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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work.

The procedures used to develop this document and those intended for its further mainterlance are
d¢scribed in the ISO/IEC Directives, Part 1. In particular, the different approval erit€ria needed
for the different types of ISO/IEC documents should be noted. This document,"was drafted in
adcordance with the rules given in the ISO/IEC Directives, Part 2 (see www.isg.0rg/direfctives or
w.iec.ch/members_experts/refdocs).

IHEE Standards documents are developed within the IEEE Societies and the¢,Standards Coordinating
Committees of the IEEE Standards Association (IEEE-SA) Standards Beard. The IEEE develops its
stndards through a consensus development process, approved by the American National Standards
Institute, which brings together volunteers representing varied viewpoints and interests to adhieve the
fipal product. Volunteers are not necessarily members of the Instituté and serve without compensation.
hile the IEEE administers the process and establishes rules\to promote fairness in the cpnsensus
d¢velopment process, the IEEE does not independently evaluate, test, or verify the accuracy|of any of
the information contained in its standards.

Agtention is drawn to the possibility that some of the elements of this document may be thle subject
off patent rights. ISO and IEC shall not be held-esponsible for identifying any or all su¢h patent
rights. Details of any patent rights identified during the development of the document will pe in the
Introduction and/or on the ISO list of patent declarations received (see www.iso.org/patents) ¢r the IEC
ligt of patent declarations received (see https;//patents.iec.ch).

Any trade name used in this documentis information given for the convenience of users and|does not
cqnstitute an endorsement.

Fgr an explanation of the voluntary nature of standards, the meaning of ISO specific tgrms and
expressions related to conformity assessment, as well as information about ISO's adhgrence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword’html. In the IEC, see www.iec.ch/understanding-standards.

[SO/IEC/IEEE 291192 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information
technology, Subcémmittee SC 7, Software and systems engineering, in cooperation with the Systems and
Software Engineering Standards Committee of the IEEE Computer Society, under the Partner Standards
DevelopmentOrganization cooperation agreement between ISO and IEEE.

This second edition cancels and replaces the first edition (ISO/IEC/IEEE 29119-2:2013), whichfhas been
tecchhically revised.

The main changes compared to the previous edition are as follows:

— The definition of the test design and implementation process (8.2) has been updated. In the first
edition, this process was based on the use of test conditions. Feedback on use of the standard
highlighted a problem with users’ understanding of ‘test conditions’ and their use for deriving
test cases. This second edition has replaced the use of ‘test conditions’ with ‘test models’. Annex E
provides more detail on this change.

Alist of all parts in the ISO/IEC/IEEE 29119 series can be found on the ISO and IEC websites.

Any feedback or questions on this document should be directed to the user’s national standards
body. A complete listing of these bodies can be found at www.iso.org/members.html and
www.iec.ch/national-committees.
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Introduction

The purpose of this document 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 are also
provided. ISO/IEC/IEEE 29119 (all parts) supports dynamic testing, functional and non-functional
testing, manual and automated testing, and scripted and unscripted testing. The processes defined in
this document can be used in conjunction with any software development lifecycle model. Each process
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umndated references, the latest edition of the referéncéd document (including any amendments

Scope

nis document specifies test processes that can be used to govern, manage and implement
sting for any organization, project or testing activity. It comprises generic test process des
at define the software testing processes. Supporting informative diagrams deseribing the j
e also provided.

his document is applicable to testing in all software development lifecycle’models.

iis document is intended for, but not limited to, testers, test niawagers, developers an
anagers, particularly those responsible for governing, managing and implementing softwarg
Normative references

e following documents are referred to in the text in-such a way that some or all of thei
nstitutes requirements of this document. For dated references, only the edition cited ap

0/1EC/IEEE 12207, Systems and software engineering — Software life cycle processes

Terms and definitions
r the purposes of this document, the following terms and definitions apply.
0, [EC and IEEE maintain terminology databases for use in standardization at the following a

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropediaravailable at https://www.electropedia.org/

IEEE Standards Dictionary Online: available at https://ieeexplore.ieee.org/xpls/dictionar,

software
criptions
rocesses

1 project
e testing.

I content
blies. For
applies.

Hdresses:

jsp

DTE For additional terms and definitions in the field of systems and software engineering, seq
EE 24765;-which is published periodically as a “snapshot” of the SEVOCAB (Systems and software Er
cabulary) database and is publicly accessible at https://www.computer.org/sevocab.

ISO/IEC/
gineering

3

1

actual results
set of behaviours or conditions of a test item (3.42), or set of conditions of associated data or the test
environment (3.34), observed as a result of test execution (3.38)

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

3.

2

completion criteria
conditions under which the testing (3.61) activities are considered complete
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3.3
dynamic testing
testing (3.61) in which a test item (3.42) is evaluated by executing it

34

expected results

observable predicted behaviour of the test item (3.42) under specified conditions based on its
specification or another source

3.5

exploratprytesting

type of lllxl)nscripted experience-based testing (3.61) in which the tester spontaneously designs arlld
executes|tests based on the tester's existing relevant knowledge, prior exploration of the test item (3.4R)
(includinfg the results of previous tests), and heuristic "rules of thumb" regarding commaon’softwafe
behaviours and types of failure

3.6

incident
anomalotis or unexpected event, set of events, condition, or situation at any time during the life cycle jof
a project| product, service, or system

3.7
incident|report
documernjtation of the occurrence, nature, and status of an incident (3.6)

Note 1 to pntry: Incident reports are also known as anomaly reports,bug reports, defect reports, error reports,
issues, problem reports and trouble reports, amongst other terms;

3.8
organizgtional test practices
documenjtation that expresses the recommended approaches or methods for the testing (3.61) to be
performgd within an organization, providing detail'on how the testing is to be performed

Note 1 to entry: The organizational test practices;is aligned with the organizational test policy (3.52).

Note 2 td entry: An organization can have more than one organizational test practices document to covier
markedly|different contexts, such one for,mebile apps and one for safety critical systems.

Note 3 to ¢ntry: The organizational test'practices can incorporate the context of the test policy where no separdte
test policy is available.

3.9
organizgtional test process
test proc¢ss (3.55) for.developing and managing organizational test specifications (3.10)

3.10
organizdtiondl test specification
documernjt thatprovides information about testing (3.61) for an organization, i.e. information that is njpt
project-speeific

EXAMPLE The most common examples of organizational test specifications are the organizational test policy
(3.52) and the organizational test practices (3.8).

3.11

performance testing

type of testing (3.61) conducted to evaluate the degree to which a test item (3.42) accomplishes its
designated functions within given constraints of time and other resources

3.12
product risk
risk that a product can be defective in some specific aspect of its function, quality, or structure

2 © ISO/IEC 2021 - All rights reserved
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3.13
project risk

ri

sk related to the management of a project

EXAMPLE Lack of staffing, strict deadlines, changing requirements.

3.14

regression testing
testing (3.61) performed following modifications to a test item (3.42) or to its operational environment,
to identify whether failures in unmodified parts of the test item occur

N
w

N

te 1 to entry: Regression testing differs from retesting (3.15) in that it does not test that the ing
brks correctly, but that other parts of the system have not been accidentally affected by the change:

te 2 to entry: The adequacy of a set of regression test cases (3.23) depends on the item under, test (3.

thle modifications to that item or its operational environment.

3

a5

regtesting

cqnfirmation testing

testing (3.61) performed to check that modifications made to correct.afault have successfully

the fault

N
ofj

3
ri

3
ri

te 1 to entry: When retesting is performed it is often complemented by regression testing (3.14), to e

J16

isk-based testing

testing (3.61) in which the management, selectien, prioritisation, and use of testing activ
rgsources are consciously based on corresponding‘types and levels of analysed risk

a7

sk treatment

pyocess to eliminate risk or reduce it to.a tolerable level

Note 1 to entry: Risk treatment measures can include avoiding, optimizing, mitigating, transferring, oy
rigk.

[SOURCE: ISO/IEC/IEEE 15026-1:2019, 3.3.11, modified — Note 1 to entry has been added.]
3{18

sdripted testing

N

testing (3.61) performed based on a documented test script (3.54)

te 1 to entfiys This term normally applies to manually executed testing, rather than the execu

aytomated script.

3

19
s¢curity testing

dification

b1) and on

removed

hsure that

her unmodified parts of the test item (3.42) have not been accidentally adversely affected by the modjifications.

ities and

retaining

fion of an

te

ttrupne (2 60 canductad +0 aualuqta tha dagran o vwhich o foct J4030 (2 A And ~ccnriqatnd
Sty P20 0 coRahete a0 vattdtte e g e et wWiHen a6ttt o255 Haa55ocatea

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

3.20

static testing
testing (3.61) in which a test item (3.42) is examined against a set of quality or other criteria without the
test item being executed

EXAMPLE Reviews, static analysis.
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3.21

test

activity in which a system or component is executed under specified conditions, the results are observed
or recorded, and an evaluation is made of some aspect of the system or component

3.22
test basis
information used as the basis for designing and implementing test cases (3.23)

Note 1 to entry: The test basis can take the form of documentation, such as a requirements specification, design

specificatjom ormodutespecification, buttamratso beamumdotunrentedumderstamdinmg of theTequiTed betaviopr.

3.23

test case
set of pr¢conditions, inputs and expected results (3.4), developed to drive the execution of,a’test itgm
(3.42) tomeet test objectives (3.49)

Note 1 to pntry: A test case is the lowest level of test implementation documentation (i.e. teSt céases are not mafle
up of test rases) for the test level (3.43) or test type (3.60) for which it is intended.

Note 2 to| entry: Test case preconditions include the required state of the test efvironment (3.34), data (e{g.
databased) used by the test item (3.42), and the test item itself.

Note 3 to ¢ntry: Inputs are the data information and actions, where applicable, used to drive test execution (3.38).

