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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.org/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 2911923 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information
technology, Subcémmittee SC 7, Software and systems engineering, in cooperation with the Sysgtems 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 29119-3:2013), which|has been
tecchhically revised.

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

— the concept of test conditions has been replaced by test models, as feedback on the previous edition
of this document highlighted a problem with users’ understanding of ‘test conditions’ and their use
for deriving test cases.

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 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.

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

ISO/IEC/IEEE 29119-2 comprises test process descriptions that define the software testing processes
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Figure 1 — Overview of test documentation

the tailoringclause (see Clause 4).

ne test documentation described in this document can be on paper or in electronic form (e.g.
test tools, spreadsheets, mind maps, white board photos).

records

ne nomenclature of test documentation within this document (e.g. document names, section headings)
d the contents-of each document can be tailored to suit the unique needs of an organizati

bn, under

This document uses the traditional concept of organizations and projects, but some orgamnizations,

eqpecially those using an agile approach, do not orgamze their development in terms of pI‘O]eCt

instead

substitute the term ‘product’ for ‘project’, where approprlate

ISO/IEC/IEEE 29119 (all parts) aims to provide stakeholders with the ability to manage and perform
software testing in any organization. This document can be adopted under any lifecycle methodology
including traditional (e.g. waterfall, iterative), agile or DevOps.
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Software and systems engineering — Software testing —

Part 3:
Test documentation

1| Scope

This document specifies software test documentation templates that can be used for-any orgdnization,
pyoject or testing activity. It describes the test documentation that is an output-of the processes
specified in ISO/IEC/IEEE 29119-2.

This document is applicable to testing in all software development lifecyclé tmodels. This dogument is
intended for, but not limited to, testers, test managers, developers, and project managers, particularly
those responsible for governing, managing, and implementing softwaré testing.

2| Normative references

There are no normative references in this document.

3| Terms and definitions
Fgr the purposes of this document, the followingterms and definitions apply.
[0, IEC and IEEE maintain terminology databases for use in standardization at the following agldresses:

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

— IEC Electropedia: available at https://www.electropedia.org/

— IEEE Standards Dictionary-Online: available at https://ieeexplore.ieee.org/xpls/dictionary.jsp

NOTE For additional terms and definitions in the field of systems and software engineering, seq ISO/IEC/
IEEE 24765, which is published periodically as a “snapshot” of the SEVOCAB (Systems and software Erjgineering
Vdcabulary) database-and is publicly accessible at https://www.computer.org/sevocab.

31
a¢tual results
sdt of behaviours or conditions of a test item, or set of conditions of associated data or the test
environment, observed as a result of test execution

EXAMPLE Output to screen, outputs to hardware, changes to data, reports, and communication|messages

+
SEeRt

3.2

expected results

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

3.3

incident

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

© ISO/IEC 2021 - All rights reserved 1
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3.4
incident

report

documentation of the occurrence, nature, and status of an incident (3.3)

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

3.5

organizational test practices
documentation that expresses the recommended approaches or methods for the testing to be performed

within arorganizatiom; providingdetaitomrhow the testing s tobeperformed————————————]

Note 1 to

entry: The organizational test practices is aligned with the test policy (3.20).

Note 2 td entry: An organization can have more than one organizational test practices document‘to cover
markedlyl|different contexts, such one for mobile apps and one for safety-critical systems.

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

3.6

organizgtional test specification

documenjtation that provides information about testing for an organization; i.e. information that is npt
project specific

EXAMPLE The most common examples of organizational test specifications are the test policy (3.20) apd
organizatjonal test practices (3.5).

3.7

test basis

informatjon used as the basis for designing and implementing test cases

Note 1 to pntry: The test basis can take the form of docdmentation, such as a requirements specification, design
specificatjon, or module specification, but can also be'an undocumented understanding of the required behavioyir.
3.8

test casdq specification

documenftation of a set of one or more, test cases

3.9

test cometion report

test su
report thi

3.10
test datg

ary report
at provides a summary of the testing that was performed

readiness report

documenjtation describing the status of each test data requirement

3.11

test envirenmentitem

element of a test environment that can be considered separately from other parts of the test environment

EXAMPLE Hardware, software, interfaces, peripherals, tools.

3.12

test environment readiness report
documentation that describes the status of each test environment requirement

Note 1 to entry: This can list the status of each of the test environment requirements (3.13).

© ISO/IEC 2021 - All rights reserv
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13
st environment requirements

documentation of the necessary properties of the test environment

Note 1 to entry: All or parts of the test environment requirements can reference where the information can be
found, e.g. in the appropriate organizational test practices (3.5) document, test plan (3.19) and/or test specification
(3.23).

3.

