | testing is supported by clause 6.2 Organizational
planning 6.2.4 Activities and tasks Test Process, which can be used to deflne

Thsk 6.3.4.814 o organizational processes for managing and

Thek 6.34:31 2 documenting testing-related risks.

6.3.4.3 Activities and tasks 7 Test Management Processes This is supported by the clause 7.2.4.2 Drganize
6.83.4:3 1 Risk mnnngnmnnf 72 Test Dlanning Process Test Plan Development (TP2), which in¢ludes the
planning 7.2.4 Activities and tasks identification and notification of people who will be

Task 6.3.4.3.1.3
Task 6.3.4.3.1.4

7.2.4.2 Organize Test Plan
Development (TP2)

involved in risk management for testing-related
risks.

6.3.4.3 Activities and tasks

6.3.4.3.1 Risk management
planning
Task 6.3.4.3.1.5

6 Organizational Test Process
6.2 Organizational Test Process
6.2.4 Activities and tasks

6.2.4.1 Develop Organizational
Test Specification (OT1),

6.2.4.2 Monitor and Control use of
Organizational Test Specification

This is supported by clauses 6.2.4.1, 6.2.4.2 and
6.2.4.3 of the Organizational Test Process, which
supports the monitoring, reviewing and updating
of risk management processes that are used in
testing.

(OT2), and
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6.2.4.3 Update Organizational Test
Specification (OT3)

6.3.4.3 Activities and tasks

6.3.4.3.2 Risk profile
management

Task 6.3.4.3.2.1
Task 6.3.4.3.2.2

6 Organizational Test Process
6.2 Organizational Test Process
6.2.4 Activities and tasks

Establishing a risk profile for is supported by
clause 6 Organizational Test Process, which can
be used to define processes, thresholds, and
profiles for testing-related risks for a system, a
project, a series or projects or an entire
organization.

6.3.4.3 Activities and tasks

6 Organizational Test Process

This is supported by clause 6.2.4.1 Develop

6.3.4.3.2 Risk profile
management
Task 6.3.4.3.2.3

6.2 Organizational Test Process
6.2.4 Activities and tasks

6.2.4.1 Develop Organizational
Test Specification (OT1)

Organizational Test Specification (O171), WRICh
can include the definition of a risk profile forjthe
organization.

6.3.4.3 Aciivities and tasks

6.3.4.3.2 Risk profile
management

Task 6.3.4.3.2.4

7 Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.4 Report (TMC4)

7.3.4.4 Report (TMC4)
This activity consists of the following tasks:

g) b) New risks and changes to existing risks
shall be updated in thésisk registry and
communicated to the{relevant stakeholders.

6.3.4.3 Aclivities and tasks
6.3.4.3.3 Risk analysis
Task 6.3.4.3.3.1

7 Test Management Processes
7.2 Test Planning Process
7.2.4 Activities and tasks

7.2.4.3 |dentify and Analyze Risks
(TP3)

This is supported by clause 7.2.4.3 Identify and
Analyze Risks{FP3), which provides a generic
process foridentifying and analyzing testing-
related tisks.

6.3.4.3 Acjivities and tasks
6.3.4.3.3 Risk analysis
Task 6.3.4.3.3.2

7 Test Management Processes
7.2 Test Planning Process
7.2.4 Activities and tasks

7.2.4.3 ldentify and Analyzé:Risks
(TP3)

Lhis is supported by clause 7.2.4.3 Identify and
Analyze Risks (TP3), which allows risks to be
assigned a level of exposure (e.g. impact and
likelihood).

6.3.4.3 Acjivities and tasks
6.3.4.3.3 Risk analysis
Task 6.3.4.3.3.3

Task 6.3.4.3.3.4

7 Test Management Processes
7.2 Test Planning Process
7.2.4 Activities andtasks

7.2.4 .4 |dentify Risk Mitigation
Approaches (TP4)

This is supported by clause 7.2.4.4 Identify Risk
Mitigation Approaches (TP4), which enables the
identification of risk mitigation approaches for
testing.