3.24
test casd specification
documentation of a set of one or more test cases (3.23)

3.25
test completion process
test manggement process (3.45) for ensuring that useful test assets are made available for later use, tgst
environmients (3.34) are left in a satisfactory condition, and the results of testing (3.61) are recordé¢d
and cominunicated to relevant stakeholders

3.26

test completion report

test summary report

report thiat provides a summary ofthe testing (3.61) that was performed

3.27

test condition
testable aspect of a component or system, such as a function, transaction, feature, quality attribute, pr
structurdl element identified as a basis for testing (3.61)

Note 1 to pntry: ISO/NEC/IEEE 29119 (all parts) does not use the concept of test conditions, but instead uses the
concept of a testimodel (3.46) for test design. See Annex E for an explanation.

3.28
test coverage

degree, expressed as a percentage, to which specified test coverage items (3.29) have been exercised by
a test case (3.23) or test cases

3.29

test coverage item

coverage item

measurable attribute of a test item (3.42) that is the focus of testing (3.61)

EXAMPLE Equivalence partitions, transitions between states, executable statements.

4 © ISO/IEC 2021 - All rights reserved
© IEEE 2021 - All rights reserved


https://iecnorm.com/api/?name=946026d2c26672438ba44b5f16c1bc8d

ISO/IEC/IEEE 29119-2:2021(E)

3.30
test data
data created or selected to satisfy the input requirements for executing one or more test cases (3.23)

Note 1 to entry: Test data can be stored within the test item (3.42) (e.g. in arrays or flat files), or can come from
external sources, such as other systems, hardware devices, or human operators.

3.31
test data readiness report
document describing the status of each test data (3.30) requirement

332
tgst design and implementation process
test process (3.55) for deriving and specifying test cases (3.23) and test procedures (3.53)

333

tgst design technique
teist technique
procedure used to create or select a test model (3.46), identify test coverage items (3.29) and derive
cqrresponding test cases (3.23)

EXAMPLE Equivalence partitioning, boundary value analysis, decision,table testing (3.61), branch|testing.

Note 1 to entry: The test design technique is typically used to achievea'required level of test coverage (3.28).

N¢te 2 to entry: Some test practices, such as exploratory testing-(3.5) or model-based testing, are Jometimes
refferred to as “test techniques”. Following the definition inASO/IEC/IEEE 29119 (all parts), they arfe not test
dgsign techniques as they are not themselves providing away to create test cases, but instead use tgst design
techniques to achieve that.

334

tdst environment
efjvironment containing facilities, hardware€; software, firmware, procedures, needed to conduct a test
(3.21)

Note 1 to entry: A test environment can\contain multiple environments to accommodate specific test lepels (3.43)
or|types (e.g. a unit test environment)a performance test environment).

Note 2 to entry: A test environment can comprise several interconnected systems or virtual environments.

335
tgst environment readiness report
dgcument that describes the status of the test environment (3.34)

Note 1 to entry=-This can list the status of each of the test environment requirements (3.36).

336
tgst environment requirements
d¢seription of the necessary properties of the test environment (3.34)

Note 1 to entry: All or parts of the test environment requirements can reference where the information can be
found, e.g. in the organizational test practices (3.8) document, test plan (3.50), and test specification (3.57).

3.37

test environment and data management process

test process (3.55) for establishing and maintaining arequired test environment (3.34) and corresponding
test data (3.30)

3.38
test execution
process of running a test (3.21) on the test item (3.42), producing actual results (3.1)

© ISO/IEC 2021 - All rights reserved 5
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3.39

test execution log
record of the execution of one or more test procedures (3.53)

3.40

test execution process
dynamic test process (3.55) for executing test procedures (3.53) created in the test design and
implementation process (3.32) in the prepared test environment (3.34) and recording the results

3.41

test inci¢lentreporting process

dynamic
during tH

3.42

testiten
test obje
work pro

EXAMPLE

3.43

testleve
oneofas
objective

EXAMPLE
testing, sy

Note 1 to
test levels

Note 2 to
interactio|
testing.

3.44
test man
planning

3.45
test man
process \

EXAMPLE
process (3

3.46
test mod

test process (3.55) for reporting incidents (3.6) requiring further action that were identifig
e test execution process (3.40) to the relevant stakeholders

t
duct to be tested

Software component, system, requirements document, design specifieation, user guide.

|
equence of test stages, each of which is typically associated with the achievement of particul
s and used to treat particular risks

The following are common test levels, listed sequentially: unit/component testing, integrati
stem testing, system integration testing, acceptance testing.

entry: It is not always necessary for a test item (3.42)'to be tested at all test levels, but the sequence
generally stays the same.

entry: Typical objectives can include consideration of basic functionality for unit/component testir
h between integrated components for integration testing, acceptability to end users for acceptan

agement
scheduling, estimating, monitoring, reporting, control and completion of test activities

agement process
sed to coordingte; monitor and control testing (3.61)

Test strategy and planning process (3.51), test monitoring and control process (3.48), test completi
125).

el

bd

pn

g;
ce

pn

represen
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or qualities

EXAMPLE

Requirements statements, equivalence partitions, state transition diagram, use case description,
decision table, input syntax description, source code, control flow graph, parameters and values, classification
tree, natural language.

Note 1 to entry: The test model and the required test coverage (3.28) are used to identify test coverage items

(3.29).

Note 2 to entry: A separate test model can be required for each different type of required test coverage included
in the test completion criteria (3.2).

Note 3 to entry: A test model can include one or more test conditions (3.27).

6
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Note 4 to entry: Test models are commonly used to support test design (e.g. they are used to support test design
in ISO/IEC/IEEE 29119-4, and they are used in model-based testing). Other types of models exist to support other
aspects of testing, such as test environment (3.34) models, test maturity models and test architecture models.

3.47
test model specification
document specifying the test model (3.46)

test monitoring and control process
testmanagement-process—{3-45)-fer-ensuring-that-testirg{3-61isperformed—intine-with-a test plan

(3.50) and with organizational test specifications (3.10)

349
test objective
rgason for performing testing (3.61)

EXAMPLE Checking for correct implementation, identification of defects, measuring quality.

350
test plan
de¢tailed description of test objectives (3.49) to be achieved and the means and schedule for achieving
them, organized to coordinate testing (3.61) activities for some téstitem (3.42) or set of test it¢ms

Note 1 to entry: A project can have more than one test plan, forrexample there can be a project test jplan (also
kjown as a master test plan) that encompasses all testing activities on the project; further detail of particular
tept (3.21) activities can be defined in separate test plans (e.g¢ca'system test plan or a performance test|plan).

Note 2 to entry: A test plan is typically a written document, although other formats can be possible s defined
lofally within an organization or project.

Note 3 to entry: Test plans can also be written for'non-project activities, for example a maintenance te§t plan.

351

test strategy and planning process
test management process (3.45) used to design the test strategy (3.59), complete test planning and
cileate and maintain test plans (360)

352

tgst policy
organizational test policy
ejecutive-level docutnent that describes the purpose, goals, principles and scope of testing (3.61) within
an organization

Note 1 to entpy=Fhe test policy defines what testing is performed and what it is expected to achieve byt does not
dgtail howtesting is to be performed.

Note 2toentry: The test policy can provide a framework for establishing, reviewing and continually improving
thle.organization’s testing.

3.53

test procedure

sequence of test cases (3.23) in execution order, with any associated actions required to set up
preconditions and perform wrap-up activities post execution

3.54

test procedure specification

test script

document specifying one or more test procedures (3.53)

© ISO/IEC 2021 - All rights reserved 7
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3.55

test process
set of testing (3.61) activities performed to achieve a test objective (3.49)

Note 1 to entry: The test process for a particular project can consist of multiple test levels (3.43) and test types

(3.60).
3.56

testresult
indication of whether a specific test case (3.23) has passed or failed, i.e. if the actual results (3.1)

correspo

3.57

test spec
complete
item (3.4

Note 1 to
example i

3.58

test stat
report th
specified|

3.59

test stra
part of th
(3.43) or

Note 1 to
to be imp

(3.33) and corresponding test completion criteria (3:2)'to be used; test data (3.30); test environment (3.34) a

testing to

3.60
test typ¢
testing (3

EXAMPLE

Note 1 to
performa

3.61

testing
set of act
items (3.4

i DR | PR | L A Lol | L 1 1
IUS LU LIIT CAPCLLCU TESUILS (0.7 ) Ul IT UTVIALIUILS WET T UDSTIVEU

ification
documentation of the test design, test cases (3.23) and test procedures (3.53) for a specific tq

)

bntry: A test specification can be detailed in one document, in a set of documents; p#in other ways, f
h a mixture of documents and database entries.

1S report
at provides information about the status of the testing (3.619/that is being performed in|
reporting period

tegy
le test plan (3.50) that describes the approach to testing (3.61) for a specific project, test ley

test type (3.60)

entry: The test strategy usually describes sonmie.or all of the following: the test levels and test typ
emented; the retesting (3.15) and regression(testing (3.14) to be employed; the test design techniqu

bl requirements; and expectations for test\deliverables.

.61) that is focused on specific quality characteristics

Security testing (3.19)/functional testing, usability testing, and performance testing (3.11).

entry: A test type-can be performed at a single test level (3.43) or across several test levels (e
hce testing performed at a unit test level and at a system test level).

ivities-conducted to facilitate discovery and/or evaluation of properties of one or more t¢g
2)

. R T . . . . : L
Note 1 to emtryTestimgactivities irctude ptamnming, preparation, execution, TepoT ting, armd maragenent activitie

insofar as

they are directed towards testing.

4 Conformance

4.1 Intended usage

4.1.1 General

The requirements in this document are contained in Clauses 4, 6, 7 and 8. This document provides
requirements for a number of test processes suitable for use during the life cycle of a software system

© ISO/IEC 2021 - All rights reserv
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or product. It is recognized that particular projects or organizations may not need to use all of the
processes provided by this document. Therefore, implementation of this document typically involves
selecting and declaring a set of processes suitable to the organization or project. There are two ways
that an implementation can be claimed to conform to the provisions of this document - full conformance
and tailored conformance.

The organization shall assert whether it is claiming full or tailored conformance to this document:

There are two criteria for claiming full conformance. Achieving either criterion suffices for conformance,
although the chosen criterion (or criteria) shall be stated in the claim. Claiming “full conformance to

dSK d cl [1dl d O (1€ Irequliremer O [1€ d V €S dlld UdSK O 1€ decldred €l OI Pprocesses
arje achieved. Alternatively, claiming “full conformance to outcomes” asserts that all ofthe [required
oytcomes of the declared set of processes are achieved. Full conformance to outcomespebmitis greater
freedom in the implementation of conforming processes and can be useful for implementing processes
be used in the context of an innovative life cycle model.