E}
de
la

N

N

3
td
m

N
de

3
tq

17

dgcumentation specifyingthe test model (3.16)
/18

19

14

cision table, input syntax, source code, control flow graph, parametérs.and values, classification tre
hguage.

te 1 to entry: The test model and the required test coverage, are-used to identify test coverage items

the test completion criteria.

te 3 to entry: A test model can include one or moretest conditions.

sign in ISO/IEC/IEEE 29119-4, and they ‘are used in model-based testing). Other types of mode

bdels.

st model specification

st organization
anagement structure responsible for testing within an organization

velopmentiorganization.

st.plan

dst model
presentation of the test item, which allows the testing to be focused on/particular characteristics or
lalities
{AMPLE Requirements statements, equivalence partitions, state transition diagram, use case d¢

scription,
e, natural

te 2 to entry: A separate test model can be required for¢ach different type of required test coveragg included

te 4 to entry: Test models are commonly used to support test design (e.g. they are used to support the test

s exist to

pport other aspects of testing, such as-fest environment models, test maturity models and test ar¢hitecture

te 1 to entiy+The test organization is typically technically, managerially and financially independent from the

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

Note 1 to entry: A project can have more than one test plan, for example there can be a project test plan (also
known as a master test plan) that encompasses all testing activities on the project; further detail of particular
test activities can be defined in one or more test level / test type plans (e.g. a system test plan or a performance

te

st plan).

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

Note 3 to entry: Test plans can also be written for non-project activities, for example a maintenance test plan.

©
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3.20

test policy

organizational test policy
executive-level documentation that describes the purpose, goals, principles and scope of testing within
an organization

Note 1 to entry: The test policy defines what testing is performed and what it is expected to achieve but does not
detail how testing is to be performed.

Note 2 to entry: The test policy can provide a framework for establishing, reviewing and continually improving

the organ

3.21
test proc
test scrij

documernjtation specifying one or more test procedures

3.22
testresy
indicatio
correspo

3.23
test sped
complete

Note 1 to
example i

3.24

test stat
report th
reporting

3.25
test stra
part of tH

type

Note 1 to
implemen|
test comp
for test dd

3.26
test trac

verification cross reference matrix

requiren

3 't £
ZatroTT STCStIIg:

edure specification
Dt

It

hds to the expected results (3.2) or if deviations were observed

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

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

1s report
at provides information about the status of the testing that is being performed in a specifi
y period

fegy
e test plan (3.19) that describésthe approach to testing for a specific project, test level or te

entry: The test strategy ustially describes some or all of the following; the test levels and test types to
ted; the retesting and regression testing to be employed; the test design techniques and correspondi
etion criteria to be used; test data; test environment and testing tool requirements; and expectatio
liverables.

pability matrix

entstest matrix
ents verification table

requirenj

h of whether or not a specific test case has passed or failed, i.e. if\thé actual results (3.1

=)
—

pd

ns

document, spreadsheet, or other tool used to identify related items in documentation and software,
such as requirements with associated tests

Note 1 to entry: Different test traceability matrices can have different information, formats, and levels of detail.
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4 Conformance

4.1 Intended usage

4.1.1 General

y ic format
( g. records ina test management tool or spreadsheet) d1v1ded into separate documents or¢ombined
wijith other documents into one document.

In| this document, for simplicity, each item of test documentation is described as if jP'were a|separate
hgrdcopy document. Test documentation titles, headings and layout described in this document may be

odified (e.g. added to, combined or re-titled). The use of the nomenclature used in Clauses 5, 6, 7 and
8 |s not mandatory.

The information items identified in Clauses 6, 7 and 8 correspond to the eutputs of the test processes
in ISO/IEC/IEEE 29119-2. Annex A provides an overview of the reqiiiréments for clauses in|ISO/IEC/
IHEE 29119-2 where the creation of the information items defined inClauses 6, 7 and 8 are degcribed.

It[is recognized that some organizations, projects or teams)may not need to use all of| the test
dgcumentation defined by this document. Therefore, implementation of this document [typically
involves selecting a set of test documentation suitable for.the organization, project or team. There are
two ways that an implementation can be claimed to/conform to the provisions of this docuthent: full
cqnformance and tailored conformance.

The organization shall assert whether it is claiming full or tailored conformance to this docunjent.
NPTE1 Options for conformance are providéd for needed flexibility in the application of this docunjent.

NOPTE 2  When this document is used to.help develop an agreement between an acquirer and a supplipr, clauses
of{this document can be selected for ine@r¥poration in the agreement with or without modification. In|this case,
it fis more appropriate for the acquirer-and supplier to claim compliance with the agreement than corfformance
with this document.

NOPTE 3  An organization (for“example, national, industrial association, company) imposing this document,
ag a condition of trade, can‘specify and make public the minimum set of test documentation, which fonstitute
syppliers’ compliance with the conditions of trade.

NPTE4  Requirements of this document 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
thle verb thatisused, the requirements for conformance are selected as described previously.

411.2 “Full conformance

Fylkeonformance shall be achieved by providing evidence that all requirements (i.e. shall stdtements)
of the test documentation defined in Clauses 5 to 8 and Annex A have been met.

