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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
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Introduction

The purpose of ISO/IEC/IEEE 29119 (all parts) is to define an internationally agreed set of standards for
software testing that can be used by any organization when performing any form of software testing.

This document facilitates understanding of how ISO/IEC/IEEE 29119 (all parts) applies to agile life

cycles.

ISO/IEC/IEEE 29119-1 introduces software testing concepts and vocabulary. This document uses the

concepts a

nd vocabulary of ISO/IEC/IEEE 29119-1.

ISO/IEC/I}
at the orgs
functional
testing, an

ISO/IEC/I]
and exam
tailored ag

ISO/IEC/1]
agile.

ISO/IEC/1]

This docu
ISO/IEC/I]
test docun

Clause 4
Annex A j
provides 3
covered u
ISO/IEC/I
with ISO/

and non-functional testing, manual and automated testing and scripted and;-unscrip
d can be utilized within any lifecycle model, including agile lifecycles and methedologies.

KEE 29119-3 defines software test documentation. The requirements specified for templd
ples of test documentation defined in ISO/IEC/IEEE 29119-3 can be‘met in standard|
ile lifecycles and methodologies.

KEE 29119-5 addresses the use of keywords to support automated testing.

ment provides a mapping of agile concepts to ISO/IEE/IEEE 29119-2. It also explains h
KEE 29119-2 can be adopted under specific agileimethodologies and demonstrates how
ientation templates defined in ISO/IEC/IEEE 29919-3 can be implemented in agile lifecycl

maps agile practices and artefacts to corrésponding clauses of ISO/IEC/IEEE 2911¢
provides a mapping from The Scrum Gifidel! to ISO/IEC/IEEE 29119-2 clauses. Anne
. mapping from all clauses of ISO/IEC/AIEEE 29119-2 to the agile practices and artef3
er Clause 4. Annex C provides an gxample mapping of typical test artefacts used in agil

KEE 29119-2 comprises test process descriptions that define the software testing processes
Inizational level, test management level and dynamic test levels. It supports dynamic.testing,
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or

FEE 29119-4 defines test design techniques, which can be utilized/in any lifecycle, including
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Software and systems engineering — Software testing —

Part 6:
Guidelines for the use of ISO/IEC/IEEE 29119 (all parts) in
agile projects
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4.1

Scope

s document provides guidance for the application of ISO/IEC/IEEE 29119 (all parts) i

hmencing agile as their chosen life cycle. It is designed to bemunderstandable regard

Normative references

bre are no normative references in this document.

Terms and definitions
terms and definitions are listed in this. document.
and IEC maintain terminology databases for use in standardization at the following addr

[SO Online browsing platform¢available at https://www.iso.org/obp

IEC Electropedia: availablé at https://www.electropedia.org/

ch is published periediecally as a “snapshot” of the SEVOCAB (Systems and software Engineering
hbase and is publidly)accessible at www.computer.org/sevocab.

Concepts

Agile practices and artefacts

agile life

les. This document is intended for (and not limited to) testers, test managers, busines$ analysts,
duct owners, Scrum masters and developers involved in agile projects)yThe mapping§ provided
his document are designed to benefit any team or organization that is-either moving away from
Hitional/waterfall life cycles and into agile or vice versa as well<as new organizationfs that are

ess of the

£sses:

['E For terms and definitions in the field of systems and software engineering, see ISO/IEC/IEEE 24765,

focabulary)

Th

1 1 . 1 AfaVaWidaVallidnlal ol Va Wi WaWran b | Y 1 1 1L - -
S UOCUIIICIIU CXPIAIILS TIOW 10U/ ILG/IEEL 47117 (dll PdlI'ts) Cdll D€ dU0pPLEU 101 LESLITY 11

products,

projects, teams or organizations that have adopted agile methodologies (referred to in this document
as “agile testing”). The aim is to assist users of the processes and documentation templates defined in
ISO/IEC/IEEE 29119-2 and ISO/IEC/IEEE 29119-3 in agile life cycles.

Agile is an approach to software and systems development whereby requirements and systems evolve
over time via the collaboration and communication of self-organizing cross-functional teams, with
regular feedback from end-users, supporting a rapid and flexible response to requirement change.
Example agile methodologies include Scrum, SAFe and eXtreme Programming (XP), within which a
wide variety of agile practices and artefacts exist. The agile practices and artefacts listed in Table 1
are covered in this document. These agile practices and artefacts include many that are utilized during
testing. Some of these practices and artefacts might not be part of a specific agile methodology such

© ISO/IEC 2021 - All rights reserved
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as Scrum. This document explains how each practice and artefact maps to the concepts covered in
ISO/IEC/IEEE 29119-2 and ISO/IEC/IEEE 29119-3.

Table 1 — Agile practices and artefacts covered in this document

Acceptance criteria

Acceptance test-driven

Feature toggle

Frequent interaction with product

Retrospective meeting (a.k.a. Sprint
retrospective)

maintenance, backlog refinement)

Behaviouridriven development
(a.k.a. spedification by example)

Build integrity in
Burn-dowh and burn-up chart
Co-located|teams
Collective fode ownership

Continuou} delivery and deploy-
ment

Continuouf integration and continu-
ous testing

Continuouf process improvement
Cross-fungtional team

Daily standl-up (a.k.a. daily Scrum,
frequent stand-up)

Definition jof done
Definition jof ready
Eliminate waste
Empowerdd team
Emergent ¢lesign
Epic

Fast user fpedback

Feature-dijiven development

development owner Scrum master

Amplify learning Increment (a.k.a. product incre- Self-organizing teams
ment)

Backlog refiew (a.K-a. backiog Short iterations

Informal defect management

Iteration backlog (a.k.a. sprint
backlog, sprint catalogue, iteration
backlog)

Iteration goal (a.k.a. sprint goal)

Iteration planning (a.k.a. sprint
planning) and release planning
(a.k.a. phase planning, stage plan-

ning)

Iteration review (a.k.a. demo, sprint
review, iteration review)

Iteration zero (a.k.a. sprint zero)

Just in time (a.k.a. decide as late as
possible)

Limit work in progress.,(WIP)
Mood chart (a.k.a. piko-niko)
Occasional test iterations

Pair programming

Paralle}test iterations
Planhing poker

Product backlog (a.k.a. backlog)
Product owner

Refactoring

Relative estimation

Simplicity
Story card
Story mapping
Story testing

Sustainable pace (a.k.a. 40-hour
week)

Task board (a.k.a. Scrum board,
Kanbdn board)

Team charter (a.k.a. project charter)
Team room

Team-based estimation
Technical debt
Test-driven development

Timebox (a.k.a. timeboxed itera-
tions)

Transparency (a.k.a. visibility of
project progress)

User stories - INVEST mnemonic
User story

User story format - role/feature/
rationale

Velocity

Explanatig

ns of how these agile practices and artefacts can be used in the test processes|
ISO/IEC/IEEE 29119-2 are provided in 4.2. An example mapping of each concept to Scrum is provide
Annex A. A mapping of Scrum to ISO/IEC/IEEE 29119-2 is provided in Annex B.

of
1 in

Some of tl

e sane testdocumentatiom artefacts thatare created as i traditionmat projectsare atso of

en

created in agile, such as test policy, organizational test practices and test plan, though typically with
significantly less detail and sometimes in an alternative format. An example is provided in Annex C
demonstrating how test documentation that is often used in agile maps to ISO/IEC/IEEE 29119-3.

4.2 Mapping of agile practices to ISO/IEC/IEEE 29119-2 test processes

4.2.1 Overview

This subclause demonstrates how the agile practices and artefacts listed in Table 1 map to the test
processes defined in ISO/IEC/IEEE 29119-2. Each mapping is presented in Tables 2 to 27.
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4.2.2 Acceptance criteria

ISO/IEC TR 29119-6:2021(E)

Acceptance criteria are the conditions that a user story needs to satisfy for it to be considered "done"
(e.g. accepted by the product owner, customer, user or other stakeholders).

Table 2 — Mapping to ISO/IEC/IEEE 29119-2

Ag

ile concept

ISO/IEC/IEEE 29119-
2:— clause

Mapping details

Acceptance criteria

8.2.4.2 Create test model

Acceptance criteria would be created as a test model that

1 cde i H H b 1 i | £
IISTS ALUTIITC TTUUIT TIIITINGS TU DT TIICU DTIUTT aUS

be accepted as “done.”

story can

4.2

Acq
acd

pay
lev

38

.3 Acceptance test-driven development (ATDD)

eptance test-driven development (ATDD) is a test-first approach whereby“an agile teq
eptance tests, to verify that acceptance criteria of each user story are(met, before the
ses those tests is written. ATDD is a form of test-driven development (TDD) at the acceptal

Table 3 — Mapping to ISO/IEC/IEEE29119-2

m creates
code that
ce testing

Ag

ile concept

ISO/IEC/IEEE 29119-
2:— clause

Mapping De@s)
N\

£

Ac
de

Ceptance test-driven
Felopment

All clauses

When gonducting ATDD, all clauses of ISO/IEC/I}
2 apply~The requirement to conduct ATDD can k
in€he“test policy, and the chosen approach to Af
be described in detail in the organizational tes
The requirement to use ATDD on a given produd
mentioned in the test plan for that product. Te
designed and executed under the test design ang
process, and the environment and test data reg
would be covered under the environment and
agement process. Testing can be monitored, con
reported on under the monitor and control activ

detected during testing can be raised under the incident

reporting process. Once testing is complete, ass
archived, and the outcomes of testing reported
test completion process.