6.3.4.3 Acjivities and tasks
6.3.4.3.4 Risk mitigation
Task 6.3.4.3.4.1

Task 6.3.4.3.4.2

7 TestManagement Processes
7.2 Test Planning Process
7.2'4 Activities and tasks

7.2.4.4 |dentify Risk Mitigation
Approaches (TP4)

This is supported by clause 7.2.4.4 Identify Risk
Mitigation Approaches (TP4), which ensures the
various risk mitigation approaches that are
proposed are recorded in the draft test plan.

7 Test Management Processes
7.2 Test Planning Process
7.2.4 Activities and tasks

7.2.4.8 Gain Consensus on Test
Plan (TP8)

This is also supported by clause 7.2.4.8 Gain
Consensus on Test Plan (TP8), which allows
stakeholders to comment on the various risk
mitigation approaches that are recorded in the
draft test plan.

6.3.4.3 Activities and tasks
6.3.4.3.4 Risk mitigation
Task 6.3.4.3.4.3

Task 6.3.4.3.4.4

6.3.4.3.5 Risk monitoring
Task 6.3.4.3.5.1

Task 6.3.4.3.5.3

7 Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.2 Monitor (TMC2)

This is supported by clause 7.3.4.2 Monitor
(TMC2), which ensures mitigation of testing-
related risks are carried out and monitored, and
ensures that new testing-related risks that are
identified are recorded throughout testing.

6.3.4.3 Activities and tasks
6.3.4.3.5 Risk monitoring
Task 6.3.4.3.5.2

7 Test Management Processes

7.3 Test Monitoring and Control
Process

This is supported by clause 7.3.4.1 Set-Up
(TMC1), which ensures suitable measures for
monitoring risk mitigation are identified.
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7.3.4 Activities and tasks
7.3.4.1 Set-Up (TMC1)

6.3.4.3 Activities and tasks

6.3.4.3.6 Risk management
process evaluation

Task 6.3.4.3.6.1

7 Test Management Processes
7.4 Test Completion Process
7.4.4 Activities and tasks

7.4.4.3 |dentify Lessons Learned
(TC3)

This is supported by clause 7.4.4.3 Identify
Lessons Learned (TC3), which enables the
identification of approaches to improve the risk
management process for testing.

6.3.4.3 Activities and tasks

6 Organizational Test Process

This is supported by clause 6.2.4.1 Develop

priocess evaluation

6;&.4.\5.0 RiSK management
Task 6.3.4.3.6.2

6.2 Urganizational Test Frocess

6.2.4.1 Develop Organizational
Test Specification (OT1)

Clyauf;affuual’ Fest Spcwﬁuaﬂuu (CTS/\ which
can be used to review the effectivenéss|and
efficiency of organizational testing-procgsses
defined in an organizational test specifidation.

3.4.3 Activities and tasks

6

63.4.3.6 Risk management
prcess evaluation
T

sk 6.3.4.3.6.3

7 Test Management Processes
7.4 Test Completion Process
7.4.4 Activities and tasks

7.4.4.3 Identify Lessons Learned
(TC3)

This is supported by clause 7.4.4.3 Iderftify
Lessons Learned (TC3),which allows
organizational risks to_be identified and
communicated to the-persons responsiljle for
maintaining the organizational test specffications
(e.g. to documenttesting-related risks that are
applicable tothé organization as a wholg to be
recorded.in\the organizational test strategy).

3.7 Measurement Process

6
6.3.7.3 Activities and tasks
6.3.7.3.1 Measurement planning
Task 6.3.7.3.1.1

Task 6.3.7.3.1.2

Task 6.3.7.3.1.3

Task 6.3.7.3.1.4

Task 6.3.7.3.1.5

7 Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.1 Set-Up (TMC1)

This\is supported by clause 7.3.4.1 Set{Jp
(TMC1), which enables the planning of
measurement collection for testing.