4.1.3 Tailored conformance

When this document is used as a basis for establishing a set of test documentation that does not qualify
for full conformance, the subset of test documentation for which tailored conformance is claimed,
shall be recorded. Tailored conformance is achieved by demonstrating that all requirements (i.e. shall
statements) for the recorded subset of test documentation defined in Clauses 5 to 8 and Annex A have
been satisfied.

Where tailoring occurs, justification shall be provided (either directly or by reference), whenever the
requirements (i.e. shall statements) of test documentation defined in Clauses 5 to 8 and Annex A are
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not met. All tailoring decisions shall be recorded with their rationale, including the consideration of any

applicabl

EXAMPLE

e risks. Tailoring decisions shall be agreed by the relevant stakeholders.

Where organizations follow information item management processes in standards such as
ISO 15489-1 or ISO 9001 or use similar internal organizational processes, they can decide to use information
items produced by those processes in place of the test documentation defined in this document.

5 Common information for all test documentation

5.1 Oy

This clay|
types coy
each app

NOTE
a simple 1

erview

se defines the common information elements that shall be captured for all test documeéntati
rered in Clauses 6, 7 and 8. The common information elements listed in 5.2 shall bencladed
icable piece of test documentation.

The test documentation described in this document can be issued in several versions over time. Whi
bvel of version control information is defined in Clause 5, the overall handling of nrtultiple versions

test docugnentation (including reviewing and maintaining test documentation) is out of{scope of this docume

n
in

st
of
ht,

n

as thatis @ configuration management issue that is handled in other ISO standards.

5.2 Common information elements

5.2.1 Unique identifier

Uniquelylidentifies the test documentation or record.

EXAMPLH The unique identifier can include the title of the.test documentation, the date of issue, versid
and/or documentation status (e.g. draft, reviewed, corrected, final).

5.2.2 Issuing organization

Specifies|the organization responsible for preparing and releasing the test documentation or record.
may alsolinclude authors.

5.2.3 Approval authority

Identifie§ the designated persons who have the responsibility for signing off on the test documentati

or record (possibly electronieally). It may also include reviewers and pertinent managers.

5.2.4 (hange history

Includes p log of alkof'ehanges made to the test documentation or record since its inception.

EXAMPLE This can consist of a table that includes the present version of the test documentation and a

predecesdor versions, with the unique identifier of each version, a description of documentation changes wi
respect td the/previous version, the name and role of the person making the changes and reasons for changg¢
Reasons forchange cam inciude addressing aud OTIMENT, team TeVicWw COMINENtS OF SYSTeNT Changes. T

person making the change can include the test documentation author, project manager or system owner.

5.2.5 Status

Defines the status of each item of test documentation.

EXAMPLE Test documentation status can include "not yet started"”, "in design", "in review" and "approved

5.2.6 Introduction

Explains

the context and structure of the test documentation or record.

S.
e
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5.2.7 Scope

Identifies the extent of the coverage of the subject area by the test documentation or record, and
describes any inclusions, exclusions, assumptions and/or limitations.

5.2.8 References

Lists other referenced documents or records and identifies repositories for system, software, and test
information. The references may be separated into “external” references that are imposed from outside
the organization and “internal” references that are imposed from within the organization.

EXAMPLE Referenced documents can be policies, plans, procedures, and other source data.

52.9 Glossary

Provides a lexicon for the terms, abbreviations, and acronyms, if any, used in the test documerntation or
record.

NOTE This section can be an annex, or it can refer to another item of test'documentation that provides a
gdneral glossary. All or part of the glossary and/or acronym list can be ouliné, as a separate testirlg specific

glpssary or incorporated in a larger organizational glossary (including-mere terms than just those¢ that are
reflated to testing).

6 Organizational test process documentation

6/1 Overview

Organizational test specifications describe infermation about testing at the organization |evel and
afle not project dependent. Typical examples\of organizational test specifications developé¢d in the
origanizational test process include:

— test policy;
— organizational test practices.

The full templates with explanatory text for these items of test documentation can be foupd in 6.2
and 6.3. Annex A provides-an-abbreviated overview of each item of test documentation along with the
rgquirements, recommendations and permissions (shall, should and may) for each section of the test
dgcumentation. Annekes‘C and D provide examples of a test policy and organizational test practices for
example projects.

62 Test policy

62.1 Overview

Thetést policy defines the objectives and principles of software testing to be applied wjithin the
organization. It defines what should be accomplished by testing, but does not detail how testing is
performed. The policy provides a framework for establishing, reviewing, and continually improving the
organization’s test policy.

A.3 provides an outline of the organizational test policy, while C.1 and C.2 provide examples that
demonstrate how Organizational Test Policies can be developed for two different example projects.

The contents of the test policy are specified in 6.2.2 to 6.2.11.