NPTE1 Options for conformance are provided for needed flexibility in the application of this document. Each
prjocess has a set of objectives (phrased as “outcomes”) and a set of activities and tasksthat represent qne way to

NOPTE2  Users who implement the activities and tasks of the declared.Set of processes can gssert full
cdnformance to tasks of the selected processes. Some users, howeverf can have innovative proces§ variants
at achieve the objectives (i.e., the outcomes) of the declared set of processes without implementing all of the
adtivities and tasks. These users can assert full conformance to thevoutcomes of the declared set of processes.
Tlhe two criteria — conformance to task and conformance to odt€ome — are necessarily not equivdlent since
specific performance of activities and tasks can require, in some-cases, a higher level of capability thgn just the
adhievement of outcomes.

NOTE3  When this document is used to help develop-an,agreement between an acquirer and a supplier, clauses
of{this document can be selected for incorporation in the agreement with or without modification. In{this case,
it fis more appropriate for the acquirer and supplieryto claim compliance with the agreement than corfformance
wilth this document.

NOPTE4  Anorganization (for example, national, industrial association, company) imposing this document, as a
cdndition of trade, can specify and makepuiblic the minimum set of required processes, outcomes, actiyities, and
tasks, which constitute suppliers’ compliance with the conditions of trade.

NPTES5  Requirements of thisdocument are marked by the use of the verb “shall”. Recommendations are
mprked by the use of the verb.should". Permissions are marked by the use of the verb “may”. However, despite
thie verb that is used, the requirements for conformance are selected as described previously.

Ofganizations and projects that perform both scripted and exploratory testing can find that meeting all
the requirements.of some processes (e.g. Test Design and Implementation) is difficult when performing
eyploratory testing. In such cases, if the scripted testing meets all the requirements of the process, the
orjganization.or project can claim full conformance for the scripted testing (i.e. testers are allowed to
ejecute additional informal tests that do not meet the full set of requirements defined in this dqcument).
Otherwise;"if the organization’s testing does not meet the requirements of specific clauses, then they
cdn claim tailored conformance as per 4.1.3.

4.1.2 Full conformance

4.1.2.1 Full conformance to outcomes

A claim of full conformance declares the set of processes for which conformance is claimed. Full
conformance to outcomes is achieved by demonstrating that all of the outcomes of the declared set of
processes have been achieved. In this situation, the provisions for activities and tasks of the declared
set of processes are guidance rather than requirements, regardless of the verb form that is used in
the provision. One intended use of this document is to facilitate process assessment and improvement.
For this purpose, the objectives of each process are written in the form of ‘outcomes’ compatible with
the provisions of ISO/IEC 33002. ISO/IEC 33002 provides for the assessment of the processes of this
document, providing a basis for improvement. Users intending process assessment and improvement

© ISO/IEC 2021 - All rights reserved 9
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may use the process outcomes written in this document as the “process reference model” required by
ISO/IEC 33002.

4.1.2.2

Full conformance to tasks

A claim of full conformance declares the set of processes for which conformance is claimed. Full
conformance to tasks is achieved by demonstrating that all of the requirements of the activities and
tasks of the declared set of processes have been achieved. In this situation, the provisions for the
outcomes of the declared set of processes are guidance rather than requirements, regardless of the

verb form that is used in the provision

NOTE

aregulatdr requires detailed understanding of the suppliers’ processes.

4.1.3

When th|s document is used as a basis for establishing a set of processes that dotot qualify for fill

conform
conform
recorde

Where t
process

rationale]
relevant

EXAMPLE
ISO 15486
in place of

5 Multi-layer test process model

This doc
system i
is descril
performg

A claim of full conformance to tasks can be appropriate in contractual situations where an acqufirer

ailored conformance

nce, the subset of processes, for which tailored conformance is claimedyis fecorded. Tailor¢
nce is achieved by demonstrating that all of the requirements (i.e. "shall” statements) for tI
subset of processes have been satisfied.

iloring occurs, justification shall be provided (either directly.or by reference), whenever

efined in Clauses 6 to 8 is not followed. All tailoring decisiens shall be recorded with thi

including the consideration of any applicable risks. Tailofing decisions shall be agreed by t}
stakeholders.

Where organizations follow information item mdanagement processes in standards such
-1 or ISO 9001 or use similar internal organizationalprecesses, they can decide to use those process
the information item management tasks defined in this document.

hment groups the testing activities@hat may be performed during the life cycle of a softwa
1to three process groups, as shown in Figure 1. Each of the processes within those grou
ped in terms of its purpose and-desired outcomes and activities and tasks which need to |
d are listed.

—
Organizational test
D process

Y

9,

Test management

bd
he

ne

as

re

pe

process

10

Dynamic test processes

Figure 1 — The multi-layer testing processes
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The goal of each layer is as follows:

a) Organizational test process (Clause 6)

1) Defining a process for the creation and maintenance of organizational test specifications, such

as organizational test policies, practices, processes, procedures and other assets.

b) Test management processes (Clause 7)

1) Defining processes that cover the management of testing for a whole project or any test level
(e.g. system testing) or test type (e.g. performance testing) within a project (e.g. project test
management, system test management, performance test management).

2) The test management processes are:

i) teststrategy and planning process (7.2);
ii) test monitoring and control process (7.3);
iii) test completion process (7.4).

c)] Dynamic test processes (Clause 8)

1) Defining generic processes for performing dynamic testifig. Dynamic testing may be performed
at a particular test level (e.g. unit, integration, systeni,yand acceptance) or for a partigular test
type (e.g. performance testing, security testing, ané-functional testing) within a projgct.

2) The dynamic test processes are:

i) testdesign and implementation process{8.2);
ii) testenvironment and data management process (8.3);
iii) testexecution process (8.4);.and
iv) testincident reporting process (8.5).
NOTE In [EEE 1012, the dynamicjtest process is referred to as "the Test Process”.
The layers of the test process'model comprise varying numbers of test process, as shown in Figure 2.
© ISO/IEC 2021 - All rights reserved 11

© IEEE 2021 - All rights reserved


https://iecnorm.com/api/?name=946026d2c26672438ba44b5f16c1bc8d

ISO/IEC/IEEE 29119-2:2021(E)

Organizational
test process

( Test management proceses \
Test Test
. Test
strategy and monitoring .
. completion
planning and control
process
process process

- o

Dynamic test processes C @V )
1
Test \Q/ Test
Test design and environment Test \ incident
implementation and data execution reporting
process management process process
process

Zax J

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

6 Organizational test process

6.1 Geperal

The orggnizational 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 proje¢t-
based). The organizatignal test policy and organizational test practices document are examples jof
organizafional test spégcifications. The organizational test process is generic and can be used to develgp
and mangage other ©i61n-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 s¢op€ of testing within the organization. It also establishes organizational testing practices and
provides a framework for establishing, reviewing and continually improving the organization’s test
policy, test practices and approach to project test management.

The organizational test practices document 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 practices document needs to align with the organizational test policy and feedback from this
activity is provided back to the test policy for possible process improvement. Similarly, the test
management processes being used on each of the projects within the organization need to align with

12 © ISO/IEC 2021 - All rights reserved
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the organizational test practices document (and test policy) and feedback from the management 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 I Feedback on 1

test policy : organizational I

i |

I test policy ;

|

q . ° ° 1
Organizational Organizational test process)”| | precdback on

est policy . )

(applied to test practices) I test polgy

|

|

|

Organizational 1\ ‘\Feedback on 1

test practices I organizational |

| test practices :

Test manag ?e%t processes
(applied to pro,l\é.?c test management)

‘A‘O J

Figure 3 — Example organizational test process implementation

62 Organizational test process

62.1 Overview

The organizational test process comprises activities for the creation, review and maintgnance of
orfganizatiofaltest specifications. It also covers the monitoring of organizational compliance with them

(spe Figure 4).

Typicalinputs to this process include:

— views of primary stakeholders;

— knowledge of the current test practices within the organization;
— organization’s mission statement;

— IT policy;

— IT project management policy;

— quality policy;

— organizational test policy;

© ISO/IEC 2021 - All rights reserved 13
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Controlled Q
Organizational Monitor and organizational ©
Develop e control use of test Update [
organizational specification organizational specification organizational
test test test
specification specification specification
(0T1) (0T2) (0T3)
Updated (</v
organization%}e t
specifi
pecifiQ
\
Vad
Figure 4 — Organizational test.process
6.2.2 HRurpose

The purpose of the organizational test process.is to develop, monitor conformance and mainta

organizational test practices;

feedback on test policy;

feedback on test practices;

typical test plans from the organization; and

industry and/or government standards.

!

organiza
practiceg

6.2.3 (

document.

Jutcomes

As a resullt of the successful implementation of the organizational test process:

a)
b)
‘)
d)
€)
f)
g)

The 1
The
The
The
Conf

brganizational testspecifications are developed.

rganizational test specifications are agreed to by stakeholders.

rganijzational test specifications are made accessible.

brinance to the organizational test specifications is monitored.

equirements for organizational test specifications are identified.

fional test specifications, such as thévorganizational test policy and organizational test

[in

Updates to organizational test specifications are agreed to by stakeholders.

Updates to the organizational test specifications are made.

6.2.4 Activities and tasks

6.2.4.1 General

The person responsible for organizational test specifications will implement the activities and tasks
specified in 6.2.4.2 to 6.2.4.4 in accordance with applicable organization policies and procedures with
respect to the organizational test process.

14
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6.2.4.2 Develop organizational test specification (0T1)

This activity 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 shall be developed by other means.

NOTE This can be achieved by analysing relevant source documents, through workshops, interviews or

other suitable means.

The organizational test specification requirements shall be used to create the organizat

onal test

T]
a)

b)

6.
Tl
a)
b}

22.4.3 Monitor and control use of organizational test specification(0T2)

nis activity consists of the following tasks:

2.4.4 Update organizational test specification (0T3)

1is activity consists of the following tasks

6

specification.