6.3.7.3 Activities and tasks
6.3.7.3.1 Measurement planning
Task 6.3.7.3.1.6

Task 6.3.7.3.1.7

6 Organizational (Pest Process
6.2 Organizational Test Process
6.2.4 Activities and tasks

6.2.4.1 Develop Organizational
Test-Specification (OT1)

This is supported by clause 6.2.4.1 Devglop

Organizational Test Specification (OT1)| which
supports recording and agreement of
measurement processes for testing acrgss all
projects.

7(Test Management Processes
7.2 Test Planning Process
7.2.4 Activities and tasks

7.2.4.8 Gain Consensus on Test
Plan (TP8)

This is also supported by clause 7.2.4.8/Gain
Consensus on Test Plan (TP8), which pyovides an
ability to gain stakeholder approval of alf changes
to the planned test approach, including
measurement activities and resources.

7 Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.1 Set-Up (TMC1)

This is also supported by clause 7.3.4.1|Set-Up
(TMC1), which provides the ability to establish the
collection of measures during testing.

6.3. 73 Activities and tasks

7 Test Management Processes

The generation of metrics is supported by clauses

Dhvinamin Tact Drasncona Thaon olayy es
T CoSt T TroCeSSCo—T1eSC-Crats

6.377.3:2 Measurement
performance

Task 6.3.7.3.2.1
Task 6.3.7.3.2.2
Task 6.3.7.3.2.3

ard
8 Dynamic Test Processes

consist of processes that produce metrics such as
number of test cases derived, passed and failed
(dynamic testing metrics).

The process of analyzing these metrics is
supported by clause 7.3.4.3 Control (TMC3) of the
Test Management Processes, which enables
analysis of collected metrics, in order to inform the
control process whether testing is progressing as
planned or whether changes to testing are
required.

The process of producing information products
that report on those metrics is supported by
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clause 7.3.4.4 Report (TMC4) of the Test
Monitoring and Control Process, and clause
7.4.4.4 Report Test Completion (TC4) of the Test
Completion Process.

6.3.7.3 Activities and tasks
6.3.7.3.2 Measurement

7 Test Management Processes
7.3 Test Monitoring and Control

This is supported by clause 7.3.4.4 Report
(TMC4), which enables the communication of

performance Process measurement results in testing to relevant
Task 6.3.7.3.2.4 7.3.4 Activities and tasks stakeholders.

7.3.4.4 Report (TMC4)
6.3.7.3 Acjivities and tasks 7 Test Management Processes This is supported by clause 7.4.4.3 Identify
6.3.7.3.3 Nleasurement 7.4 Test Completion Process Lessons Learned (TC3), which facilitates the
evaluation 7.4.4 Activities and tasks analysis and ;Zi:cl)‘lr\%ygs?; i{g‘ggg;@’;ﬁgi LY
I:z:: gg;gg; (71%;)3 Identify Lessons Learned Zc))ersﬁ'luljﬁgaet,; them to relevant stakeholders.

6.4.2 System Requirements Analysis Process

6.4.2.3 Acjivities and tasks 7 Test Management Processes This is supported by clause 7<2 Test Planning
6.4.2.3.1 Requirements 7.2 Test Planning Process Process, which provides'a.generic process for
specificatipn planning testing, which‘ean include the
Task 6.4.43.1.1 identification and documentation of testing
B requirements, which can cover qualification
requirements.
6.4.5 System Integration Process
6.4.5.3 Activities and tasks 7 Test Management Processes For planning integration testing, this clause is
6.4.5.3.1 Integration supported by clause 7 Test Management
Task 6.4.5.3.1.1 Processes, which provides generic processes fof
B planning testing, including integration testing.
8 Dynamic Test Processes This is supported by clause 8 Dynamic Test
Processes, which provides a generic process fo
testing, which can be used for integration testing
6.4.5.3 Activities and tasks 8 Dynamic Test Processes This is supported by clause 7.2 Test Design &
6.4.5.3.2 Test readiness 8.2 Test Design & Implementation | /mplementation Process, which provides a
Task 6.4.5.3.2.1 Process generic process for preparing test cases, test dafa
T and test procedures for any phase or type of
testing, including system qualification testing.
6.4.5.3 Acjivities and tasks 7 Test Management Processes This is supported by clause 7.3.4.2 Monitor
6.4.5.3.2 Tlest readiness 7.3 Fést Monitoring and Control (TMC2), which provides a generic process for
Task 6.4.9.3.2.2 Process determining aspects such as whether testing is
N 7.3°4 Activities and tasks complete and whether the testing process has
7.3.4.2 Monitor (TMC2) been appropriate.
6.4.6 System Qualification-Testing Process
6.4.6.3 Activities and tasks 8 Dynamic Test Processes This clause can be supported clause 8 Dynamic
6.4.6.3.1 Qualificatién testing Test Processes, depending on whether the