6.2.2 Objectives of testing

Describes the purpose, goals, and overall scope of the testing within the organization. States the
organization’s position on why testing is performed and what they look to achieve.
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6.2.3 Test process

Identifies the test process that the organization will follow. This may include reference to a specific
document providing details of the test process.

EXAMPLE Such a document can be a test process in ISO/IEC/IEEE 29119-2. The details of activities in the
test process can be described in more detailed test process documentation.

6.2.4 Test organization structure

IdentifiegtheTotesamd structure of the testorgamnizatiom AdiagranT tostrow test organizatiom hierarchy
may be uked, or the information may be presented in a table.

6.2.5 Tester training

States refuired training and certifications for individuals performing testing in the organization.

6.2.6 Tester ethics

Identifie§ the organizational ethics code to be upheld by the testers.

6.2.7 Tandards

States which standards are applicable to the testing performed within the organization.

6.2.8 (ther relevant policies

Identifieg policies that impact the testing performed within the organization.

EXAMPLE A policy statement can be that testing will‘Cenform to the quality policy.

6.2.9 Measuring the value of testing

States hdw the organization determines thie return on investment of testing. Identifies the objectives
for measyiring the value of testing.

6.2.10 Test asset archiving and reuse

States the organization’s position on the archiving and reuse of test assets.

6.2.11 Test process improvement

States the method-forensuring continuous improvement of the test process.

6.3 Organizational test practices

6.3.1 Overview

The organizational test practices is technical test documentation that provides guidelines on how
testing should be carried out within the organization, i.e. how to achieve the objectives stated in the
test policy, where one exists.

The organizational test practices provides guidelines to projects within its scope; it is not project
specific.

For small or highly homogenous organizations, a single set of organizational test practices
documentation may cover all testing activities. An organization may have more than one set of
organizational test practices documentation if the organization performs testing in a number of
significantly different ways, such as for both safety-critical products and non-safety-critical products;

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


https://iecnorm.com/api/?name=ac68c934b4fb547d776d265381a4efaa

ISO/IEC/IEEE 29119-3:2021(E)

or if it is using both agile and V-model development models; or if its programmes are large enough to
merit their own documented test practices.

The organizational test practices may incorporate the content of the test policy where no separate test
policy is available.

The practices are defined for the specified scope - such as at the level of a programme, project or for a
specific level or type of testing.

The organizational test practices includes identification of test levels expected to be used and types
fee agelk e Hel: ack identified
reen each

anepra Frerer or-each-otthesemaybepa e A5 Hter-eaer
teist level and test type if the test level or test type practice statements differ significantly bet
tlevel or type; this is illustrated in Figure 2.

The contents of the organizational test practices are defined in 6.3.2 and 6.3.3. A.3 provides an outline
offthe organizational test practices documentation, while Annex D provides examples that denponstrate
h¢w organizational test practices can be developed for two example organizations.

Organizational test practices
* Organization-level test practice statements
* Risk management approach
* Testselection and prioritization
* Test documentation and reporting
* Testautomation and tools
* Configuration management of test work products
* Incident management
* Testlevels
* Testtypes
* Rules/guidelines for deviation from organizationaltest practices

Testlevel 1 Test level 2 Test type 1

(e.g. component test) (e.g. integration test) (e.g. security test)

Entry and exit criteria Entry and exit criteria Entry and exit criteria

Test completion criteria Test'completion criteria Test completion criteria

Test documentation and reporting Tést documentation and reporting Test documentation and reporfing
Degree of independence Degree of independence Degree of independence

Test design techniques Test design techniques Test design techniques

Test data Test data Test data

Test environment Test environment Test environment

Metrics to be collected Metrics to be collected Metrics to be collected
Retesting and regression\testing Retesting and regression testing Retesting and regression testing

Figure'2 — An example structure of the organizational test practices document

6{3.2 ( Organization-level test practice statements

6.3.2Z.T General

This section includes statements that are apply to all of the test levels and test types to be performed
in projects run within the organization (or that part of the organization that is within the scope of
the organizational test practices documentation). This section may include subsections from the test
policy, if needed.

6.3.2.2 Risk management approach

Identifies the generic approach to risk management expected to be used to direct the testing activities.

EXAMPLE This can be to identify project and product risks that can be mitigated or reduced by testing.
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6.3.2.3

Test selection and prioritization

Describes the approach to selecting and prioritizing test execution, in the form of prioritized test
procedures. Test procedures consist of prioritized test cases, derived from prioritized test coverage

items.

6.3.2.4

Test documentation and reporting

Identifies the test documentation expected to be produced during testing by each project being run
within the organization. Describes when each documentation type is prepared and the associated

approval

6.3.2.5

Describe

EXAMPLH
tools and

6.3.2.6

Describe
how thes

6.3.2.7

Describe

6.3.2.8

Identifies

6.3.2.9

Identifies

6.3.2.10

Defines 1
test prac

process. This is tightly connected to the test process that is specified in the test policy.