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

The availability of the organization test specification shall be communicated'tothe stakel
the organization.

Usage of the organizational test specification shall be monitered to determine whether i
used effectively within the organization.

Appropriate actions shall be taken to encourage alignment of stakeholders to the orgarn
test specification.

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

The effectiveness of the use and management of the organizational test specification {
considered and any feedback-and changes to improve its effectiveness should be determ
approved.

NOTE This can be ‘achieved by reviewing feedback, through workshops, interviews and othg
means.

Where changes-to the organizational test specification have been identified and approv
changes shall be implemented.

All chianges to the organizational test specification shall be communicated throug
organization including to all stakeholders.

from the

olders in

L is being

izational

hould be
ined and

r suitable

ed, these

hout the

5" Information items

As aresult of carrying out this process, the following information item shall be produced: organizational
test specification.

EXAMPLE Organizational test policy, organizational test practices document.
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7 Test management processes

7.1 General

There are three test management processes:

a) teststrategy and planning;

b) test monitoring and control; and

c) test

These ge
for test nj
and for nj

When ap
manage f{
individug

plan, reli

Figure 5
interact ¥

if in a laj
processe

ompletion.

heric test management processes may be applied at the projectlevel (project test managenten
anagement at different test levels (e.g. system test management, acceptance test managemerj
anaging various test types (e.g. performance test management, usability test managément).

plied at the project test management level, these test management processes are used
he testing for the whole project, based on a project test plan. For many priojects, each of tl

hbility test plan and acceptance test plan.

illustrates the relationships between the three test managément processes, and how th
vith the organizational test process, other applications of tHe test management processes (e
ge project a high-level test management process is applied on lower level test manageme
5 specific for test levels or test types) and the dynamictest processes.

| test levels and types will also require the test management processes to be applied to its
management separately; these will typically be based on separate test plans) Such as the system te

D,
t)

to
he

st
Cy

8.
nt

Organizational
test process

Feedback on
test policy and
organizational test practices

Test policy and
organizational test practices

report
.— and 3| monitoring and j—=yp completion _p»©

Tes\tk‘l@anagement processes \
¢ Test prdates i
Q Test completion

Test strategy, | Test plan Test el Test

plannin control
= J

Test pl Test plan, A
estp tan; test status reports, Test plan, Test
| CoNLRo test completion report, _control TGS
dlrectlvesv test measures directives
— ~ \ 4
processes processes
Test plan,
control Vs
directives ETECSLES

N\

Dynamic test
processes
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Figure 5 — Example test management process relationships
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Test management processes need to align with the outputs of the organizational test process, such
as the organizational test policy and organizational test practices document. Based on the practical
implementation of these outputs, the test management processes may produce feedback on the
organizational test process.

7.2 Test strategy and planning process

7.2.1 Overview

T ; ; ; Ictivities,
and required resources for testing. Depending on where in the project this process is implemgnted, the
rgsults of designing the test strategy and test planning may be recorded in a project test plan or a test
plan for a specific level, such as a system test plan, or a test plan for a specific type oftesting, |such as a
pérformance test plan.

o

Typical inputs to this process include:

— organizational test policy;

— organizational test practices;

— regulatory standards;

— project test plan (if planning testing for a specific phase-ortype within a project);
— incident reports;

— project management plan;

— applicable product documentation (e.g. system requirements, test item specification);
— software development plan;

— project and product risks; and

— test plan updates.

T¢ create a test plan, the agtivities shown in Figure 6 shall be performed. As content fo1 the test
plan becomes available through performing the defined activities, a draft test plan will gragdually be
elpborated until the compléte test plan is recorded. Due to the iterative nature of the process, 3 number
off the activities shown'in Figure 6 may need to be revisited before the complete test plan can be made
ayailable. Most typically the activities TP3, TP4, TP5 and TP6 will need to be performed iterptively in
orfder to achieve an'acceptable test plan.

[SO/IEC/IEEE29119 (all parts) recommends embedding the test strategy within the test plan,jalthough
cqnformance with this document does not require this. By designing the test strategy and then
cqnsidering test planning elements, such as available resources, it allows the optimal test strategy to be
b3lduced against the available budget, schedule and resources for testing. The test strategy is[based on

t 3 2 PN | Lol 1:o3e] d 1 Lo+l fiiziid TDA4 JdTDC
< PCI CCIVOCU TISNRS, VWIIIUIT dI' T CAPII\,ILI)’ ulauascu LIIx uusu LIIT ACUIVILICS 11T TdlluU 11 J.

NOTE1 ISO/IEC/IEEE 16085 provides a more detailed set of risk management activities and tasks. This risk
management process is aligned with ISO 31000.

NOTE 2  The previous edition of this document used the term risk mitigation for addressing risks. In this
edition, the term risk treatment has been used to include risk mitigation and other means of addressing risks,
and to align with the terminology in ISO/IEC/IEEE 16085 and ISO 31000.
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Test pld

@+«

Understand Scope
context
(TP1) v Test pl
Organize est ptan
test plan development schedule
development
TP2 .
(0F2) Identify and | Analysed risks
analyse risks ﬁ
(TP3) Identify risk UG
approaches
treatmeTt
approaches ‘
) Design test
strategy
Determine (TPS5)
staffing and
scheduling <_Tt|
TP6 2
Record (TP6) s atesy
test plan
Gain (TP7) Schedule,
consensus on staffing profile
test plan <—I
Communicate TP8 Draft
n (TP8)
test plan and test plan
L] make available <—I
(TP9) Approved
test plan

NOTE
activities

During t
impleme
the chan

For exam
the projd
process §

The process is shown as purely sequential, but in practice it can be carried out iteratively, with sor

being revisited.

he course of testing, the test plan may need to be modified in response to the results
iting the plan and new informationd®ecoming available. Depending on the scale and nature
bes, a variety of activities in Figure 6 will need to be revisited to maintain the test plan.

ple, if, after the test plan is initially made available, it is realised that new risks threaten eith|
ct or the deliverable product, or that the threat from existing risks has changed, then tl

Figure 6 — Test strategy‘and planning process

hould be re-entered at the identify and analyse risks activity (TP3).

Alternati

ely, if it is belieged to be necessary to change the test strategy for reasons other than ri
(e.g. a different test environment is to be used) then the process should be re-entered at the design te

strategy pctivity (TPS)

Or, if it is|believed to be necessary to change either the staffing or scheduling of the testing for reaso
other th3dn risk.(e.g. the availability of test items from development has changed) then the proce

should b¢ ré<entered at the determine staffing and scheduling activity (TP6).

of
of

7.2.2

Purpose

The purpose of the test strategy and planning process is to develop, agree, record and communicate to
relevant stakeholders the scope and approach that will be taken to testing, enabling early identification
of resources, environments and other requirements of testing.

7.2.3

Outcomes

As aresult of the successful implementation of the test planning process:

a) The scope of the testing is analysed and understood.

18
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b) The stakeholders who will participate in designing the test strategy and the test planning are
identified and informed.

c) Risks that can be treated by testing are identified, analysed and classified with an agreed level of
risk exposure.

d) Test strategy, test environment, test tool and test data needs are identified.
EXAMPLE1 Tools, special equipment, test environment, office space.

e)__Staffing and training needs are identified.

f)| Each activity is scheduled.
g) 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.
7R2.4 Activities and tasks

72.4.1 General

The persons responsible for designing the test strategy and-test planning will implement the pctivities
and tasks specified in 7.2.4.2 to 7.2.4.10 in accordance ‘with applicable organization polfcies and
pfocedures with respect to the test strategy and planning process.

72.4.2 Understand context (TP1)
This activity consists of the following tasks:

a)l Understanding of the context and théscope of the software testing shall be obtained to support the
preparation of the test plan.

NOTE1 The scope of the software testing includes the identification of test items.
NOTE2  The following decumentation can be used:

— organizational test specifications, such as the organizational test policy and the orgahizational
test practices;

— prejeet management plan, for information that will affect the testing, such as the allocatled testing
budget and xesources;

— higher level test plans (e.g. project test plan if managing a lower level of testing, such ps system
testing)’for requirements and constraints on this level of testing, such as testing estimates, staffing and
expected deliverables and their timing;

Ol annlicable regulatorv standards for information on regulations that mavimnactthe te ting'
rr (=] J [=] 4 r )

— 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 level or type of testing;

— quality characteristics are defined in ISO/IEC 25010;

— software development plan, for information that may impact on testing timelines or cycles such
as expected development deliverables and their timing;

— project risk register for information on identified project and product risks;

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

c) The test basis shall be identified and recorded.

d) Communication planning 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

this activity can, in principle, be carried out in any order.

7.2.4.3
This acti
a) Base
activ
and s
b) The i
c) Appy
stakg

EXANPLE1  The project manager and/or project test manager.

NOTH
d) Stak
EXAMPLE
7.2.4.4
This acti}
a) Any

and

EXANMPLE1  Risks held in the project risk register.

b) Addi
ident
staky

NOT]H
throy

c) The
discy

Organizetestplandevelopment(FP2)y——
Fity consists of the following tasks:

d on the testing requirements identified in the understand context activity (TP1), tho
ities that need to be performed to complete test design and test planning, shall-be identifig
cheduled.

takeholders required to participate in these activities should be identified.

oval of the activities, schedule and participants shall be obtainéd from the releva
tholders.

This can require repeating tasks a) and b).
tholder involvement should be organized.

2 Request project manager to schedule a meeting for' review of the test strategy.

Identify and analyse risks (TP3)
Fity consists of the following tasks:

risks that have been previously identified shall be reviewed to identify those that relate
pr can be treated by software testing.

fional risks that relate to and/or can be treated by software testing shall be identified. Aj
ified risks that are.xiot related to software testing should be communicated to the releva
bholders.

This can'beé achieved by reviewing product specifications and other appropriate documentatid
gh workshops, interviews or by other suitable means.

risks-shall be classified using an appropriate classification scheme that, at a minimus
iminates between project and product risks.

in

se
bd

Lo

Ly
nt

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 Inthe test plan, in the project risk register.
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7.2.4.5 Identify risk treatment approaches (TP4)

This activity consists of the following tasks:

a)

Appropriate means of treating the risks shall be identified, based on the risk type, classification

and level of risk exposure.