FEE 29119-
e included
'DD would
practices.
t would be
sts can be
execution
uirements
data man-
[rolled and
ty. Defects

ets can be
under the

4.2

Am

apy
the

by

.4  Amplify learning

plify learfiing is a concept of creating a team environment that encourages learning throu
roaches-including through trial and error (i.e. accepting and learning from failure), highlighting
fact that systems development is a continual learning process. Although this can be
implementing ISO/IEC/IEEE 29119-2 iteratively (which is supported by the standard), {

ch various

supported
here is no

Sp

4.2.5 Backlog management

Ly P 41 4 pa arn | 4 & las
CITTU CUTICTPUTIT UIT STAITUdI U UTIdU IIIapPS tU LTS,

It is common for all members of the agile team to regularly review user stories, including testers. This
can include reviewing acceptance criteria to ensure they are complete and testable. Backlog reviews
are also referred to as "backlog maintenance" and "backlog refinement.” During backlog management,
it is common for testers to review the backlog from a testing perspective, to estimate testing effort for
each user story and to prioritise testing efforts on each user story.

© ISO/IEC 2021 - All rights reserved
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Table 4 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept

ISO/IEC/IEEE 29119-
2:— clause

Mapping details

Backlog management

8.2.4.2 Create test model

Acceptance criteria would be created as a test model that
lists atomic requirements to be met before a user story can

be accepted as “done.”

7.2.4.4 Identify and ana-
lyse risks

Project and product risks can be considered during user
story prioritization, would be identified via the identify and

analyse risks activity.

/.2.4.0 Record test plan
> task a)

Testestimates are refined during each iteration (e.g. durjng
iteration planning or backlog refinement sessions)via-the
record test plan activity, task a).

8.2 Test design and im-
plementation process:

— 8.2.4.2 Create test
model > task e);

— 8.2.4.3 Identify test
coverage items >
task b);

— 8.2.4.4 Derive test
cases > task b);

— 8.2.4.5 Create test

procedures > task c)

The priority of each user story would be usedto.prioritize
test design, via the various test design activities in the fly-

namic test processes.

4.2.6 Behaviour-driven development (BDD)

Behaviourtdriven development (BDD) is a form of test-driven development, where development and

testing ar¢ based on the design of acceptance criteria that are written in a "given/when/then" format.

EXAMPLE

— given [lam at the Login screen;

An example of a given/when/then statement is:

— when [ enter a valid username and’'matching password;

— then I am logged into the system.

By writing tests that describe the behaviour of each feature and its underlying requirements before fhe
code is wijitten, it assists teams with designing better quality systems. The approach is also desighed
to encourpge greateér communication and collaboration between developers, testers and business
analysts/representdtives.

In BDD, ap.agile team write one or more given/when/then statements that elaborate a user stry,
storing th mmmmm-mmdmrmmmtch

of the acceptance criteria, before writing code that passes each unit test. Such unit tests are typically
automated, with specialist tools available to support it. This approach is similar to TDD, except that the
unit tests are designed at the acceptance level, as they are designed to demonstrate that the new code
passes the acceptance criteria on the story.

Behaviour-driven development is also known as specification by example.

© ISO/IEC 2021 - All rights reserved
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Table 5 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept ISO/IEC/IEEE 29119- |Mapping details
2:— clause
Behaviour-driven|All clauses When conducting BDD, all clauses of ISO/IEC/IEEE 29119-
development 2 apply. The requirement to conduct BDD can be included
in the test policy, and the chosen approach to BDD would
be described in detail in the organizational test practices.
The requirement to use BDD on a given product would be
mentioned in the test plan for that product. Tests can be
designed and executed under the test design and execution
process, and the environment and test data requirements
would be covered under the environment@nd|data man-
agement process. Testing can be monitored, confrolled and
reported on under the monitor and contiolactivity. Defects
detected during testing can be raised-under the incident
reporting process. Once testing is‘\complete, asgets can be
archived, and the outcomes oftesting reported| under the
test completion process.
4.2.7 Build integrity in
Bujlding integrity in is a concept from lean software development,which includes:
— | conceptual integrity: how well the system's components.work together as a whole;
— | perceived integrity: how the system is perceived by, stakeholders outside the agile team,[which can
be improved by including customers and users if User acceptance testing.
Table 6 — Mapping to ISO/IEC/IEEE 29119-2
Agjile concept ISO/IEC/IEEE 291@ Mapping details
2:— clause
Bulrlld integrity in - 7.2 Test stratégy and Integration and system testing are used to verifly how well
comceptual integrity planning process a system's components work together as a wholg.
Test planning for integration testing and system tegting would
be carried out under the test strategy and plannipg process.
7.3 Fest monitoring and |Progress towards meeting each test plan would bgmonitored
control process under the test monitoring and control process.
8 Dynamic test process- |Testdesign and execution for integration testing and system
es testing would be carried out under the dynamic tesf processes.
7.4 Test completion The outcomes of testing would be evaluated anfl reported
process under the test completion process.
Bujld integrity in - 7.2 Test strategy and Agile teams typically verify how a system is pdrceived by
perceived integrity planning process external stakeholders via user acceptance testing.
Test n]annlnc’ for user acceptance fnchnc’ wouldlbe carried
out under the test strategy and plannlng process.
7.3 Test monitoring and |Progress towards meeting the test plan would be monitored
control process under the test monitoring and control process.
8 Dynamic test process- |Testdesign and execution for user acceptance testing would
es be carried out under the dynamic test processes.
7.4 Test completion The outcomes of testing would be evaluated and reported
process under the test completion process.

4.2.8 Burn-down and burn-up charts

Burn-down and burn-up charts are used to track and measure progress in agile projects and can be
used for releases or iterations. They illustrate the number of user stories "done" in an iteration or

© ISO/IEC 2021 - All rights reserved
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release at a given point in time. Since the "definition of done" usually requires all tests to pass, burn-
down and burn-up charts provide information on test progress.

Table 7 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept ISO/IEC/IEEE 29119- |Mapping details

2:— clause
Burn-down and burn-up |7.3.4.3 Monitor > task a) |Testers contribute to burn-down and burn-up charts by
charts executing test cases that verify whether each user story's

acceptance criteria have been met. This daily test execution
111 e 1 1 - 4l . Fdanl W Falahl dnr
Progrcss Wwuoulu UT LIAULRTU VId LT INUITIIMULT TIVIUZ J dULIV ty,
task a, which focuses specifically on collecting metricq to
track progress towards completion.

7.3.4.5 Report The status of testing, including progress towards tésting/on
each user story, would be reported via the report activitly.

4.2.9 Cq-located teams

In co-locafed agile teams, all members of the teamwork at the same physical lo€ation, enhancing team
communidation and trust. ISO/IEC/IEEE 29119-2 does not place any requirements on the location of
team members, thus this concept does not map directly to the standard.

4.2.10 Cqllective code ownership

The concept of collective code ownership is that all agile team members take collective responsibility
for the prqduct (i.e. system), including testing and quality. This also means that any team member ¢an
be respongible for making code changes, even if they did not originally write that part of the code.

ISO/IEC/IEEE 29119-2 does not place any requireménts on which role (e.g. developer, tester) fan
implement each process in the standard. Any agile.t@am member can implement any process, actiyity
or task within the standard, including test manageinent, test design, test execution and reporting. Thus,
the concept of collective code ownership doesnot map directly to the standard.

4.2.11 Cqntinuous delivery and deployment

Continuoufs delivery is the process.ef’building systems that can be delivered to production as offten
as required (e.g. daily, weekly, fortnightly). Continuous delivery typically involves low levels of human
interventipn in the build and deployment process.

Continuous deployment iS fully automated deployment with no human intervention, with prodycts
automaticslly released to fest or production environments, sometimes on a frequent basis.

Continuoufs deliveryyand deployment typically require automated testing, to confirm that systems pre
functionir%g correetly after build and before deployment, where tests that fail prevent new changes

from being depldyed to production.
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Table 8 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept ISO/IEC/IEEE 29119-

2:— clause

Mapping details

Continuous delivery and
deployment

All clauses

When conducting continuous delivery and deployment, auto-
mated testing is typically required, to confirm that all systems
are behaving correctly after build and after deployment.