Test automation and tools

5 the approach to test automation. Identifies the test tools to be used throughout'testing.

This can include test management tools, test execution tools, performance testtools, security tg
1sability test tools.

Configuration management of test work products

5 the configuration management to be performed for the work ptoducts from testing; describ
e work products are to be identified, traced, stored, and made,available to stakeholders.

Incident management

5 how incidents should be managed during testingorrefers to a description elsewhere.

Test levels

specific test levels to be performed as part of the testing within the scope of the practices.

Test types

Rules/guidelines for deviation from organizational test practices

ules or guidelines fer*determining the conditions under which deviation from organization|
ices is possible/allowed within the organization.

EXAMPLE

and priority levels thatare set out in the organizational test practices.

6.3.3

est leyel /type-specific organizational test practice statements

specific types of testing to be‘performed as part of testing within the scope of the practices|

al

An organization can decide that individual projects or teams cannot change the defect severity

6.3.3.1

Criteria t

Entry and exit criteria

hat specify when test processes for a given test level or type can start and stop.

Each test level and type consists of the following test processes:

— test planning;

— test design and implementation;

— test environment and data management;

— test execution;

10
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— testincident reporting.

Different entry and exit criteria may be defined for each of these test processes, or for selected ones, or
for the entire test level or type as a whole.

EXAMPLE Entry criteria for test execution during system testing can include: the system test plan has been
created and signed off, test cases have been created and approved by business stakeholders and test data and the
test environment (including deployment of the test item) are prepared and ready for execution. Exit criteria for
system testing can include: all high priority test cases have been executed and passed testing or that any severity
1 or 2 defects that remain open have been reviewed and approved by the business as not requiring addressing
during system testing

63.3.2 Test completion criteria

Cyiteria that specify when test execution for a given test level, test type or test technique can be
cqnsidered complete. For test types and test levels, the test completion criteria may'be the sane as the
eXit criteria for that test level.

EXAMPLE The test completion criterion for state transition testing can be that test execution will continue
unptil all states in the state model have been "visited" during testing.

63.3.3 Test documentation and reporting

Identifies the test documentation, including reporting, used for testing activities in the test level or
tylpe. Describes when each is prepared and the associated approval process. This is tightly conhected to
the test process specified in the test policy.

63.3.4 Degree of independence

Egtablishes the level of independence of those performing the testing. States how testers or groups of
teisters are technically, managerially, and financially independent.

63.3.5 Test design techniques

Identifies specific test design techniques to be used during test design and implementation within the
teist level or type.

63.3.6 Test data

Identifies the test datarequired for the test level or type. This may include a statement of the|origin of
test data, where pacticular types of test data are located and groups or organizations responsible for
crleating and maintaining test data.

NOTE Tlhe "data quality model defined in ISO/IEC 25012 can support the identification of [test data
requirements (and potentially data measurement needs).

63:3.7 Test environment

Identifies the test environment for the test level or type. This may include where specific types of test
should be performed and may identify groups or organizations responsible for the test environment.

6.3.3.8 Metrics to be collected

Describes the metrics for which values are to be collected during the test activities in the test level or
type.

6.3.3.9 Retesting

Identifies the practices, conditions and activities for retesting in each test level or type.
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6.3.3.10

Regression testing

Identifies the practices, conditions and activities for regression testing in each test level or type.

7 Test management processes documentation

7.1 Overview

The test documentation developed in the test management processes comprise the following types:

— test]
— test
— test

The full
in 7.2 to
the requ
test docy
completi

7.2 Te

721 (

The test
describe
part of th
test plan
to a singl
test plan|
software
test plan
the infor

If the org

from that test documentation that need to be included in the test plan. This may include the te

selection
of testw
plan tem

A.3 prov
plans car

plan;
tatus report;
ompletion report.

femplates with explanatory text for each of these items of test documentation are specifis
/.4. Annex A provides an abbreviated overview of each item of test docuinentation along wi
rements, recommendations and permissions (shall, should and may}{or each section of tl
mentation. Annexes E, F and G provide examples of test plans, test.status reports, and te
bn reports for example projects.

5t plan

Jverview

plan is an item of test documentation that is used-for test planning and test management.

the decisions made during initial test planning and evolves as re-planning is performed
e control activity. Some projects may have asingle test plan, while for larger projects multip
5 may be produced. Test plans may apply-across multiple projects (at the programme level),
e project (i.e. project test plan/master; test plan), or to a specific test level or type (e.g. syste
integration software test plan, subsystem test plan, subcontractor software test plan, u
test plan, or performance test planj, or to a specific iteration of testing. If multiple softwa

mation contained in each.

anization does not yet have organizational test practices defined, then there may be sectio

and prioritization(6.3.2.3), test automation and tools (6.3.2.5), configuration manageme
rk products (63.2:6) and incident management (6.3.2.7), as these are not repeated in the te
plate definedtin-this subclause.

des an putline of the test plan, while Annex E provides examples that demonstrate how te
be developed for two different example projects.