Task 6.4.9

3.1.1

qualification testing includes dynamic testing.
Both are generic processes that can be used for]
any type of testing, including qualification testing

6.4.6.3 Ac

Ivities and tasks

6.4.6.3.1 Qualification testing
Task 6.4.6.3.1.2

[ Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.2 Monitor (TMC2)

ThIS 1S supported by clause 7.3.4.2 Monitor
(TMC2), which provides a generic process for
monitoring testing, which can be used to
determine test coverage and determine whether
expected and actual results of testing match.

6.4.7 Software Installation Process

6.4.7.3 Activities and tasks
6.4.7.3.1 Software installation
Task 6.4.7.3.1.2

7 Test Management Processes

For planning installation testing, this clause is
supported by clause 7 Test Management
Processes, which provides generic processes for
planning testing, including installation testing.
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8 Dynamic Test Processes

This is supported by clause 8 Dynamic Test
Processes, which includes generic processes for
designing, implementing and executing test
cases, and which could be used to determine
whether installed software meets requirements
specified in a contract.

6.4.8 Software Acceptance Support Process

6.4.8.3 Activities and tasks
6.4.8.3.1 Software acceptance

7 Test Management Processes
7.3 Test Monitoring and Control

This is supported by clause 7.3.4.2 Monitor
(TMC?2), which could be used to determine

sypport
Tlask 6.4.8.3.1.1

Process
7.3.4 Activities and tasks
7.3.4.2 Monitor (TMC2)

whether a developer is supporting an-agquirer’s
acceptance review and testing.

4.9 Software Operation Process

4.9.3 Activities and tasks

6.
6.
6.4.9.3.1 Preparation and
Operation

Task 6.4.9.3.1.3

7 Test Management Processes

For planning testing of the Software in its
operational environment; this clause is §upported
by clause 7 Test Management Processgs, which
provides generi¢processes for planning testing,

including opgeration testing.

8 Dynamic Test Processes

This is suppofted by clause 8 Dynamic Jest

Processes, which defines generic test design and
problenr reporting processes that can bg used for
testing the software in the operation enjironment.

#.9.3 Activities and tasks
14.9.3.2 Operation activation
nd check-out

hsk 6.4.9.3.2.1

ask 6.4.9.3.2.2

8 Dynamic Test Processes

This is supported by clause 8 Dynamic Jest
Processes, which could be used for testing the
software in the operation environment.

1#.9.3.3 Operational use
ask 6.4.9.3.3.1

8 Dynamic Test Proecesses

This is supported by clause 8 Dynamic Jest
Processes, which could be used for testing the
software in the operation environment.

4.9.3 Activities and tasks
1.9.3.3 Operational use
hsk 6.4.9.3.3.1

6
6
a
T
T
6.4.9.3 Activities and tasks
6
T
6
6
T

7 Test Management Processes
7.2.4 Agtivities and tasks

7.2.4.3 |dentify and Analyze Risks
(TP3)

The identification of testing-related risks|is
supported by clause 7.2.4.3 Identify and Analyze
Risks (TP3), which can include the identification
of risks that can be treated by operationgl testing.

7 Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.2 Monitor (TMC2)

The monitoring of testing-related risks during
operational testing is supported by clauge 7.3.4.2
Monitor (TMC2), which provides generig tasks for
monitoring progress within any phase of type of
testing.