For automated testing, all clauses of ISO/IEC/IEEE 29119-2
apply. The requirement to conduct automated testing can
be included in the test policy, and the chosen approach to

autuxuatcd tCDt;lls vvuuld bC dCDbl 1‘ch ill dctall il
izational test practices. The requirement touse
testing on a given product would be mentionéd
plan for that product. Tests can be designed an

the organ-
aAutomated
in the test
 executed

under the test design and execution process, and the envi-
ronment and test data requirements'would be coviered under
the environment and data management process. Testing can

be monitored, controlled and reported on under t

and control activity. Defects detected during tes

he monitor
ting can be

raised under the incident reporting process. Ongde testing is
complete, assets can he'archived, and the outcomgs of testing

reported, under the test completion process.

4.2.12 Continuous integration and continuous testing

Conmtinuous integration is a development practice whereby.code is integrated into a build wh¢never it is

chgcked into a shared code repository.

In ¢ontinuous testing, each time a new build is produced an automated test suite (normally f
regression testing) is executed against the buildy-to ensure the latest code changes have not introduced

any new defects into the system.

Table 9 —Mapping to ISO/IEC/IEEE 29119-2

r unit and

Agjile concept IS0/ IEC/{?IE‘I29119-
S

2:— claus

Mapping details

Continuous integration |Allclauses

angl continuous testing

When conducting continuous testing, automate

required, to confirm that all systems are behavinig correctly

after build and after deployment.

For automated testing, all clauses of ISO/IEC/IEEE 29119-2

apply. For example, the requirement to conduct
testing can be included in the test policy, and
approach to automated testing would be describ

1 testing is

aAutomated
he chosen
bd in detail

in the organizational test practices. The requiretnent to use
automated testing on a given product would be mentioned
in the test plan for that product. Tests can be defigned and
executed under the test design and execution pfocess, and

the environment and test data requirements would be cov-
ered under the environment and data management process.
Testing can be monitored, controlled and reported on under
the monitor and control activity. Defects detected during
testing can be raised under the incident reporting process.
Once testing is complete, assets can be archived, and the out-
comes of testing reported, under the test completion process.

4.2.13 Cross-functional team

In cross-functional teams, the team has all the skills and capabilities required to deliver the product.
ISO/IEC/IEEE 29119-2 does not place any requirements on which role (e.g. developer, tester) can
implement each process in the standard. Any agile team member can implement any process, activity
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or task within the standard. Therefore, any team member can implement any test process or activity,
including test design, test execution and incident reporting. Thus, this concept does not map directly
onto the standard.

4.2.14 Daily stand-up

A daily stand-up is a key means of communication in agile projects. A common format is a timeboxed
meeting of 5 min to 15 min, during which each agile team member explains what they did yesterday
and what they will do today to meet the team's iteration goal (see 4.2.28), along with any impediments
("blockers") that can prevent them from meeting the goal. Daily stand-ups are also referred to as "daily
Scrum”.

Table 10 — Mapping to ISO/IEC/IEEE 29119-2

Agile condept ISO/IEC/IEEE 29119- |Mapping details Q;U
2:— clause ,\'\

Daily standl-up 7.3.4.3 Monitor Testers monitor progress towards meeting iteration gojls
by monitoring test progress against the iteration test plan,
which is carried out under the monitor activity.

7.3.4.4 Control Any control directives identified as a result of monitor|ng
would be handled under the€entrol activity. This can be yvia
verbal communication at'daily stand-up.

7.3.4.5 Report Test progress is oftenteported at daily stand-up.

4.2.15 Definition of done

The "defirjition of done" is a set of criteria to be met before a user story can be declared "done" {i.e.
closed). If] typically means that no further development or testing is required before the featpire
developed|for that user story can be deployed to prioduction. The definition of done typically inclufles
test completion criteria, which need to be met before the testing of each user story can be deemed
complete. All team members need to share an agreed understanding of the definition of done.

EXAMPLE The definition of done can include the requirement that all user acceptance tests pass.
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Table 11 — Mapping to ISO/IEC/IEEE 29119-2

:2021(E)

Agile concept

ISO/IEC/IEEE 29119-
2:— clause

Mapping details

Definition of done

6.2 Organizational test
process

The definition of done is required to include the requirement

thatacceptance tests pass before each user story is

“done.” Passing other types and levels of testing can also be
mentioned in the definition of done. This requirement can
be stated in the test policy, and the approach to each type
and level of testing would be explained in the organizational

test practices.

considered

7.2 Test strategy and
planning process

The requirement for each user story passing $pe
and levels of testing, as part of the definitien of d|
be specified in the test plan, such as test ¢anplet
and exit criteria.

cific types
one, would
on criteria

7.3.4.3 Monitor

Test progress against the definitionof done wou
itored under the monitor activity:

ld be mon-

7.3.4.4 Control > task c)

During the monitoring activity, if it looks likel
completion criteria in the‘definition of done will
for a given user story, thenthe control activity, ta{
be used to implement.ahy necessary actions to

definition of done’can be met, This can include

the testing, the test'plan, test data, test environme
and/or change9in other areas, such as developn

y that test
not be met
k c), would
ensure the
changes to
nt, staffing
ent.

7.3.4.4 Control > task d)

Test completion criteria can be updated during fnonitoring

and conitrol to treat newly identified risks, using
actigity, task d).

the control

Co

hfirming done 7.3.4.4 Control > task g)

Confirming that test completion criteria have bg
each user story would be carried out during eac
using the control activity, task g).

en met for
h iteration,

4.2

.16 Definition of ready

Be

EXAMPLE

Cri

ore a user story can enter an iteration, it should be reviewed against a series of "readiness"
detlermine whether it can (in theory) be developed, tested and delivered within an iteration.
criteria typically include entrycriteria for determining whether development and testing i
corhmence.

eria.

User stories are often deemed unfit for inclusion in an iteration if they do not include

criteriato
Readiness
s ready to

acceptance
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Table 12 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept

ISO/IEC/IEEE 29119-
2:— clause

Mapping details

Definition of ready

6.2 Organizational test
process

The definition of ready is required to include the requirement
thatacceptance criteria are included in user story. This quality
related requirement can be stated in the test policy, and the
approach to ensuring acceptance criteria are suitable would
be explained in the organizational test practices.

7.2.4.6 Design test strat-

Entry criteria would be defined in the test plan, via the design

eayv > task )
oJ J

test strateayv activitu task o)
oJ M J) J

7.3.4.3 Monitor

The ability for a user story to meet the definition of dgne
would be monitored under the monitor activity.

7.3.4.4 Control > task c)

During the monitoring activity, if it looks likely, that enfry
criteria in the definition of ready will not bemyet for a given
user story, then the control activity, task c), would be uged
to implement any necessary actions to énsure the definitjon
of ready can be met, This can include changes to testing, the
test plan, test data, test environment, staffing and/or changes
in other areas, such as business analysis.

7.3.4.4 Control > task d)

Entry criteria can be updated during monitoring and contro] to
treat newly identified risks, using the control activity, taskid).

Confirmin

b readiness

7.3.4.4 Control > task g)

Confirming that entr§zeriteria have been met for each uger
story would be carried out during each iteration, using the
control activity, task g).

4.2.17 El

The elimin
defect tha

iminate waste

Table 13 — Mapping to ISO/IEC/IEEE 29119-2

ation of waste is a key concept of lean, in which waste is defined as any activity, document or
consumes time, resources or space withott adding value to a product or service.

Agile condept ISO/IEC/IEEE 29@)- Mapping details
2:— clause o
Eliminate yvaste 4.1.3 Tailored The standard enables the elimination of waste via the fai-
conformarnee loring clause. Tailored conformance allows organizationg to
only implement the specific test practices and to produce the
level test documentation that is required to meet their needs.
6.0rganizational test The requirement to create lean test documentation wouldbe
process stated in the test policy. The approach to achieving this wopnld
be described in detail in the organizational test practices.
7.2.4.4 1dentify and The standard enables the elimination of waste via the iden-
analyse risks tification of risks and the assignment of an exposure leve| to
each risk, under the Identify and Analyse Risk activity. This
cua‘ulco d putcutial I cduutiuu ill tCDt Cfol t, adS dCDLl i}JCL ln
ISO/IEC/IEEE 29119-2:—, 7.2.4.5.
7.2.4.5 Identify risk The standard enables the elimination of waste by allocat-
treatment approaches  |ing risk treatments/mitigations according to the exposure
level assigned to each risk, thereby supporting a reduction
in test effort based on risk. This is achieved via the identify
risk treatment approaches activity, and would occur during
release and iteration planning.
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Table 13 (continued)

:2021(E)

Agile concept ISO/IEC/IEEE 29119- |Mapping details
2:— clause
8 Dynamic test Waste is further eliminated by prioritising all test assets that
processes: are used during test execution, including the test model, test

8.2.4.2 Create test model coverage items, test cases and test procedures.

> task e);

8.2.4.3 Identify test cov-
erage items > task b);

8.2.4.4 Derive test cases
> task b);

8.2.4.5 Create test proce-
dures > task c)

4.2

Empowering the team is a key concept of lean and agile, in which the agile team is encourage

ded

EXAMPLE Process improvement is an example of something the teant can be empowered to do.