NOTE Appropriate means can include test levels, test types, test design techniques, test completion

criteria, etc. Practitioners can consider the concept of software criticality covered in ISO/IEC/IEE

E 15026-1

or I[EEE 1012. Where constraints (such as time and cost) on testing are known, the treatments for risks with

low risk exposure levels that are not expected to be treatable within these constraints will be id

ntified as

b)
E)

7,
Tl

{AMPLE In the test plan, in the project risk register.

2.4.6 Design test strategy (TP5)

1is activity consists of the following tasks:

being out of scope for that reason.

The identified means of treating risks shall be recorded.

A test strategy shall be designed that considers the test basis, risks,’and organizational, pr
product constraints.

NOTE 1 Thistakesinto consideration the results of the risk assessment to prioritise the testact
determine the resources needed to perform actions (e.g. time, costs, skills, tool support and eny
needs) while meeting organizational, project and product&onstraints, such as:

— regulatory standards;

— the requirements of the organizational testpolicy and organizational test practices;
— higher level test plans and strategies omwthe project;

— contractual requirements;

— availability of appropriately skilled testers;

— availability of tools and-environments.

Where it is not possible to design a test strategy that implements all the requiremen
organizational test practices and the recommendations for treating all identified rig
still meeting thétproject and product constraints, then a judgement is made to arrive
strategy that best meets these conflicting requirements. How this compromise is achi
vary dependent on the project and on the organization. It can require the constraints to b
and the“identify risk treatment approaches activity (TP4) and this task to be repeated
acceptable test strategy is achieved. Where it is decided to deviate from the organizat
practices, this should be recorded in the test strategy.

oject and

vities and
rironment

ts of the
ks while
at a test
bved will
e relaxed
until an
onal test

NOTE 2  The format of a test strategy is defined in ISO/IEC/IEEE 29119-3. It includes decisio

hs on test

b)

d)

levels, test types, aspects to be tested, test design techniques, test completion criteria, and suspe
resumption criteria.

nsion and

NOTE 3  Ateststrategy would typically address static testing (e.g. reviews, inspections, static analysis) as

well as dynamic testing.

Activities required to implement the test strategy shall be identified.

Metrics to be used for test monitoring and control (see activities TMC1 to TMC4) shall be identified.

Test data requirements shall be identified.
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f)

g)

h)

NOTE 5 | The test strategy will normally be a section of the test plan, but in some cases it can'be recorded a§ a
separate document.

i)

NOTE 6 | This canrequire repeating earlier tasks in this activity.

7.2.4.7 |Determine staffing and scheduling (TP6)

This actiyity consists of the following tasks:

a)

b)

c)

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

Test environment requirements and test tool requirements shall be identified.

Test deliverables shall be identified, and their degree of formality and frequency of communication
should be recorded.

An initial estimate of the required resources to perform the complete set of activities required to
implement the test strategy shall be produced

NOTE 4  The initial test estimate that is produced in this step is finalised in the record test plan activilty
(TP7).

The test strategy shall be recorded.

Appijoval on the test strategy shall be obtained from the stakeholders.

The toles and skills of staff required to carry out the testing described in the test strategy shoulld
be identified.

NOTE1  This canrequire identification of staff recruitment and/or training needs.

Each| required test activity in the test strategy shall be scheduled based on the estimatgs,
depejndencies and staff availability.

Appijoval on staffing and scheduling shall be obtained from the relevant stakeholders.

NOTE 2 | This can require repeating tasks a) and b), and if the test strategy needs revision, then the design tgst

strategy dctivity (TP5) will need to berevisited.

7.2.4.8 |Record test plan {TP7)

This actiyity consists oflthe following tasks:

a)

b)

Final estimates for the testing shall be calculated based on the test strategy designed in the design
test strategylactivity (TP5) and the staffing and scheduling agreed in the determine staffing and
scheglulingactivity (TP6).

NOTH Where these disagree with previous initial estimates it can be necessary to revisit the determihe
staffing and scheduling (TP6) and/or the design test strategy (TP5) activities.

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.

7.2.4.9 Gain consensus on test plan (TP8)

This activity consists of the following tasks:

a)

22

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

NOTE 1 This can be achieved through workshops, interviews or by other suitable means.
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b) 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 can require repeating earlier activities in the test strategy and planning process.
d) Obtain approval of the test plan from the relevant stakeholders.
EXAMPLE Relevant stakeholders can include the project manager, project owner or some other designated
authority.
NQTE 3~ This can require repeating tasks aj to cJ.

7
Tl

a)
b)

A
7

7

Tl
aqg

22.4.10 Communicate test plan and make available (TP9)

2.5 Information items

B.1 Overview

1is activity consists of the following tasks:
The test plan shall be made available.

The availability of the test plan shall be communicated to the stakeholders.

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

3 Test monitoring and control process

ne test monitoring and control process as showit in Figure 7 scrutinizes whether testing prog
cordance with the test plan and the organizational test specifications, such as the organizat

p
f

Ty

p[%licy and the organizational test practices.If there are significant departures from planned

plan.

ressesin
onal test
progress,

nned activities, or other aspects of the test plan, activities will be initiated to correct or compensate

the resultant variances.
rpical inputs to this process in¢lude:
organizational test policy;
organizational test practices;
regulatory stahdards;
project testiplan (if planning testing for a specific phase or type within a project);
incident reports;

preject management plan;

— applicable product documentation (e.g. system requirements, test item specification);

— software development plan;

— project and product risks; and

— test plan updates.

This process can be applied to the management of a whole project (normally made up of a number of test
levels and test types) or to the management of the testing of a single test level (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

©
©
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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 levels and test types of the project.

l
‘ a an' Set-up measure; Monitor Control
(TMC1 ) (TMCZ) Test progress (TMC3)
info
Test Control
measures directives
Dynamic test
[ —— LT r .
processes <<instantiated>>> =l ol
)
<<instantiated>>
1
Test
management
processes
NOTE The process is shown as purely sequential, but in\practice it can be carried out iteratively, with sor

activities peing revisited.

7.3.2 Rurpose

The purpgose of the test monitoringfand control process is to determine whether testing progresses
accordanice with the test plan and with organizational test specifications (e.g. the organizational te
policy and the organizationalktest practices). It also initiates control actions as necessary and identifi
 updates to the testplan (e.g. revise completion criteria or identify new actions to compensalte
for deviations from the téstplan).

necessar

The prockss is also-used to determine whether testing progresses in accordance with higher level te
plans, such as thé'project test plan, and to manage the testing performed at specific test levels (e
system t¢sting)-or for specific test types (e.g. performance testing).

7.3.3 utcomes

3P Test status report

Test progress ;’r-wej"sot control
info | Report

Pl (TmC4) <_l
Test Test

Figure 7 — Test monitoring and control process

in
St
bS

St
g.

As aresult of the successful implementation of the test monitoring and control process:

a)
b)
‘)
d)
e)
f)
24

The means of collecting suitable measures to monitor test progress and changing risk are set up.
Progress against the test plan is monitored.

New and changed test-related risks are identified, analysed and necessary action(s) invoked.
Necessary control actions are identified.

Necessary control actions are communicated to the relevant stakeholders.

The decision to stop testing is approved.
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Test progress and changes to the risks are reported to stakeholders.

7.3.4 Activities and tasks

7.3.4.1 General

The persons responsible for test monitoring and control will implement the activities and tasks
specified in 7.3.4.2 to 7.3.4.5 in accordance with applicable organization policies and procedures with
respect to the test monitoring and control process.

7,
TI

a)

b)

7
T]
a)
b)

E3

N
te
cr

3.4.2 Set-up (TMC1)

1is activity consists of the following tasks:

Suitable measures for monitoring progress against the test plan should be”identified
measures are not already defined in the test plan or the organizational test practices docy

Suitable means of identifying new and changing risks should be identified if these are no
defined in the test plan or the organizational test practices documeht.,

if these
ment.

t already

Monitoring activities, such as test status reporting and test metuics collection, shall be pult in place

to collect the measures identified in tasks a) and b), and in thi€ test plan and the organizat
practices document.

$3.4.3 Monitor (TMC2)

nis activity consists of the following tasks:

The test measures shall be collected and recorded.
Progress against the test plan shall be ionitored using the collected test measures.
EXAMPLE1 By examining test status reports, analysing test measures and meeting with stake

Divergence from planned testing activities shall be identified and any factors blocking
recorded.

New risks shall be identified and analysed to identify those that require treatment by te
those that need to be‘'eommunicated to other stakeholders.

Changes to knpwn risks shall be monitored to identify those that require treatment by te
those that néed to be communicated to other stakeholders.

{AMPLE 2 ) €ommunicate risks that require testing as treatment to the project manager.

DTE Tasks a) to e) are repeated on a regular basis, until it is determined that the testing speci
Kt planycan be terminated or is complete, which would typically be done by checking whether the ¢
itéria have been achieved.

onal test

holders.

progress

sting and

sting and

ied in the
bmpletion

7.3.4.4 Control (TMC3)

This activity consists of the following tasks:

a)

b)

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

EXAMPLE1  Assigning responsibility for testing activities to testers.

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 level of testing is being managed.
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c¢) Those actions necessary to manage the divergence of actual testing from planned testing shall be
identified.

NOTE 1

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 can include assigning more staff to specific tasks and changing test completion criteria.

e) Asappropriate:

These control actions can require changes to the testing, the test plan, test data, test environment,

1)
2)
3) |

EXAMPLE 3  IT Support for test environments.

f) Read
activ

NOTH
NOTH

NOTI
test g

g) Appy

EXANPLE4  Completion of a lower level of testing:

ontrol directives shall be issued to make changes to the way testing is performed;
hanges to the test plan shall be in the form of test plan updates; and

ecommended changes shall be communicated to the relevant stakeholders.

iness for commencing any assigned test activity shall be established before commencing th
ity, if not already done.

3 This can typically be performed by checking against entry critépiadescribed in the test plan.
4  Assigned test activity can be test execution.