6.44.9.3 Activitiessand tasks
6.4.9.3.3 Operational use
Task 6.4,9:3:3.1

7 Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.2 Monitor (TMC2)

The monitoring of any testing cycle is sypported
by clause 7.3.4.2 Monitor (TMC2), which provides
generic tasks for monitoring progress within any
phase or type of testing.

6.4.10 Software Maintenance Process

6.4.10.3 Activities and tasks

6.4.10.3.1 Process
implementation

Task 6.4.10.3.1.1

7 Test Management Processes

For planning testing-related activities, this clause
is supported by clause 7 Test Management
Processes, which provides generic processes for
planning the activities and tasks involved in
maintenance testing.
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6.4.10.3 Activities and tasks

6.4.10.3.3 Modification
Implementation

Task 6.4.10.3.3.2

8 Dynamic Test Processes

This is supported by clause 8 Dynamic Test
Processes, which defines a generic test design,
implementation and execution process that can
be used to demonstrate that changes and fixes as
a result of maintenance have not compromised
the ability of the software to meet its
requirements.

6.4.10.3 Activities and tasks
6.4.10.3.5 Migration

7 Test Management Processes
7.2 Test Planning Process

The testing-related planning elements of this
clause can be supported by clause 7.2 Test

Task 6.4.10.3.5.2
Task 6.4.10.3.5.3

DL H D loials Ja, ol k.

rrarmrmn Iy rrovCos, wriorrovari oG uosTu (U precpdar
and communicate test plans for migration
verification testing.

7.1.1 Software Implementation

Process

7.1.1.4 Aciivities and tasks

7.1.1.3.1 Software
implementation strategy

Task 7.1.1.3.1.4

7 Test Management Processes
7.2 Test Planning Process

The testing-related planning elements of this
clause can be supported by clause, 7.2 Test
Planning Process.

7.1.2 Software Requirements Analysis Process

7.1.2.3 Activities and tasks

7.1.2.3.1 Software requirements
analysis
Task 7.1.4.3.1.1

7 Test Management Processes
7.2 Test Planning Process

This is supported by elause 7.2 Test Planning
Process, which provides a generic process for
planning testing, which can include the
identification\and documentation of testing
requirements, including qualification
requirements.

7.1.2.3 Activities and tasks

7.1.2.3.1 Software requirements
analysis
Task 7.1.2.3.1.3

7 Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.2 Monitor (TMC2)

This can be supported by clause 7.3.4.2 Monitorn
(TMC2), which could be used to determine
whether an implementer is conducting reviews
according to a specific process.

7.1.3 Sofitware Architectural Design Process

7.1.3.3 Acjivities and tasks

7.1.3.3.1 Software architectural
design
Task 7.1.3.3.1.5

7 Test Management Processes
7.2 Test Planning Process

This is supported by clause 7.2 Test Planning
Process, which defines a generic process for tegt
planning, which can be used to identify test
requirements and schedules for software
integration testing.

7.1.3.3 Aclivities and tasks

7.1.3.3.1 Software architectural
design
Task 7.1.3.3.1.7

7 Test Management Processes

¢.3-Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.2 Monitor (TMC2)

This can be supported by clause 7.3.4.2 Moniton
(TMC?2), which could be used to determine
whether an implementer is conducting reviews
according to a specific process.

7.1.4 Software Detailed Design Process

7.1.4.3 Activities ahd-tasks

7.1.4.3.1 Software detailed
design

7 Test Management Processes
7.2 Test Planning Process

This is supported by clause 7.2 Test Planning
Process, which defines a generic process for teg
planning, which can be used to identify test
requirements and schedules for testing software

~

Task 7.1.4-3-%+5

units.

7.1.4.3 Activities and tasks

7.1.4.3.1 Software detailed
design.
Task 7.1.4.3.1.6

7 Test Management Processes

7.3 Test Monitoring and Control
Process

7.3.4 Activities and tasks
7.3.4.3 Control (TMC3)

This is supported by clause 7.3.4.3 Control
(TMC3), which provides a generic process for
making changes to the test approach, which can
include updating test plans with required changes
to schedules.
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