5 are created, a mapping tree niay be produced to aid the documentation of relationships and

bd
th
e

It
hS
le
DI
m
it
re

The cont

pntS of the test plan are specified in 7.2.2 to 7.2.10.

7.2.2 Context of testing

7.2.2.1

Projects / test levels / test types

Identifies the projects, test levels and/or test types for which the test plan is being written and other
relevant contextual information.

7.2.2.2

Test items

Identifies the test items for the testing covered by this test plan including version/revision information
or a reference for where this information can be found.

12
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This section may describe the purpose of the test item or reference where this information can be found.
NOTE This information can be defined in a system definition document, such as a concept of operations.

EXAMPLE The test item can be a software unit, a group of units or modules, a service, a subsystem, or a
complete system, app or product.

7.2.2.3 Testscope

Summarizes the features of each test item to be tested. Also identifies any features of a test item that

a o1 v, cary trerec v, g-a11o atcrona v, SOt

72.2.4 Testbasis

entifies the basis for designing and implementing tests.

7.3 Assumptions and constraints

Describes any assumptions and constraints for the testing covered by this plan. These mal include
rggulatory standards, requirements in the test policy and the organizational test practices, coptractual
rgdquirements, project time and cost constraints, and availahility of appropriately skilled stjaff, tools
and/or environments.

72.4 Stakeholders

Lists the stakeholders and their relevance to the\testing.

EXAMPLE1  This can include the stakeholder,with the authority for resolving issues raised as a repult of the
tepting activities and the stakeholder with the(authority for approving test products and processes.

EXAMPLE 2  This information can bescaptured in a RACI (responsible, accountable, consulted, nformed)
mptrix.

7.5 Testing communication

Describes the lines of cemmunication between testing, other lifecycle activities, and wijthin the
olganization.

This information'may be represented visually.

NQTE A visual representation can include an organization chart or a figure that illustrates the flow of
informatiom:

7.6, -Risk register

7.2.6.1 General

Lists the risks identified as part of the test planning activity. This should include any relevant risks that
may be specified in the organizational test practices. Provides an exposure level for each risk based on
its impact and probability. Provides recommendations to manage the risks. This section may reference
a separate risk register.

EXAMPLE Recommendations to manage risk can include to eliminate, reduce, monitor or accept a risk.

NOTE A risk register can be located in a project plan or a risk management plan.
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7.2.6.2

Product risks

Identifies test-related product risks.

EXAMPLE

7.2.6.3

Test-related product risks can include defects in functionality or in non-functional aspects such
as performance.

Project risks

Identifies test-related project risks.

EXAMPLE
7.2.7 1

7.2.7.1

Describe
to 7.2.7.1]

7.2.7.2

For a pro

7.2.7.3

For a pro

7.2.7.4

Identifies
informat
tools.

EXAMPLE
—  testp
— testrn]
— testd
— testp
— testd

— testd

Test-related project risks can include risks related to schedule or resources.
est strategy

General

h. [t may refer to the organizational test practices stating only its differehces from it.

Test levels

ect test plan or a type test plan, this identifies the levels of testing that will be conducted.

Test types

ect test plan or a level test plan, this identifies thetypes of testing that will be conducted.

Test deliverables

all test documentation that is to he~delivered from the testing activity or equivale
on to be recorded electronically, for\eXample in spreadsheets, databases or dedicated te

The following test documentation can be included:
lan;
hodel specification;
ase specification;
rocedure specification;
ata readiné€ss report;

nvironment readiness report;

5 the approach to testing for the identified scope of testing of the test item, asoutlined in 7.2.1.2

— incid

pnt.reports:

— tests

— testc

tatus reports;

ompletion report.

Test input data and test output data may be identified as deliverables. Test tools created as part of the
testing activity may also be included. If test documentation has been combined or eliminated, then this
list will be modified accordingly.

This subsection may include information on when each item of test documentation should be delivered,
and name the sender and recipient (preferably by position, not name).
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2.7.5 Test design techniques

Specifies which test design techniques are to be applied.

7.

2.7.6 Entry and exit criteria

Specifies when test processes for a given test level or type can start and stop.

Each test level and type consists of the following processes:

D

E3
cr
te

SY|
1
dy

7.

St
C(

testptanming;

test design and implementation;

test environment and data management;
test execution;

test incident reporting.

ring system testing.

2.7.7 Test completion criteria

f

mplete. For test types and test levels, the test completion criteria may be the same as the ex
that test level.

fferent entry and exit criteria may be defined for each of these test ptdeésses, or for selectedl ones, or
for the entire test level or type as a whole.