ISQ

implement each process in the standard. Any agile team sember can implement any proce

or

stajpdard.

4.2

Emeergent design involves agile teams delivering functionality whilst system and softw:
lves over time. This often requires refactoring to resolve any design issues that emerge. Refactoring

evd
usy
em

4.2
An

Epics are usually tog-arge to be comfortably implemented in a single iteration.

Th
Th

ontlo 1SO/IEC/AEEE 29119-2.

4.2

.18 Empowered team

isions that, in the past, would typically have been made by managers.

/IEC/IEEE 29119-2 does not place any requirements en/which role (e.g. developer, 4

ask within the standard. Thus, the concept of an emapowered team does not map direct]

.19 Emergent design

ally requires regression testing to:€nsure code changes have not introduced defects. The ¢
ergent design and refactoring de,not map directly to any specific process of ISO/IEC/IEEE

.20 Epic

epic is a large user story that can be decomposed into a collection of smaller related us

erefore, any tequirement format is permitted. However, the concept of epics does not m4

.24 “Fast user feedback

d to make

ester) can
s, activity
y onto the

ire design

oncepts of
29119-2.

er stories.

e standard does'not place any requirements on the format that system requirements are specified in.

ip directly

One of the benefits of agile is the ability to gain frequent customer and user feedback on whether a
system meets their requirements. This is often sought via user acceptance testing during each iteration
and via the iteration review meeting, to verify that each new feature meets the acceptance criteria and
requirements of each user story.

© ISO/IEC 2021 - All rights reserved
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Table 14 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept

ISO/IEC/IEEE 29119-
2:— clause

Mapping details

Fast user feedback

All clauses

Fastuser feedback via acceptance testing per iteration relates
to all clauses, since the requirement to conduct acceptance
testing during each iteration can be specified in the test
policy, the approach described in the organizational test
plan and included in the test plan. Acceptance testing is
then monitored, controlled and reported on under the test
management processes and carried out in a specific test

tests are then designed and executed and with testjincide
(defects) raised as necessary.

environment often with specific data that are require(lto
be requested, set up and maintained as needed. Accéptance

nts

4.2.22 Fe

Feature-d
feature im
working s

Although |
methodold

4.2.23 Fe

Feature to
asrequire
"A/B testi
new featu

4.2.24 Fn

Frequenti
and regulg

ISO/IEC/II
are consu
allowed.

ature-driven development (FDD)

iven development is an iterative and incremental system development‘approach in wh
plementation is driven by the level of client value in each feature/with frequent release
ftware to the customer.

SO/IEC/IEEE 29119-2 is designed to be implemented under,any life cycle, including iterat
gies, the concept of FDD does not map directly onto the standard.

ature toggle

ggles make continuous delivery less disruptivedy allowing features to be turned on and
d, for specific customers or for all customers. Feature toggles are often used when conduct]
hg" of new system features, to determine if\a’ chosen customer or set of customers like
'e. There is no specific concept in ISO/IEGAEEE 29119-2 that maps to this concept.

equent interaction with product.ewner

hteraction with the product owher provides the agile team with new and updated user stot
r feedback on their productyimproving the team's ability to meet the product owner's vis

KEE 29119-2 does not place any requirements on the frequency with which stakehold
ted or on how oftenitesting occurs. Therefore, frequent iteration with the product owne
owever, this congept does not map directly onto the standard.

4.2.25 In

In agile,
"increme

each iteratiot Increments are also referred to as "product increments."

rement

oducts\are produced iteratively, with each iteration resulting in a potentially releasd

ich
b of

ive

off
ing
the

ies
on.

ers
ris

ble

" of the system. In many cases, increments are released after several iterations rather than

ISO/IEC/IEEE 29119-2 is designed to be implemented under any life cycle model, including iteratively
against product increments. This includes all aspects of test planning, test case design, test execution
and reporting. However, the concept of increments does not map directly onto the standard.

4.2.26 In

formal defect management

In agile, defects are often raised informally, such as by adding a comment to a story card, speaking
directly with developers and demonstrating defects for them or by emailing defect evidence to
developers when teams are not co-located.

12
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Table 15 — Mapping to ISO/IEC/IEEE 29119-2

2021(E)

Agile concept

ISO/IEC/IEEE 29119-
2:— clause

Mapping details

Informal defect
management

8.5 Test incident report-
ing process

without formally reporting the incident.

The standard supports the decision of resolving an incident

4.2

.27 Iteration backlog

An iteration backlog is the set of backlog items (e 8. user storles) that are selected for 1nc1u51on in a

giv

ISC

agy
dir

4.2
An

wif
als

EX4
tha

Ted
cor

4.2

Th
itel
the
sto|

effprt estimates (e.g. via planning.poker) to confirm that the team can complete the user stg

giv|

C11 lLCl dLlUll lLCl dLlUll UdLl\lUgb dl'c dlbU I ClCl I CU toas b[)l llll. UdLl&lUgb dllu bpl lllL LdelU

/IEC/IEEE 29119-2 is designed to be implemented under any life cycle model, including
inst user stories in an iteration backlog. However, the concept of an iteration backlog dog
bctly onto the standard.

.28 Iteration goal
iteration goal is a summary of the business and technical goals that-anragile team agrees

b called "sprint goals."

AMPLE If the stories selected for implementation in a given itevation include the development
L enable online credit card payments, then an iteration goal canhe "Enable online credit card payn

ting can be conducted under ISO/IEC/IEEE 2911952 te meet a given iteration goal. Hov
cept does not map directly onto the standard.

.29 Iteration planning

e purpose of iteration planning is to decide which user stories will be implemented
ation and to assign and schedule tasks to complete that work. Each story is typically di
iteration planning meeting, so thatzall team members have the opportunity to understar
ries will be implemented and tested. Iteration planning also usually includes team agr

en iteration. Iteration planning is also known as “sprint planning.”

Table 16 — Mapping to ISO/IEC/IEEE 29119-2

Jues

iteratively
s not map

to achieve

hin an iteration. An iteration goal is typically defined during iteration planning. Iterationm goals are

of features
hents."

vever, this

during an
scussed at
d how the
bement on
ries in the

Ag

N

O

ile concept ISO/IEC/IEEE 29119-

2:— clause

Mapping details

Ite]

Fation planning 7.2 Test strategy and

planning process

[teration planning meetings need to include tes
which would be carried out under the test sti
planning process. This would include identificati
types and levels of testing required and estima]

t planning,
ategy and
on of risks,
es for each

user story.

4.2,

30 Iteration review

During an iteration review, the agile team reviews what was "done" during the iteration, compares
what was achieved against the iteration goal and collaborates on what to do in the next iteration. The
agile team can also demonstrate the new product features to stakeholders and review the timeline,
budget and longer-term release plans. An iteration review is also called a "sprint review."

© ISO/IEC 2021 - All rights reserved
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Table 17 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept ISO/IEC/IEEE 29119- |Mapping details
2:— clause
I[teration review 8.4.4.2 Execute test pro- |At the iteration review meeting, agile teams often re-exe-
cedures > task a) cute tests that have passed to demonstrate correct product
behaviour to users. This would be carried out under the
execute test procedures activity, task a).

4.2.31 Iteration zero

When usedl, iteration zero is the first iteration of any project and can include a variety of set-up activities
such as agreeing on the definitions of ready and done, setting up tools and environments and(creating
the initial backlog to ensure enough user stories are ready for the first iteration. Iteration.zero is glso
referred t¢ as "sprint zero."

Table 18 — Mapping to ISO/IEC/IEEE 29119-2

Agile condept ISO/IEC/IEEE 29119- |Mapping details &Q~ '
2:— clause ~

Iteration zpro 7.2 Test strategy and Iteration zero includes the{establishment of test plans yia
planning process the test strategy and planning process.
7.3.4.2 Set-up Iteration zero includés-the establishment of test measuies,

changing risks andqmenitoring activities such as status fre-
porting via the test controls set-up activity.

8.3 Test environment Iteration zerovincludes the set-up of the test environment
and data management |and any réquired data under the test environment and data
process managehient process.

tin time

t of "just in time" is a key concept’in lean that aims to increase efficiency and decrepse
waste by developing product features only when they are needed. "Decide as late as possible" and "last

ISO/IEC/IEEE 29119-2 is designed-to-be implemented under any life cycle model, including iterative
models. This allows each individual test activity and task to be implemented only when it is needed.

Limiting work in progress (WIP) is a core feature of Kanban. Limiting the number of simultaneous tagks
being worked onby/the team reduces the amount of time wasted in context switching between tagks.
It also reduces bottlenecks in the production process by forcing predecessor tasks to be complefed

EXAMPLE An example of limiting work in progress is minimized lead times (also known as "lead time
reduction").