5 Readiness can have been established in the test designnand implementation process and/or t
nvironment and data management process.

oval shall be granted at the completion of assigned'test activities.

6  This will typically be performed by checking against exit criteria described in the test plan.

h the testing has met its completionriteria, approval for the test completion decision shall |
ned.

Report (TMC4)
Fity consists of the following tasks:

g progress agaifist the test plan shall be communicated to stakeholders in a test status repo
e specified reparting period.

risks and‘changes to existing risks shall be updated in the risk register and communicated
elevantstakeholders.

nformation items

pe

Lo

NOTH
h) Whe
obta
7.3.4.5
This actiy
a) Testi
fort
b) New
the
735 1
As aresu

It of carrying out this process, the following information items shall be produced:

a) teststatusreports;

b) test plan updates;

c) control directives (e.g. changes to the testing, the test plan, test data, test environment and
staffing);

d) projectand product risk information.

NOTE

26

Risk information can be held in the project risk register or locally in the test plan.
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The test completion process as shown in Figure 8 is performed when agreement has been obtained that
the testing activities are complete. It will be performed to complete the testing carried out at a specific
test level (e.g. system testing) or test type (e.g. performance testing) and to complete the testing for a

complete project.

Typical inputs to this process include:

— project test plan;
— phase test plans;
— incident reports;

—1 project test status reports;

— phase/type test completion reports; and

— organizational test practices (if relevant).

o

Archived test GJ
Archive | assets g\\
H test assets @)
(TC1) <<
Ava@ test
Clean up
onment
test
environment
(TC2) N
: Lessons
Identify
S
$\ lessons learned
Q@ learned Test
A\ (TC3) complétion
\,O Report test | "€P 2
. C\)J: completion —»@
C)\\ (TC4)
o\
NOTE The prgcess is shown as purely sequential, but in practice it can be carried out iteratively, ywith some

adtivities being fievisited.

Figure 8 — Test completion process

7 42— Purpose

The purpose of the test completion process is to make available useful test assets for later use, leave the
test environment in a satisfactory condition, and record and communicate the results of the testing to
relevant stakeholders. Test assets include test plans, test case specifications, test scripts, test tools, test

data and test environment infrastructure.

7.4.3 Outcomes

As aresult of the successful implementation of the test completion process:

a) Testassets are either archived or passed directly to the relevant stakeholders.
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b) The test environmentis in its agreed state (e.g. so that it is available for any following testing).

c) The test completion reportis recorded.

d) The test completion report is approved.

e) The test completion reportis communicated to relevant stakeholders.

7.4.4 Activities and tasks

7.4.4.1

The pers
to 7.4.4.5
completi

7.4.4.2
This acti

a) Thog
ident

General

in accordance with applicable organization policies and procedures with respectto.the te
hN process.

Archive test assets (TC1)
ity consists of the following tasks:

e test assets that may be useful in future or are expected to be reused at a later date should |
ified, made available using appropriate means and archived.

EXA
syste

b) The

EXAIl[[PLE 1  Testplans, manual and/or automated test procedures, test environment infrastructure.

PLE2  Thetestassets to be reused are appropriately labelled within the configuration manageme
m.

cominunicated to the relevant stakeholders.

EXAMPLE
manager.

7.4.4.3

This actiy
on compl,

EXAMPLH
7.4.4.4
This acti

a) Less

NOTH

3 Those responsible for maintenance testing (to achieve successful transition) and the project te

Clean up test environment (TC2)

etion of all testing activities.

Restore settings and hardware to original state.
Identify lessonslearned (TC3)
Fity consists of the following tasks:

bns learned during the project shall be recorded.

1</, This can be achieved by recording:

bns responsible for test completion will implement the activities and tasks specified i1.7.4.4.2

availability of reusable test assets shall be fecorded in the test completion report amd

Fity consists of the following task: the test environment shall be restored to a pre-defined state

pe

st

— what went well during testing and associated activities;

— what did not go well during testing and associated activities;

— recommended improvements to the testing and other processes, such as the development process.

NOTE 2 In agile, lessons learned can be identified during retrospectives. In traditional projects, they a

some

times identified at post-project review meetings or lessons learned meetings.

re

b) The outcomes shall be recorded for inclusion in the test completion report and communicated to

ther

elevant stakeholders.

EXAMPLE Outcomes include feedback to the organizational level, such as test process improvements.

28

© ISO/IEC 2021 - All rights reserv
© IEEE 2021 - All rights reserv

ed
ed


https://iecnorm.com/api/?name=946026d2c26672438ba44b5f16c1bc8d

ISO/IEC/IEEE 29119-2:2021(E)

7.4.4.5 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) testplans (e.g. project test plan, system test plan, or performance test plan);
2) testresults;

3) teststatus reports;

Cdq

8

8
T]
(e
te
Cl
TI
a)
b)
c)
d)

4) test completion reports from test level or test type; and

EXAMPLE From unit testing, performance testing, acceptance testing, etc., if this/is rej
the completion of testing for the whole project.

5) incidentreports.
The collected information shall be evaluated and summarized in the tést completion repo
Approval for the test completion report shall be obtained from théxseSponsible stakeholde

The approved test completion report shall be distributed to therelevant stakeholders.

4.5 Information items

5 a result of carrying out this process, the following information item shall be prody
mpletion report.

Dynamic test processes

1 General

e dynamic test processes are uséd to carry out dynamic testing within a particular level
g. unit, integration, system and acceptance) or type of testing (e.g. performance testing,
sting, usability testing). Thelprocesses for the management of this dynamic testing are des
ause 7.

here are four dynamic test processes (as shown in Figure 9):
test design and.implementation;

test environment and data management;

test execution; and

test incident reporting.

orting on

Irt.

ced: test

bf testing
security
cribed in

Figure 9 illustrates how the dynamic test processes interact and the relationship with the test
management processes. These dynamic test processes would normally be invoked as part of the
implementation of the test strategy documented within the test plan for the test level (e.g. system

te

©
©

sting) or test type (e.g. performance testing) being performed.
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Test management processes

H Test design and >
implementation execution

reportin
\ management | readiness report P 8 report/

Control
Test plan me-l;ilsjtres directives
Dynamic test processes
N
Test
specif?:ation Test [No issues noticed] gl/

Test results

[Issue noticed
OR

o retest result]
environment
requirements Test Test
environment inciiisent
and data Test environment Incident

N7

NOTE
activities

For any particular test, the dynamic test pretesses will execute in the order shown in Figure 9, b
these processes will typically be invoked anumber of times to complete the testing for a given te

level (e.g
and run,
(through
run until

Test mea
and cont

Test megsures are used-to report the status and progress of testing to test management staff. F

example,
designed
the quali

fixing activities.

Similarly, control directives are an output of the test management process and an input to the dynam

The process is shown as purely sequential, but in practiCe it can be carried out iteratively, with sor
being revisited.

Figure 9 — Dynamictest processes

system testing) or test type (e:g. performance testing). This is because as tests are designg
the overseeing test management process (test monitoring and control) monitors test progre

the test completion critepion for this test activity is achieved.

sures, which are amseutput of the dynamic test processes and an input into the test monitorij
ol process (see-Figure 7), can be produced during any activity of the dynamic test processe

test measyres can be used to indicate to test management how many test cases have be

kty of the test item, and to measure the efficiency and effectiveness of the testing and defe

test measures) and may require further tests (through control directives) to be designed and

by the testing team. Test measures can also be used by the test management staff to evalualte

ut
st
Je|
5SS

g
S.
br
2

ct

ic

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 can 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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2 Test design and implementation process

2.1 Overview

The test design and implementation process, shown in Figure 10, is used to derive test cases and test
procedures.

Typical inputs to this process include:

— test basis;

required test coverage; and

risk information.

The test design and implementation process may be exited and re-entered for a number of rea
infstance, it will typically be re-entered if, after executing a test procedure, it is realized that additional
test cases are needed to meet the required test completion criteria. Thus, it ispessible, indeed
that only a subset of all the test cases that are needed to meet the test completion criteria will b

d

Tl
W
cq
pl
c1l
4.
te

A
st
Si
sy
re

ring any one implementation of this process.

1is process requires testers to apply a test design technique to derive test cases and test prj

verage measures. These test completion criteria and test design techniques are specified i
an. The test design and implementation process will typieally be run for each of the test co
iteria in the test plan. Test design techniques and test theasures are defined in ISO/IEC/IEE
In some situations, the derivation of test cases (and’test procedures) can be achieved using
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Create
H test model
(TD1) Test model
WV
Identify test
coverage items
(TD2) Test coverage items
WV
Derive
test cases
(TD3) Test cases
y Test
Create procedures
test procedures
(TD4)
Note The process is shown as purely sequential, but in practice it can’be carried out iteratively, with sorhe

activities peing revisited.

Figure 10 — Test design and implementation process

8.2.2 Rurpose

The purpose of the test design and implementation process is to derive test procedures that will be
executed|during the test execution process. Aspart of this process the test basis is analysed and a test
model, test coverage items, test cases and testprocedures are derived.

8.2.3 (Qutcomes

As a resullt of the successful impleméntation of the test design and implementation process:
a) The fest basis for each testitem is analysed.

b) A test modelis created.

c) Testfoverage iféems are identified.

d) Testfasesare derived.

e) Testproeedures are created.

8.2.4 Activities and tasks

8.2.4.1 General

The persons responsible for test design and implementation will implement the activities and tasks
specified in 8.2.4.2 to 8.2.4.5 in accordance with applicable organization policies and procedures with
respect to the test design and implementation process.
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8.2.4.2 C(Create test model (TD1)

This activity consists of the following tasks:

a) The test basis shall be analysed to understand the requirements for 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 test strategy shall be used to identify those parts and/or characteristics of the test item that
are to be tested.

EXAMPLE For state transition testing (STT), identify those parts of the test item forrwhich STT is
applicable.

c)] The notation for the test model shall be decided based on the required test coverage.

NOTE 2  Therequired test coverage will normally be specified as part of the test completion criteria in the
test plan.