{AMPLE Entry criteria for test execution during system testing'can include: the system test plan has been
eated and signed off, test cases have been created and approved by business stakeholders and test data and the
Kt environment (including deployment of the test item) are prépared and ready for execution. Exit driteria for
stem testing can include: all high priority test cases have beén executed and passed testing or that any severity
pr 2 defects that remain open have been reviewed and approved by the business as not requiring addressing

ecifies when test execution for a given.test level, test type or test technique can be cqnsidered

t criteria

EXAMPLE The test completion cyiterion for state transition testing can be that test execution will continue

u

7.

Eq{
te

7,
D

til all states in the state model have been "visited" during testing.

2.7.8 Degree of independence

tablishes the leyelhof independence of those performing the testing. States how the te
chnically, managerially, and financially independent.

2.7.9 Metrics to be collected

bscribes the metrics for which values are to be collected during the test activities.

sters are

7.2

4.0 7T Aok 2 'S
AU 1T Udld ITYUITTIIITIILS

Specifies all relevant test data requirements for the project or test level or test type (as appropriate).

EXAMPLE

data has to be sanitised for confidentiality reasons, and the role responsible for the test data.

This can identify the origin of the test data and state where specific test data is located, whether

These test data requirements may be deferred to the test data requirements documentation (see 8.5),
as applicable.

NOTE The data quality model defined in ISO/IEC 25012 can support the identification of

re

©
©

quirements (and potentially data measurement needs).
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7.2.7.11
Specifies

EXAMPLE

Test environment requirements

the necessary and desired properties of the test environment.

1  This can include hardware, software, test tools, databases, and personnel (identifying their
organizations, as appropriate).

Information regarding selection, evaluation, acquisition and support for each component part of the
test environment may be included.

It may include test environment requirements for test preparation, test execution (including data

capture),
EXAMPLE

These tg

7.2.7.12

Specifies

7.2.7.13

Specifies

7.2.7.14
Specifies

Identifies
need to b

7.2.7.15

Records
deviation

728 1

Identifies
expected
activitieg

NOTE 1
agile actiy

Describe

and any post-execution activities.

2 Apost-execution activity can be data analysis.

Retesting

the conditions under which retesting will be performed.

Regression testing

the conditions under which regression testing will be performed.

Suspension and resumption criteria

the criteria used to suspend and resume all or a‘subset of the testing activities in the test pla
who has the authority to suspend and resume testing activities. Specifies the activities th|
e completed when testing resumes, which may include repeating specific testing activities.

Deviations from the organizational'test practices

hny test plan content that deviates from the organizational test practices and the reasons f
. Identifies those responsible for'approving deviations, where applicable.

esting activities and estimates

number of iterations for retesting and regression testing as well as any dependencies betwe
should be considered.

The testihgactivities can be described in terms of a work breakdown structure or activities on
ity board.

5 eStimates for each identified testing activity. Additionally, where appropriate, describes tl

st environment requirements may be defined in the test environment requiremenits
documerijtation (see 8.6) as applicable, but this should be stated in the test plan.

all the necessary testing activities required to implement the test strategy. The approach and

at

pr

PN

AN

e

allocate

NOTE 2

testing budget and cost estimates or references where that information can be found

Allocated budget and cost estimates can be located in the project plan.

7.2.9 Staffing

7.2.9.1

General

Describes the staffing requirements for the testing covered by this plan.

NOTE

16

Staffing can be accomplished by internal transfer, external hiring, consultants, subcontractors,
business partners, and/or outsourced resources.
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7.2.9.2 Roles and responsibilities

Provides an overview of the primary (they are the activity leader) and secondary (they are not the
leader but provide support) people filling the test-related roles and their corresponding responsibilities
and authority for the testing activities. In addition, identifies those responsible for providing the test
items. They may be participating either full-time or part-time.

For each testing person, specify the periods when the person is required.

EXAMPLE1 The respon51ble partles can 1nclude the pro;ect manager the test manager the developers the

EXAMPLE 2  This information can be captured in an RACI matrix.

Identifies specific requirements for additional testing staff that are needed,to perform the [specified
testing. Specifies when the staff are needed, if they should be temporagy; full-time or part-time, and
their desired skill set. These may be constrained by contract and business nieeds.

7.9.4 Training needs

Specifies test training needs by skill level and identifies training options for providing the rjecessary
sKills for the staff needed.

EXAMPLE Training can take a variety of forms, such as traditional classroom training, self-paced fomputer-
bdsed training, training over the Internet, and mentoringby more knowledgeable staff members.

72.10 Schedule

Identifies test milestones defined in the proéject schedule and test activities from the test|strategy.
Symmarizes the overall schedule of the testing activities, identifying where activity results feed back
tq the development, organizational, and supporting processes. Specifies the schedule for eagh testing
adtivity and test milestones based en‘the activity estimates, available resources, and other comstraints.

EXAMPLE Supporting processes can be quality assurance and configuration management.
713 Test status report

783.1 Overview

The test status ' report provides information about the status of the testing that is performed in a
specific reporting period.