ISO/IEC/IEEE 29119-2 is designed to be implemented under any life cycle model, including iterative
models. This allows each individual test activity and task to be implemented when it is needed. However,
this concept does not map directly onto the standard.

4.2.34 Mood chart

The purpose of a mood chart is to track and enable assessment of the mood of the agile team. It is also
referred to asa"niko-niko". Thereis no corresponding concept foramood chartin ISO/IEC/IEEE 29119-2.
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.35 Occasional test iterations

Ideally, all development and testing for each user story takes place within the same iteration. However,
sometimes not all testing can be completed within the iteration. For instance, when the test environment
is not available, or users are not available for acceptance testing, in which case, such testing may be

del

ayed and performed during an "occasional test iteration."

Table 19 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept

ISO/IEC/IEEE 29119-
-

Mapping details

clause

Oc
ite

Fasional test All clauses

Fations

If an occasional test iteration is performed, th
processes in the standard can be used in.the'ite
the requirement to conduct this approach across
zation can be addressed in the test policy’and org
test practices.

en all test
ration, and
the organi-
hnizational

4.2

Paifr programming is a practice from extreme programming (XP) that typically involves one

Wwr
errj

Th
corl

4.2

In
dey
thi

NO
N +

NO

.36 Pair programming

ting source code or configuring a system while a second developer observes their work

bre is no corresponding concept for pair programmingin ISO/IEC/IEEE 29119-2. Ho

.37 Parallel test iterations

h parallel test iteration, development and testing are carried out by two separate tear
elopment iteration is completed, the testing of the deliverables is performed in a testing if]
5 way, two parallel streams of development and testing iterations are performed.

» o«

[E 1
1'"

Parallel test iterations are alsp referred to as testing in “iteration plus one,” “sprint plus ong

'E 2 Itis usually preferred that all development and testing is completed in the same iteration.

Table 20 — Mapping to ISO/IEC/IEEE 29119-2

pors and to determine whether the work completed is accurate\aitd meets its requirementg.

cept of this type of informal review is supported by ISOAEC 20246 work product reviews|.

developer
to look for

wever, the

ns. Once a
eration. In

" or “sprint

Agiile concept O\\

ISO/IEC/IEEE 29119-
2:— clause

Mapping details

Pa

rallel test itefations | All clauses If a parallel testiteration is performed, then all re

processes in the standard can be used in the iter

levant test
ation.

4.2

.38 \Planning poker

Pla

nning poker is a team-based estimation approach whereby relative estimates o1 the error

t required

to develop and test each user story are set via consensus. The approach uses poker cards that are
typically based on a Fibonacci sequence (i.e. 1, 2, 3, 5, 8, 13).
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Table 21 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept ISO/IEC/IEEE 29119- |Mapping details
2:— clause

Planning poker 7.2.4.6 Design test strat- |Initial test estimates for each user story and test activity
egy > task f) would be identified during iteration zero, via the design test

strategy activity, task f).

7.2.4.8 Record test plan
> task a)

ning poker, using the record test plan activity, task a).

Refined test estimates would then be provided during plan-

4.2.39 Pyoductbacklog

A product

most cominon type of product backlog item is a user story, though other types of backlog items incl;

functional

"backlogs|.

Product o
presents t
planning.

The conce

4.2.40 Prnoduct owner

The prodd
required t

for the pr¢duct backlog. They are the primary interface.for product requirements. This concept d

not map td

4.2.41 Refactoring

The purpdse of refactoring is to reengineer-existing design, source code or tests to improve n

functional
usually re
refactorin

4.2.42 Relative estimation

Relative u
design, im

EXAMPLE
3,5,8,13, 2

EXAMPLE

backlog is an evolving list of requirements that need to be "done" for a given product. ’

non-functional, technical and testing requirements. Product backlogs are alseyreferred tq

wners typically prioritize product backlogs according to the value that each user st
b the customer, though they can also consider project or product risksidentified during {
Prioritization is usually carried out with input from the agile teams

bt of a product backlog does not map directly to ISO/IEC/IEEE29119-2.

ct owner is an individual who represents the cuStomer's views on the project. They
b be an individual and not a group so that decisions.ean be made quickly. They are respons

any specific process of ISO/IEC/IEEE 29119x2:

system attributes, without changing the system's external functional behaviour. Refactor]

b does not map directly te-any specific process of ISO/IEC/IEEE 29119-2.

plement and test each user story, compared to that of other stories.

Story points are one approach to relative estimation. The numbers of a Fibonacci sequence (
1, 34,55;") are sometimes used as story point values.

Ker story estinfation is based on determining the comparative levels of estimated effort

[he
Ide
as

DIy
est

Qre
ble
bes

on-
ing

Juires regression testing, to.ensure code changes have not introduced defects. The conceplt of

UT

Relative sizes such as small, medium, large and extra-large can be used in place of story point

Table 22 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept

ISO/IEC/IEEE 29119-
2:— clause

Mapping details

Relative estimation

7.2.4.5 Design test strat-
egy > task f)

Initial test estimates for each user story can be set during
iteration zero for user stories existing at that time, via the
design test strategy activity, task f).

7.2.4.7 Record test plan
> task a)

Test estimates can be added and refined during each iter-
ation (e.g. during planning poker) via the record test plan
activity, task a).

16

© ISO/IEC 2021 - All rights reserved


https://iecnorm.com/api/?name=3a9e5e6930185a907060ed052140074e

ISO/IEC TR 29119-6:2021(E)

4.2.43 Release planning

The purpose of release planning is to identify a set of epics and features that will be implemented and
released at the end of a given series of iterations. This often involves identifying a theme for a given
release and selecting or creating user stories that fit under that theme. It is a common approach in
situations where less frequent releases are desired.

Table 23 — Mapping to ISO/IEC/IEEE 29119-2

Agile concept ISO/IEC/IEEE 29119- |Mapping details
2. clause

Release planning 7.2 Test strategy and Release planning needs to include test planning, which would
planning process be carried out under the Test strategy and.plarinihg process.

4.2.44 Retrospective meeting

During retrospectives, the agile team usually identify what went well during €ach iteration, what can be
improved and actions to implement the improvements. Retrospectives enable’continuous imgrovement.
Refrospectives are also referred to as “iteration retrospectives” or "sprint retrospectives."

EXAMPLE This can include improvements to agile processes, procedures, tools, methodologies ahd culture.

Table 24 — Mapping to ISO/IEC/IEEE 29119-2

Aglile concept ISO/IEC/IEEE 29119- Mapping@tails
2:— clause PR
Retrospective meeting |7.4.4.4 Identify lessons |Th@identification of improvements for testing would be
learned carried out under the identify lessons learned actiity during
gach retrospective.

4.2.45 Scrum master

A Scrum master facilitates the processes and meetings of the agile team. They also remov¢ obstacles
ideptified during daily stand-ups,and can act as an interface between the team and the prodyct owner.

ISQ/IEC/IEEE 29119-2 does nobplace requirements on which role (e.g. developer, tester) can |mplement
eadh process in the standatds; The Scrum master can implement any process, activity or task within the
stapdard. However, this concept does not map directly onto the standard.

4.2.46 Self-organizing teams

Self-organizing teams decide how best to accomplish their work by determining which tean members
arg best suited to complete each task.

ISQ/IEC/IEEE 29119-2 does not place any requirements on which role (e.g. developer, tester) can
implement each process in the standard. Any agile team member can implement any process, [activity or
task within the standard. However, this concept does not map directly onto the standard.

4.2.47 Short iterations

In agile, systems are designed, developed, tested, accepted and released in a series of short iterations
(usually 2 to 4 weeks per iteration). This enables frequent change, adaptation and delivery of the
product based on evolving user and system requirements. Each iteration creates a potentially releasable
"increment” of the final system. Iterations are also referred to as "sprints."

ISO/IEC/IEEE 29119-2 can be implemented iteratively, which allows testers in agile teams to respond
to changing testing requirements. However, the concept of short iterations does not map directly onto
the standard.

© ISO/IEC 2021 - All rights reserved 17
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4.2.48 Simplicity

Agile teams strive for the simplest design possible while still providing the required behaviour, as this
produces more maintainable and testable systems. It is a fundamental principle of XP and agile. This
concept does not map directly to any specific concept defined in ISO/IEC/IEEE 29119-2.

4.2.49 Story mapping

Story mapping is an approach to organizing stories into releases (usually under epics that are chosen
for inclusion in the release).

ISO/IEC/I]
developmg

4.2.50 St

The aim ¢
acceptanc

ISO/IEC/1}
However, 1

4.2.51 Sy

Sustainab
expense o

KEE 29119-2 places no requirements on the way in which requirements are groupéd
nt and testing. However, this concept does not map directly onto the standard.

pry testing

f story testing is to ensure acceptance criteria have been met (in preparation for u
P testing). Story testing is typically carried out by testers after unit and integration testin

KEE 29119-2 is designed to be implemented under any type of testirigyincluding story test
his concept does not map directly onto the standard.

stainable pace

e pace is ensuring the agile team is not overworked-in order to achieve deadlines, at
[ their ability to meet future deadlines. It is an XP_practice and is one of the agile princip

(referred flo as the "40-hour working week" in XP).