EXAMPLE Notations can include requirements statements (including” those in natural language),
equivalence partitions, state transition diagram, use case description;‘decision table, input syntax, source
code, control flow graph, parameters and values, classification tree, among others.

d] The test model shall be created for the test item.

NOTE 3 In some situations the test model can already‘be/available as an artefact of the deyelopment
process, such as a design specification or source code.

e)] Additional prioritization information may be added to the test model using relevant risk pxposure
levels.

f)] The test model should be agreed with the‘stakeholders.

NOTE 4  Where necessary, tasks a) to d)are revisited in order to achieve stakeholder agreement.

g) The test model shall be recorded.in the test model specification.

h) The traceability between thetest basis and the test model shall be recorded.

812.4.3 Identify test caverage items (TD2)

This activity consists.af the following tasks:

a)l The test coverage items to be exercised by the testing shall be derived by applying test design
techniques:to the test model to achieve the test completion coverage criteria specified i the test
plan.

NOTE1  Whereatest completion criterion for the testitem is specified as less than 100 % of a tesf coverage
medsure, a subset of the test coverage items required to achieve 100 % coverage needs to be selected to be
exercised by the testing

NOTE 2 There can be criteria provided to aid in this selection in the test plan or organizational test
practices (e.g. discard test coverage items associated with lower risk exposures). This selection will
sometimes need to be revisited based on the results of later activities.

b) The test coverage items shall be prioritized using the risk exposure levels documented in the
identify and analyse risks activity (TP3).

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

d) The traceability between the test basis, test model and test coverage items shall be recorded.
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8.2.4.4 Derive test cases (TD3)

This activity consists of the following tasks:

a)

NOTE 3 | This can require repeating tasks a) and b), and in some casésyfirst repeating the create test model
activity (TD1) and/or the identify test coverage items activity (TD2) irkorder to achieve stakeholder agreement.

8.2.4.5 |Create test procedures (TD4)

This actiyity consists of the following tasks:

a)

b)

f)

One or more test cases shall be derived by determining pre-conditions, selecting input values and,
where necessary, actions to exercise the selected test coverage items, and by determining the
corresponding expected results.

NOTE1 When deriving the test cases, one test case can exercise more than one test coverage item and

thus there is the opportunity to combine coverage of multiple test coverage items in a single test case. This
can reduce test execution times butcan alsoincrease dnhngging times

NOTHE 2  More test cases can be derived for those test coverage items with higher risk exposure levels [to
increpse the rigour of testing for those test coverage items.

The test cases shall be prioritized using the risk exposure levels documented in thejidéntify amd
analyse risks activity (TP3).

The test cases shall be recorded in the test case specification.

The fraceability between the test basis, test model, test coverage items,and test cases shall be
recorded.

The test case specification shall be approved by the stakeholders.

Test [procedures shall be derived by ordering'test cases according to dependencies described by
pre-¢onditions and post-conditions and othertesting requirements.

EXAMPLE Risk priorities can be usedto-order test cases.

NOT
up th

1  Any other required actions‘can be included in the test procedure, such as those necessary to det
pre-conditions for a test case.

Any ftest data and test’environment requirements not already included in the test plan shall be

3 Although it's possible that this activity is not finalized until the derivation of test procedures|is
compllete, thisstask can often start far earlier in the process, sometimes even as early as when the test model

and analyse risks activity (TP3).
The test procedures shall be recorded in the test procedure specification.

The traceability between the test basis, test model, test coverage items, test cases, and test
procedures (and/or automated test scripts) shall be recorded.

The test procedure specification shall be approved by the stakeholders.

NOTE 4  This canrequire repeating tasks a) to e) in order to achieve stakeholder agreement.
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8.2.5 Information items
As aresult of carrying out this process, the following information items shall be produced:

a) test specifications (test model specification, test case specifications and test procedure
specifications) and related traceability information;

b) testdatarequirements;

c) testenvironmentrequirements.

8j3 Test environment and data management process

83.1 Overview

The test environment and data management process, shown in Figure 11, is Used to establish and
mpintain the environment in which tests are executed and manage the. corresponding test data.
Mpintenance of the test environment and test data may involve changes based!on the results of|previous
teists. Where change and configuration management processes exist, chdnges to the test envifonments
mlay be managed using these processes.

Typical inputs to this process include:
— test plans;

— test environment requirements;

—1 testdatarequirements;

— intended/operational environment;
— testbasis;

— test procedures; and

— testresults (where available).

The requirements for the test\énvironment and test data will initially be described in the test|plan, but
the detailed composition of'the test environment and test data will normally only become c|ear once
tHe test design and implementation process has started.
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As a resullt of the successful implementation of the test environment and data management process:

a)
b)
‘)
d)
e)
f)

The {
The {
The {
The {
The §

The process is shown as purely sequential, but in practice it canrbe carried out iteratively, with sorhe
being revisited.

Figure 11 — Test environment and data&.management process

urpose

ose of the test environment and data.management process is to establish and maintain the
test environment and test data and te'communicate their status to all relevant stakeholders|

Jutcomes

est environment is set-up in a state ready for testing.

tatus of the test environment is communicated to all relevant stakeholders.
est environnient is maintained.

est datais'prepared and is in a state ready for testing.

tatus of the test data is communicated to all relevant stakeholders.

The

 d oo 2 Y pa|
ol Udita 15 111aIiiitaliicu.

8.3.4 Activities and tasks

8.3.4.1 General

The persons responsible for test environment and test data management (such as IT support
technicians) will implement the activities and tasks specified in 8.3.4.2 to 8.3.4.5 in accordance
with applicable organization policies and procedures with respect to the test environment and data
management process.
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8.3.4.2 Establish test environment (ED1)

This activity consists of the following tasks:

a) Based on the test plan, the detailed requirements generated as a result of the test design and
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, interfaces, schedules and costs

2) design the test environment;

3) determine the degree of configuration management to be applied (where appropriate);

4) build the test environment;
NOTE 1 This can include hardware and software items, as appropriate.
NOTE 2 Design and implementation of the test environmert/can include the use ¢f various
software/system life cycle processes (refer to ISO/IEC/IEEE 12207 or ISO/IEC/IEEE 15284 for more
information).

5) setup testtools to support the testing (where appropriate);

6) install and configure the test item on the test environment;

7) verify that the test environment meets the teSt environment requirements; and

8) where required, provide assurance that the test environment meets the defined requirements.

NOTE 3  Relevant stakeholders can-iiclude testers and the test manager.

8.3.4.3 Prepare test data (ED2)

This activity consistsof the following tasks:

b) The status of the test environment shall be recorded and communicated through|the test
environment readiness report to the relévant stakeholders.

c)] Thetestenvironmentreadinessteportshall include a description of the known differencesbetween
the test environment and the-operational environment.

a)l Based on the-test plan, the detailed requirements generated as a result of the test dgsign and
implementation process, and the scale/ formality of the testing, the following shall be performed:

1) _plan the preparation of the test data;

2),” prepare the test data;

3) setup test data to support the testing;

4) verify that the test data meets the test data requirements; and

5) where required, provide assurance that the test data meets the defined requirements.

b) The status of the test data shall be recorded and communicated through the test data readiness
report to the relevant stakeholders.

NOTE

Relevant stakeholders can include testers and the test manager.
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8.3.4.4

Maintain test environment (ED3)

This activity consists of the following tasks:

a) The test environment shall be maintained as defined by the test environment requirements.

NOTE This can 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.

8.3.4.5

This actij

a) Thet
NOTH

b) Chan
EXAMPLE

835 1

Maintain test data (ED4)
ity consists of the following tasks:
est data shall be maintained as defined by the test data requirements.
This can require making changes based on the results of previous tests.
ges to the status of the test data shall be communicated to the relevant.stakeholders.

The testers and the test manager.

nformation items

As aresullt of carrying out this process, the following information.items shall be produced:

a) testgq
b) test

C) test¢

bnvironment;
environment readiness report;

bnnvironment updates (where applicable);

d) test

ata;

e) testdlata readiness report;

f) test
8.4 Te

84.1 (

The test
result of

ata updates (where applicable).

5t execution process
jverview
execution-process, shown in Figure 12, is used to run the test procedures generated as

the testydesign and implementation process on the test environment established by the t¢g

environment and data management process. The test execution process may need to be performyg

a numbe

I of \times as it may not be possible to execute all the available test procedures in a sing

a
st
bd
le

iteration

[fan issue is fixed it should be retested by re-entering the test execution process.

Typical inputs to this process include:

— testplans;

— test procedures;

— testitem;

— test basis;

— test environment readiness report (where available); and

— test environment updates (where available).
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Figure 12 — Test execution process

Comparison of test results and recording of test execution details will normally be interleaved

ecution of test procedures.

#.2 Purpose

e purpose of the test execution process is to execute the testproecedures created in the te

anpd implementation process in the prepared test environmentand record the results.

8,
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4.3 Outcomes

b a result of the successful implementation of the test execution process:
The test procedures are executed.

The actual results are recorded.

The actual and expected results are.compared.

The test results are determined:

4.4 Activities and tasks

4.4.1 General

e persons responsible for test execution will implement the activities and tasks specified
8.4.4.4 in accordance with applicable organization policies and procedures with respect t
ecution process.

DTE 1 _The test execution process can be interrupted by circumstances such as when a defect is d
a test rase, a problem is discovered in the test environment or changes are made to the test plan (@
ojéet cost or time modifications) or circumstances that have been specified under suspension criteri

ci

vith some

with the

st design

in 8.4.4.2
b the test

iscovered
b.g. due to
h. In these

Fcuunstances the processis resumed at the appropriate task or cancelled qlfngprhpr

NOTE 2

The test execution process will be re-entered if, after executing 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 a
subset of all test cases for a test item can be executed during any one iteration of this process.

8.

4.4.2 Execute test procedures (TE1)

This activity consists of the following tasks:

a)

©
©

One or more test procedures shall be executed in the prepared test environment.
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NOTE1 The test procedures can have been scripted for automated execution, or can have been recorded
in a test specification for manual test execution, or can be executed immediately as they are designed as in
the case of exploratory testing.

b) The actual results for each test case in the test procedure shall be observed.

c) The actual results shall be recorded.

NOTE 2  This can be in a test tool or manually, as indicated in the test case specification.