ISO/IEC/1]
is perform

4.2.52 T3

A task bo
boards aré

KEE 29119-2 does not place any requirements'on when each testing process, activity and t

sk board

ird provides a visual representation of an agile team's progress within an iteration. T
also referred to as "Kanban beards" and "Scrum boards".

Table 25— Mapping to ISO/IEC/IEEE 29119-2

ed. Thus, this is permitted. However, this concept does not map directly onto the standarg.

for

SEer

o

P

ng.

the
les

hsk

hsk

Agile condept I1SO /IEEE 29119- |Mapping details
2:- ause
Task boarg 7.3.4.3 Monitor Test progress against each user story would be monitofed

under the monitor activity. This information would be uj
to update the task board.

ed

7.3.4.4 Control Any issues with progress made during testing would

handled through the control process. Control directives

be
an

be communicated during daily stand-up.

4.2.53 Team charter

A team charter specifies the agile team's goals/project aim, scope, approach, success criteria, risks,
constraints and indicators of success. The charter is designed and agreed by the agile team and is
usually displayed in a visible location, such as next to the team's task board. A team charter is also
called a "project charter”. This concept does not map to ISO/IEC/IEEE 29119-2.

4.2.54 Team room

It is ideal when agile team members (e.g. product owner, business analyst, developers, testers) can be
situated in the same location. This is sometimes referred to as the “team room”.
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ISO/IEC/IEEE 29119-2 places no requirements on the location at which testers complete their work.
Thus, this is permitted by the standard. However, this concept does not map directly onto the standard.

4.2.55 Team-based estimation

All members of an agile team typically participate in user story estimation (e.g. via planning poker).
Estimates can include effort for design, development and testing.

Table 26 — Mapping to ISO/IEC/IEEE 29119-2

iteration zero, via the design'test strategy activi

Agjile concept ISO/IEC/IEEE 29119- |Mapping details
2:— clause ﬂ'\
Team-based estimation |7.2.4.6 Design test strat- |The standard does not place any requiremrents onfwhich role
egy > task f) (e.g. developer, tester) can implement;each profess in the
standard. Any agile team member camimplement any process,

activity or task within the standard,iricluding testlestimation
tasks. Initial test estimates are\usually developed during

y, task f).

7.2.4.8 Record test plan
> task a)

Test estimates are refined during each iteration
iteration planning or/backlog refinement sessioj

record test plan activity, task a).

e.g.during
ns) via the

4.2

Ted
inc

important than achieving long-term quality goals,)Téchnical debt can occur accidentally

agi
dir

4.2

Teq
ded
the
am|
unt

.56 Technical debt

hnical debt can take several forms, such as difficult-te2maintain design, code or tests an
ude unresolved defects. Technical debt typically~0ccurs when meeting deadlines becd

e team members make mistakes) or deliberately (e.g. to meet deadlines). This concept do
ectly to ISO/IEC/IEEE 29119-2.

.57 Test-driven development (TDD)

t-driven development (TDD) is a\software development approach in which automated
igned for each new feature, before the code for that feature is written. Each test will therg
first instance, with the goal\of passing once code is written to pass each test. In each case,
punt of code is written to-pass each test. The test is then re-run and the code is fixed (if

d can also
mes more
(e.g. when
bs not map

tests are
fore fail in
a minimal
required)

il it passes the test.

Table 27 — Mapping to ISO/IEC/IEEE 29119-2

Agiile concept @

.\

ISO/IEC/IEEE 29119-
2:— clause

Mapping details

Te

t-driven.development

All clauses

EE 29119-
e included
'DD would

When conducting TDD, all clauses of ISO/IEC/IH
2 apply. The requirement to conduct TDD can b
in the test policy, and the chosen approach to

t practices.
The requirement to use TDD on a given product would be
mentioned in the test plan for that product. Tests can be
designed and executed under the test design and execution
process, and the environment and test data requirements
would be covered under the environment and data man-
agement process. Testing can be monitored, controlled and
reported on under the monitor and control activity. Defects
detected during testing can be raised under the incident
reporting process. Once testing is complete, assets can be
archived, and the outcomes of testing reported, under the
test completion process.
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4.2.58 Timebox

Many activities in agile are timeboxed, including most agile meeting (e.g. daily stand-up, iteration
planning, retrospective) and iterations (e.g. 2-week iterations).

ISO/IEC/IEEE 29119-2 does not place any requirements on how long each clause is implemented. Thus,
timeboxed implementation is permitted. However, this concept does not map directly onto the standard.

4.2.59 Transparency

Transpare
the agile

on planne
ISO/IEC/I}

4.2.60 Us

User stori
a small, i

ncy in qgi]p is hping open about pvpryfhing on the ;\gi]p project.This can include mak
team's progress easily visible or can mean that the product owner shares inforniaf
d future releases with the agile team. This concept does not map to any specific clausg
LEE 29119-2.

er story

bs are the most common type of backlog item in agile projects, with €ach story specify
dependent feature that a user requires in a system. Each user story typically includg

rationale ¢f why a given set of users require the feature and which users, it will benefit. User stot

can also b

referred t¢ as "backlog items" and "product backlog items" (PBI).

ISO/IEC/I]
This, the

directly onto the standard.

4.2.61 Uj

INVEST is
given iterd

Valuable - each user storytneeds to deliver value to its stakeholders.

e used to specific non-functional, technical and testing requizéments. User stories are 3

KEE 29119-2 can be implemented against any form of requirements, including user stor
oncept of user stories is supported by the standardHowever, this concept does not n

er stories - INVEST mnemonic

a mnemonic that is used to review eachqser story, to ensure each one is ready to ente
tion. INVEST stands for:

bndent - each user story needs to@e self-contained (i.e. not dependent on any other u
so that each can be designed, developed, tested and accepted within a given iteration.

able - user stories are not designed to be written contracts. They need room for discuss
rther refinement within-anr iteration.

hble - each userstery needs to be able to be estimated, including design, development, test
ceptance effoxt.

- each userstory needs to be small enough so that it can be “done” within an iteration.

a) Indep
story)

b) Negot
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d) Estim
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e) Small

f) Testa

it nee

ing
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ing
S a
ies
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jes.
hap

ra

Ser

ion

ing

I(Fe ~(each user story needs to include enough information for it to be tested and accepted (g.

s.torinclude acceptance criteria).

This concept does not map directly onto the test processes defined in ISO/IEC/IEEE 29119-2.

4.2.62 User story format - role/feature/rationale

User stories are often specified using the format of "role/feature/rationale".

EXAMPLE 1
EXAMPLE 2

As a <role>, ] want to <feature>, so that <rationale>.

As a mortgage broker, I want to create customer accounts, so that I can record the details of e

new customer.

20

ach
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ISO/IEC/IEEE 29119-2 does not place any requirements on the format of the test basis (i.e.
requirements). Therefore, user stories specified in role/feature/rationale format are permitted by the
standard. However, this concept does not map directly onto the standard.

4.2.63 Velocity

Velocity specifies the number of units of work (e.g. story points) completed within an iteration. It is used
to predict the amount of work that can be completed within future iterations. Velocity is not suitable
for comparing the amount of work completed by different teams, as the approach to measuring velocity
varies between teams.

Tedters contribute to velocity by verifying that acceptance criteria have been met durilllg testing.
Tedters also monitor the number of stories that have passed testing, where each completéd|story that
pagses contributes to team velocity. ISO/IEC/IEEE 29119-2 is designed to be utilised-under any lifecycle
moldel, including those that monitor team velocity. However, this concept does notamap direct]y onto the
stapdard.
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Annex A
(informative)

Mapping of The Scrum Guide to ISO/IEC/IEEE 29119-2 test
processes

A.1 Scrpm life cycle
Figure A.l|illustrates the key elements of a typical Scrum life cycle.

Daily stand-up
Design
Code
Integrate
Unit test
Integration test
Story test
User acceptancetest
Regressiontest
Non-functional testing

Sprint keview
ReétrOspective

Product backlog

Sprint
planning

Sprint backlog

Refinement

Sprint

Figure A.1 — Typical Scrum life cycle

A.2 Mapping of The Scrum Guideto ISO/IEC/IEEE 29119-2 test processes
Table A.1 provides a mapping of The Scrum Guide to ISO/IEC/IEEE 29119-2.

Table A.1 — Mapping of The Scrum Guide to ISO/IEC/IEEE 29119-2

Scrum lSQ;‘fFe/ IEEE 29119-2:— clause Corresponding clause in this Document

Daily Scrum 7:3.4.3 Monitor 4.2.14 Daily stand-up
7.3.4.4 Control
7.3.4.5 Report

Definition pfdoie 7.2.4.6 Design test strategy > task c) 4.2.15 Definition of done
Confirming done:
7.3.4.4 Control > task f)

Development team This concept does not map to any specific process|4.2.18 Empowered team
of ISO/IEC/IEEE 29119-2

Increment This concept does not map to any specific process|4.2.25 Increment
of ISO/IEC/IEEE 29119-2

Product backlog This concept does not map to any specific process|4.2.39 Product backlog
of ISO/IEC/IEEE 29119-2

Product owner This concept does not map to any specific process|4.2.40 Product owner

of ISO/IEC/IEEE 29119-2
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Scrum

ISO/IEC/IEEE 29119-2:— clause

Corresponding clause in this Document

Refinement

This concept does not map to any specific process
of ISO/IEC/IEEE 29119-2

4.2.30 Iteration review

Scrum master

This concept does not map to any specific process
of ISO/IEC/IEEE 29119-2

4.2.45 Scrum master

Sprint This concept does not map to any specific process|4.2.47 Short iterations

of ISO/IEC/IEEE 29119-2
Sprint backlog This concept does not map to any specific process |4.2.27 Iteration backlog

of ISO/IEC/IEEE 29119-2
Sprint planning 7.2 Test strategy and planning process 4.2.29 Iteration planning

4.2.43 Release planning

Sprint retrospective |7.4.4.3 Identify lessons learned 4.2.44 Retrospective meeting
Sprint review 8.4.4.1 Execute test procedures > task a) 4.2.30 Iteration review

© ISO/IEC 2021 - All rights reserved

23


https://iecnorm.com/api/?name=3a9e5e6930185a907060ed052140074e

ISO/IEC TR 29119-6:2021(E)

Annex B
(informative)

Mapping of ISO/IEC/IEEE 29119-2 (test processes) to agile

practices and techniques covered under Clause 4

The purpq
and artef3
Table B.1.

Table B.

se of Table B.1 is to map each activity in of ISO/IEC/IEEE 29119-2 to the agile prastices
cts listed in Clause 4. The conformance clause of ISO/IEC/IEEE 29119-2 is also mapped in

| — Mapping of ISO/IEC/IEEE 29119-2 clauses to agile practices and artefacts covere¢d
under Clause 4

ISO/IEC/1]

EEE 29119-2:— clause

Clause

| ’4
= Agile practices and artefacts co((gzd in Clause 4
Activity i

4 Conform

hnce 4.1.3 Tailored conform- 4.2.17 Eliminate waste
ance

6 Organizd
process

tional test |6.2.4.2 Develop organiza- |4.2.3 Acceptance test:driyen development (ATTD)

tional test specification 4.2.6 Behaviour-driven development (BDD)

4.2.11 Continueifs delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2.15 Definition of done

4.2.46-Definition of ready

4.2.17 Eliminate waste

4.2.21 Fast user feedback

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)

6.2.4.3 Monitor and con-  |4.2.3 Acceptance test-driven development (ATTD)
trol use of organizational
test'specification

4.2.6 Behaviour-driven development (BDD)

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2.15 Definition of done

4.2.16 Definition of ready

4.2.17 Eliminate waste

4.2.21 Fast user feedback

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)
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Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause

Clause

Activity

Agile practices and artefacts covered in Clause 4

6.2.4.4 Update organiza- |4.2.3 Acceptance test-driven development (ATTD)

tional test specification

4.2.6 Behaviour-driven development (BDD)
4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing

42 15 Definition of done

4.2.16 Definition of ready

4.2.17 Eliminate waste

4.2.21 Fast user feedback

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations

4.2.57 Test-driven developntent (TDD)

7 Test management
processes

7.2 Test strategy and
planning process

4.2.3 Acceptance test:driyen development (ATTD
4.2.6 Behaviour-driven development (BDD)

4.2.7 Build integgity in

4.2.11 Contiftuous deployment and delivery
4.2.12 Continuous integration and continuous testing
4.2.35 Definition of done

A.2:21 Fast user feedback
4.2.29 Iteration planning

4.2.31 Iteration zero

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.43 Release planning
4.2.57 Test-driven development

7.2:4.2 Understand context [4.2.3 Acceptance test-driven development (ATTD)

4.2.6 Behaviour-driven development (BDD)
4.2.11 Continuous delivery and deployment
4.2.12 Continuous integration and continuous tes{ing
4.2.15 Definition of done

4.2.21 Fast user feedback

4.2.29 Iteration planning
4.2.31 Iteration zero
4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.43 Release planning
4.2.57 Test-driven development (TDD)
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Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause
Clause Activity

Agile practices and artefacts covered in Clause 4

7.2.4.3 Organize test plan |4.2.3 Acceptance test-driven development (ATTD)
development 4.2.6 Behaviour-driven development (BDD)

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2 15 Definition of done

4.2.21 Fast user feedback

4.2.29 Iteration planning

4.2.31 Iteration zero

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations
4.2.43 Release planning

4.2.57 Test-driven developmert (/TDD)

7.2.4.4 ldentify and 4.2.3 Acceptance test-drivemdeévelopment (ATTD)
analyse risk

4.2.5 Backlog managemeirt

4.2.6 Behaviour-drjven development (BDD)
4.2.11 Continueus delivery and deployment
4.2.12 Continuous integration and continuous testing
4.2.15 Definition of done

4.2 1ZEliminate waste

432.21 Fast user feedback

4.2.29 Iteration planning

4.2.31 Iteration zero

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.43 Release planning

4.2.57 Test-driven development (TDD)
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Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause

Clause

Activity

Agile practices and artefacts covered in Clause 4

7.2.4.5 Identify risk
treatment approaches

4.2.3 Acceptance test-driven development (ATTD)
4.2.6 Behaviour-driven development (BDD)

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing

42 15 Definition of done

4.2.16 Definition of ready

4.2.17 Eliminate waste

4.2.21 Fast user feedback

4.2.29 Iteration planning

4.2.31 Iteration zero

4.2.35 Occasional test itepations
4.2.37 Parallel test iteratjons

4.2.43 Release planning

4.2.57 Test-driven development (TDD)

7.2.4.6 Design test strat-
egy

4.2.3 Acceptance test-driven development (AT TD)
4.2.6 Behaviour-driven development (BDD)
4.2.34 Continuous delivery and deployment
A.2:12 Continuous integration and continuous tes
4.2.15 Definition of done

4.2.16 Definition of ready

4.2.21 Fast user feedback

4.2.29 Iteration planning

4.2.31 Iteration zero

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.38 Planning poker

4.2.42 Relative estimation

4.2.43 Release planning

4.2.55 Team-based estimation

4.2.57 Test-driven development (TDD)

ing
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Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause
Clause Activity

7.2.4.6 Determine Staffing |4.2.3 Acceptance test-driven development (ATTD)
and Scheduling

Agile practices and artefacts covered in Clause 4

4.2.6 Behaviour-driven development (BDD)

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2 15 Definition of done

4.2.21 Fast user feedback

4.2.29 Iteration planning

4.2.31 Iteration zero

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations
4.2.43 Release planning

4.2.57 Test-driven developmert (/TDD)
7.2.4.7 Record Test Plan 4.2.3 Acceptance test-drivemdeévelopment (ATTD)

4.2.5 Backlog managemeirt

4.2.6 Behaviour-drjven development (BDD)
4.2.11 Continueus delivery and deployment
4.2.12 Continuous integration and continuous testing
4.2.15 Definition of done

4.2.2¥Fast user feedback

442.29 Iteration planning

4.2.31 Iteration zero

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.38 Planning poker

4.2.42 Relative estimation

4.2.43 Release planning

4.2.55 Team-based estimation

4.2.57 Test-driven development (TDD)

28 © ISO/IEC 2021 - All rights reserved


https://iecnorm.com/api/?name=3a9e5e6930185a907060ed052140074e

ISO/IEC TR 29119-6:2021(E)

Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause

Clause

Activity

Agile practices and artefacts covered in Clause 4

7.2.4.8 Gain Consensus on
Test Plan

4.2.3 Acceptance test-driven development (ATTD)
4.2.6 Behaviour-driven development (BDD)

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing

42 15 Definition of done

4.2.21 Fast user feedback

4.2.29 Iteration planning

4.2.31 Iteration zero

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations

4.2.43 Release planning

4.2.57 Test-driven deyélopment (TDD)

7.2.4.9 Communicate Test
Plan and Make Available

4.2.3 Acceptance test:driven development (ATTD)
4.2.6 Behaviouf-driven development (BDD)
4.2.11 Contiftuous delivery and deployment
4.2.12 Continuous integration and continuous tes
4.2.35 Definition of done