NOTE3  Where exploratory testing is performed, actual results can be observed, and not recorded when the
actual resjults match the expected results.

8.4.4.3 | Compare test results (TE2)

This actiyity consists of the following tasks:

a) The actual and expected results for each test case in the test procedure shall be ¢compared.
NOTE1  Expected results can have been recorded in the test specification or eafibe an undocumentgd
expe¢tation in the case of exploratory testing. In the case of automated testinig‘the expected results afre

normfally embedded in the automated test script (or in an associated file) and the test tool performs the
comparison automatically.

—

b) The test result of executing the test cases in the test procedure/shall be determined. If a retest
passgd, this will require an update to an incident report by the-test incident reporting process.

S

NOTE 2 | Failures and unexpected changes to the test environmentwill result in issues (potential incidents)
being pas$ed to the test incident reporting process.

8.4.4.4 |Record test execution (TE3)

This actiyity consists of the following task: details‘of test execution shall be recorded, as specified in
the test glan.

NOTE This would normally be recorded in\the execution log.

8.4.5 Ipformation items
As aresullt of carrying out this protess, the following information items shall be produced:
a) actual results;
NOTH The actual'results are compared with the expected results to determine the test result.

b) test fesults;

EXAIIPLE Test passes, failures or the result of the test is inconclusive.

c) test¢xecution log.

8.5 Testincident reporting process

8.5.1 Overview

The test incident reporting process, shown in Figure 13, is used for the reporting of test incidents.
This process will be entered as a result of the identification of test failures, instances where something
unusual or unexpected occurred during test execution, or when a retest passes.

Typical inputs to this process include:
— testresults;
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The process is shown as purely sequential, but in practice it can be{carfied out iteratively, with some
adtivities being revisited.

Figure 13 — Test incident reportingprocess

8/5.2 Purpose

whe

re further incidents are identified.

8/5.3 Outcomes

As$ aresult of the successful implementation of the test incident reporting process:

f)

Test results are analysed.
New incidents aréiconfirmed.

New incidentreport details are created.

The statusiand details of previously raised incidents are determined.

Previously raised incident report details are updated as appropriate.

The purpose of the test incident reporting process)is to report to the relevant stakehold
incidents requiring further action identified as a result of test execution. In the case of a new test this
will require an incident report to be created. In'the case of a retest, this will require the status of a
ptreviously raised incident report to be updated but may also require a new incident report to

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

brs those

be raised

8.5.4 Activities and tasks

8.5.4.1 General

The persons responsible for test incident reporting will implement the activities and tasks specified in
8.5.4.2 and 8.5.4.3 in accordance with applicable organization policies and procedures with respect to

the test incident reporting process.
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8.5.4.2

Analyse test results (IR1)

This activity consists of the following tasks:

a) Where a test result relates to a previously raised incident, the test result shall be analysed and the

incid

ent details shall be updated.

b) Where a test result indicates that a new issue has been identified, the test result shall be analysed
and it will be determined whether it is an incident that requires reporting, an action item that will

1/

be resolved without incident reporting, or requires no further action to be taken.
NOTH Where appropriate, the decision not to raise an incident report is discussed with the originat
to aid mutual understanding of this decision.
c) Actign items shall be assigned to an appropriate person for resolution.
8.5.4.3 |Create/update incident report (IR2)
This actiyity consists of the following task:
a) The |nformation that needs to be recorded about the incident shall be‘identified and reporte
upddted.
NOTE1 Incidentreports can be raised against test items and other itenis'such as test procedures, the tg
basis|and the test environment.
NOTHE 2  Following a successful retest, the incident report can pe:updated and closed.
b) The gtatus of new and/or updated incidents shall be ceminunicated to the relevant stakeholders.
8.5.5 Ipformation items
As a resiyilt of carrying out this process, the following information item shall be produced: incide
report.
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Annex A
(informative)

Example application of the test design and implementation
process

Al1l General
This annex provides an example application of activities TD1 to TD4 of the itest defign and
inmplementation process.

Al2 Fragment of test basis

“The insurance quote system shall generate an accept message, a-reject message or an acfept with
excess warning message.

It will accept insurance applicants from the age of 18 and~up to the age of 80 years on the day of
application based on their input age in whole years; all otherinputs shall be rejected.

Accepted applicants of 70 and over shall be acceptedbut with a warning that in the event ¢f a claim
they shall pay an excess.”

Al3 Test completion criterion

“The test completion criterion is that<100 % equivalence partition coverage is achieved, and all test
cases must result in a "pass” status.on execution.”

Al4 Test model (TD1)

Based on the test completion-Criterion, the test model in Figure A.1 showing the equivalence partitions
(with the black outlines) for the described system behaviour can be created.

( Insurance quote EPs \
7
( Input processihg ) ( Internal processing N Output processing
# Applicant age ) ( Specified functions ) Output generateyd
Valid inputs D
p Insurance result Insurance result
Integers = Accept, Reject or
Inrange 18 < Age <80 >Accept Excess Warning

Age 18y OR(AgE >80} FReject

S
Too low Too high
70 < Age <80 >Excess Warning

\ J
Real Alpha | | Special
S P 40 < Age <55 Discount message
Invalid inputs Unspecified function
O ) \& Y/
\_ J
Figure A.1 — Equivalence partitions for the ‘insurance quote system’
© ISO/IEC 2021 - All rights reserved 43

© IEEE 2021 - All rights reserved


https://iecnorm.com/api/?name=946026d2c26672438ba44b5f16c1bc8d

ISO/IEC/IEEE 29119-2:2021(E)

The test model in Figure A.1 is an Euler diagram showing the equivalence partitions.

Alternatively, the test model can be presented purely as text:

In range valid input: 18 < Age <80 (PART-1)
Too low invalid input: Age <18 (PART-2)
Too high invalid input: Age >80 (PART-3)
Real nunyberimvatid-mput: Age—Teat PART4)
Alphabetiic invalid input: Age = alphabetic (PART-5)
Special character invalid input: Age = special char (PART:6)
Derivatign of ‘Accept’ message: 18 < Age <80 (PART-7)
Derivatidn of ‘Reject’ message: (Age < 18) OR (Age > 80) (PART-8)
Derivatign of ‘Excess Warning’ message: 70 < Age <80 (PART-9)
Derivatign of ‘Discount’ message: 40 <Age<55 (PART-10)
Valid output generated: Any input (PART-11)

The unspecified function can be any function other than those“specified in the test basis. It can be
challenging to identify unspecified functions; however, they‘shall be considered because if one can be
caused tq run, then defects in the test item, its test basis, @1"both, have been identified. For this example,
just one Uynspecified function was identified (the unwanted requirement to provide a discount message
for appli¢ants between the ages of 40 and 55). Noteithat other testers may well derive quite different
invalid fynctions.

A.5 Tept coverage items (TD2)

Using equiivalence partitioning then thefollowing eight test coverage items are derived that will cover
all of theljidentified equivalence partitions:

TCI-1. 18 < Age <80 (covers PART-1 / PART-7 / PART-11)

TCI-2. Age <18 (covers PART-2 / PART-8 / PART-11)

TCI-3. Age > 80 (covers PART-3 / PART-8 / PART-11)

TCI-4. Age=real (covers PART-4 / PART-11)

TCI-5. Age = alphabetic (covers PART-5 / PART-11)

TCI-6. Age = special char (covers PART-6 / PART-11)

TCI-7. 70 < Age <80 (covers PART-9 / PART-1 / PART-7 / PART-11)
TCI-8. 40 < Age <55 (covers PART-10 / PART-1 / PART-7 / PART-11)

A.6 Test cases (TD3)

Aslong as test cases that exercise each of the eight test coverage items are generated, 100 % equivalence
partition coverage is achieved.
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When generating test cases, it can be seen that a single test case can sometimes exercise more

2021(E)

than one

test coverage item. There is an obvious benefit in minimizing the number of test cases as this reduces

the test execution time, but this benefit can sometimes be counteracted by the extra time

required

to determine the minimal set and the potentially more complex debugging required when test cases

target multiple test coverage items.

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

CASE#1. Input: ‘Age =53’ Expected result: ‘Accept’. (exercises TCI-1 & TCI-8)
CASE#2. Input: ‘Age = 15 Expected result: ‘Reject’. (exercises TCI-2)

CASE#3. Input: ‘Age = 89’ Expected result: ‘Reject’. (exercises TEl-3)

CASE#4. Input: ‘Age = 36.7’ Expected result: ‘Reject’. (exercises TCI-4)

CASE#5. Input: ‘Age =w’ Expected result: ‘Reject’. (exercises TCI-5)

CASE#6. Input: ‘Age =&’ Expected result: ‘Reject’. (exercises TCI-6)

CASE#7. Input: ‘Age =77’ Expected result: ‘Excess Warning’" (exercises TCI-7 & TCI-1)
These seven test cases will demonstrate that all the test coverage/items were exercised, so achieving
the coverage part of the test completion criterion.

Al7 Test procedure (TD4)

For the test procedure, it is simply necessary t@put the test cases in a logical order. There are no
d¢pendencies, so the test cases can be run in any-order.

Imhagine that it is also decided that TCI-1 ischigher risk as it will be run most often. Also, that TCI-6 is
higher risk as experience with the developers shows that their handling of special characté¢rs is not

always perfect. Thus, it is desirable to £in more test cases covering TCI-1 and TCI-6.

Alsimple 14-step test procedure-.cah be generated that covers all equivalence partitions, w
addressing the concerns with therisks, as follows:

STEP-1:  Set up test environment
STEP-2: Run CASE#%a (‘Age =53")
STEP-3: Run CASE#1b (‘Age =27’)
STEP-4: Run'CASE#1c (‘Age =66")
STEP-5:xRun CASE#1d (‘Age =38’)
STEP-6: Run CASE#2

rhile also

STEP-7: Run CASE#3

STEP-8: Run CASE#4

STEP-9: Run CASE#5

STEP-10: Run CASE#6a (‘Age =&’)
STEP-11: Run CASE#6b (‘Age =#’)
STEP-12: Run CASE#6c (‘Age =!")
STEP-13: Run CASE#7
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