A.2:21 Fast user feedback

4.2.29 Iteration planning

4.2.31 Iteration zero

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.43 Release planning
4.2.57 Test-driven development (TDD)

ing

7.3 Test Monitoring and
Gontrol Process

4.2.3 Acceptance test-driven development (ATTD)
4.2.6 Behaviour-driven development (BDD)

4.2.7 Build integrity in

4.2.11 Continuous delivery and deployment
4.2.12 Continuous integration and continuous tes

4.2.15 Definition of done

4.2.21 Fast user feedback

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)

ing
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Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause
Clause Activity
7.3.4.1 Set-Up 4.2.3 Acceptance test-driven development (ATTD)

Agile practices and artefacts covered in Clause 4

4.2.6 Behaviour-driven development (BDD)

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2 15 Definition of done

4.2.21 Fast user feedback

4.2.31 Iteration zero

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)
7.3.4.3 Monitor 4.2.3 Acceptance test-driven development (ATTD)

4.2.6 Behaviour-driven development (BDD)
4.2.8 Burn-down and burn*up-charts
4.2.11 Continuous deljvery’and deployment
4.2.12 Continuous integration and continuous testing
4.2.14 Daily stand-up

4.2.15 Defidition of done

4.2.16 Definition of ready

4.2.2¥Fast user feedback

442.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.52 Task board

4.2.57 Test-driven development (TDD)
7.3.4.4 Control 4.2.3 Acceptance test-driven development (ATTD)

4.2.6 Behaviour-driven development (BDD)

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2.14 Daily stand-up

4.2.15 Definition of done

4.2.16 Definition of ready

4.2.21 Fast user feedback

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations
4.2.52 Task board
4.2.57 Test-driven development (TDD)
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Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause

Clause

Activity

Agile practices and artefacts covered in Clause 4

7.3.4.5 Report

4.2.3 Acceptance test-driven development (ATTD)
4.2.6 Behaviour-driven development (BDD)
4.2.8 Burn-down and burn-up charts

4.2.11 Continuous delivery and deployment

42 12 Continuous ihfngrnfinn and continuous-tes

4.2.14 Daily stand-up

4.2.21 Fast user feedback

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)

ring

7.4 Test completion
process

4.2.3 Acceptance test-driven{development (ATTD)
4.2.6 Behaviour-driver development (BDD)

4.2.7 Build integrity\in

4.2.11 Continuousdelivery and deployment
4.2.12 Contiftuous integration and continuous tes
4.2.21 Fast user feedback

4.2.35 Occasional test iterations

A.2:37 Parallel test iterations

4.2.57 Test-driven development (TDD)

ing

7.4.4.2 Archive test assets

4.2.3 Acceptance test-driven development (ATTD)
4.2.6 Behaviour-driven development (BDD)
4.2.11 Continuous delivery and deployment
4.2.12 Continuous integration and continuous tes
4.2.21 Fast user feedback

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)

ing

7.4.4.3 Clean up test
environment

4.2.3 Acceptance test-driven development (AT TD)
4.2.6 Behaviour-driven development (BDD)

4.2.11 Continuous delivery and deployment

4.2.17 Continuous integration and continuous tes
4.2.21 Fast user feedback

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)

ting
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Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause

Agile practices and artefacts covered in Clause 4

Clause Activity
7.4.4.4 Identify lessons 4.2.3 Acceptance test-driven development (ATTD)
learned 4.2.6 Behaviour-driven development (BDD)
4.2.11 Continuous delivery and deployment
4.2.12 Continuous integration and continuous testing
4.2 21 Fastuser feedback
4.2.35 Occasional test iterations
4.2.37 Parallel test iterations
4.2.44 Retrospective meeting
4.2.57 Test-driven development (TDD)
7.4.4.5 Report test 4.2.3 Acceptance test-driven developnient (ATTD)
completion

4.2.6 Behaviour-driven development (BDD)

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integrationvand continuous testing
4.2.21 Fast user feedback

4.2.35 Occasional teSt iterations

4.2.37 Paralleltest iterations

4.2.57 Test-driven development (TDD)

8 Dynamidtest pro- |8.2 Test design and imple- |4.2.3 Aecéptance test-driven development (ATTD)
cesses mentation process

4.2.6 Behaviour-driven development (BDD)

4y2.7 Build integrity in

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2.21 Fast user feedback

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)
8.2.4.2 Create test model |4.2.2 Acceptance criteria

4.2.3 Acceptance test-driven development (ATTD)
4.2.5 Backlog management

4.2.6 Behaviour-driven development (BDD)

4.2.7 Build integrity in

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2.17 Eliminate waste

4.2.21 Fast user feedback

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)
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Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause

Clause Activity

Agile practices and artefacts covered in Clause 4

8.2.4.3 Identify test
coverage items

4.2.3 Acceptance test-driven development (ATTD)
4.2.5 Backlog management

4.2.6 Behaviour-driven development (BDD)

4.2.7 Build integrity in

42 11 Continuous ﬂn]ivnry and r‘np]nymnnf

4.2.12 Continuous integration and continuoustes
4.2.17 Eliminate waste

4.2.21 Fast user feedback

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.57 Test-driven developntent (TDD)

ing

8.2.4.4 Derive test cases

4.2.3 Acceptance test:driyen development (ATTD
4.2.5 Backlog managerment

4.2.6 Behaviouf-driven development (BDD)

4.2.7 Build jitegrity in

4.2.11 Cofntinuous delivery and deployment
4.2.12 Continuous integration and continuous tes
A.2:17 Eliminate waste

4.2.21 Fast user feedback

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)

ing

8.2.4.5 Create test proce-
dures

4.2.3 Acceptance test-driven development (AT TD)
4.2.5 Backlog management

4.2.6 Behaviour-driven development (BDD)

4.2.7 Build integrity in

4.2.11 Continuous delivery and deployment
4.2.12 Continuous integration and continuous tes
4.2.17 Eliminate waste

4.2.21 Fast user feedback

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations
4.2.57 Test-driven development (TDD)

ing
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Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause
Clause Activity

Agile practices and artefacts covered in Clause 4

8.3 Test environment and |4.2.3 Acceptance test-driven development (ATTD)
data management process 4.2.6 Behaviour-driven development (BDD)
4.2.7 Build integrity in

4.2.11 Continuous delivery and deployment

4.2 12 Continuous infngrafinn and continucus fncfing

4.2.21 Fast user feedback
4.2.31 Iteration zero

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)

8.3.4.2 Establish test 4.2.3 Acceptance test-driven development (ATTD)
environment

4.2.6 Behaviour-driven development (BDD)

4.2.7 Build integrity in

4.2.11 Continuous deljvery’and deployment

4.2.12 Continuous integration and continuous testing
4.2.21 Fast user feedback

4.2.31 Iteration zero

4.2.35 Qccasional test iterations

4.2.3%Parallel test iterations

4:2.57 Test-driven development (TDD)
8.3.4.3 Prepare test data~\44.2.3 Acceptance test-driven development (ATTD)

4.2.6 Behaviour-driven development (BDD)

4.2.7 Build integrity in

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2.21 Fast user feedback

4.2.31 Iteration zero

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)

8.3.4.4 Maintain test 4.2.3 Acceptance test-driven development (ATTD)
environment 4.2.6 Behaviour-driven development (BDD)

4.2.7 Build integrity in

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2.21 Fast user feedback

4.2.31 Iteration zero

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)
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Table B.1 (continued)

ISO/IEC/IEEE 29119-2:— clause

Clause

Activity

Agile practices and artefacts covered in Clause 4

8.3.4.5 Maintain test data

4.2.3 Acceptance test-driven development (ATTD)
4.2.6 Behaviour-driven development (BDD)
4.2.7 Build integrity in

4.2.11 Continuous delivery and deployment

42 12 Continuous ihfngrnfinn and continuous-tes 'ing

4.2.21 Fast user feedback

4.2.31 Iteration zero

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)

8.4 Test execution process

4.2.3 Acceptance test-driven{development (ATTD)
4.2.6 Behaviour-driver development (BDD)

4.2.7 Build integrity\in

4.2.11 Continuousdelivery and deployment
4.2.12 Contittuous integration and continuous testing
4.2.21 Fast user feedback

4.2.35 Occasional test iterations
A.2:37 Parallel test iterations

4.2.57 Test-driven development (TDD)

8.4.4.2 Execute test
procedures

4.2.3 Acceptance test-driven development (ATTD)
4.2.6 Behaviour-driven development (BDD)

4.2.7 Build integrity in

4.2.11 Continuous delivery and deployment
4.2.12 Continuous integration and continuous tes{ing
4.2.21 Fast user feedback

4.2.30 Iteration review

4.2.35 Occasional test iterations
4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)

8.4.4.3 Compare test

results

4.2.3 Acceptance test-driven development (AT TD)

4.2.6 Behaviour-driven development (BDD)

4.2.7 Build integrity in

4.2.11 Continuous delivery and deployment

4.2.12 Continuous integration and continuous testing
4.2.21 Fast user feedback

4.2.35 Occasional test iterations

4.2.37 Parallel test iterations

4.2.57 Test-driven development (TDD)
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