NOTE In agile delivery, the test status report might not be a written document. For example, test gtatus and
pifogress information can be shared verbally by testers at a daily stand-up meeting. When evidence of fest status
relporting isnot recorded it constitutes tailored conformance (cpp 41 ?)

A.3 provides an outline of the test status report, while Annex F provides examples that demonstrate
how test status reports can be developed for two different example projects.

The contents of the test status report are specified in 7.3.2 to 7.3.8.

7.3.2 Test status

Provides information on the status of the testing for the reporting period.

EXAMPLE Test status can be ahead of schedule, on time, behind schedule.
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7.3.3 Reporting period

Specifies the time period covered by the report.

7.3.4 Progress against test plan

Describes the progress that has been made against the test plan. Any notable deviations from the plan
should be highlighted, with explanations of the reasons for deviation, descriptions of any remedial
actions, an account of the effects, and consideration of the implications with regard to planned project
objectives.

7.3.5 Hactors blocking progress

Identifie§ those factors that impeded progress during the reporting period and the corresponding
solutiongthat were implemented to resolve them. Outstanding (unsolved) issues still impgding progrefs
should b¢ recorded and possible solutions identified.

7.3.6 Test measures

Presents|the collated test measures related to the reporting period.

EXAMPLH This can include measures on test cases, defects, incidents, test eoverage, activity progress apd
resource ¢gonsumption.

7.3.7 New and changed risks

Lists the|new risks that have been identified as a result of testing as well as changes to existing risks
during tHe reporting period.

7.3.8 Rlanned testing

Describep the planned testing for the next repoxting period.
7.4 Test completion report

7.4.1 (Qverview

The test fompletion report provides a summary of the testing that was performed. This may be for the
project/grogramme as a whole or for the particular test level or test type.

A.3 provides an outline ofthe test completion report, while Annex G provides examples that demonstrafte
how test|completiomreports can be developed for two different example projects.

The contents of the test completion report are specified in 7.4.2 to 7.4.10.

7.4.2 qummary of testing performed

Summarizes the testing performed across the project and/or in the test levels and test types that are in
scope for this report.

Provides details on what was tested and describes any constraints on how the testing was performed.

EXAMPLE This can include restrictions on test environment availability.

7.4.3 Deviations from planned testing

Describes deviations from the planned testing, if any. This section may also reference the section on
residual risks for any risks that the deviations pose to the testing and their relevant risk treatments.
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4.4 Test completion evaluation

Describes the extent to which the testing met the specified test completion criteria, and where
necessary, explains why the criteria were not met. This section may also reference the section on
residual risks for any risks that any incomplete completion criteria pose and their corresponding risk

tr
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eatments.

4.5 Factors that blocked progress

Describes those factors that impeded progress and the corresponding solutions that were implemented

to

7.

Pi

E3
re

7
Li

tr
th

7,
Li
E}
7,
Li
E}

7,
D
N

remove them.

4.6 Test measures

esents the collated test measures.

(AMPLE This can include measures for test cases, defects, incidents, test coverage, activity pro
source consumption.

4.7 Residual risks

sts the risks that are untreated at the end of the testing; this‘may be risks that have not 4
cated by the testing and /or any new risks identified as a result’of the final monitoring and ¢
e test.

4.8 Test deliverables

sts all the test deliverables produced as a result‘ef the testing and their location.

4.9 Reusable test assets

sts all the reusable test assets and\their location.

(AMPLE This can include testprocedures and test data.

4.10 Lessons learned
bscribes the resultsof the lessons learned meeting.

DTE If the project is following an agile methodology, the lessons learned may have been coll

cdptured iteratively during retrospectives. Key findings that are to be brought into future test levelg

Py

8

ojects wilhstill typically be documented in the test completion report.

(AMPLE This can include the test plan, test'Case specifications and test procedure specificationd.
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Dynamic test processes documentation

8.

1 Overview

The test documentation developed in the dynamic test processes comprise the following types:

— test specification, divided into:

©
©

— test model specification;
— test case specification;

— test procedure specification;
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NOTE 1

These can be separate documents, can appear as chapters in a test specification, can be in the form of

charters, or can be electronic records in a test tool, depending on the size and nature of the test project.

— test data requirements;

— test environment requirements;

— test data readiness report;

— test environment readiness report;

— test

— 1
— 1
— incid

The full
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A test mgdel is a representation ofiah aspect of the test item, which is focused on the attributes thiat
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A test mo
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EXAMPLE

pxecution documentation, divided into:
ctual results;

est results;

est execution log;

ent report.

femplates with explanatory text for each of these items of test do¢umentation are found fin
1. Annex A provides an abbreviated overview of each item of test documentation along with
rements, recommendations and permissions (shall, should and may) for each section of the
mentation. Annexes H to R provide examples of the dynamig test process documentation fpr
projects.

There are many test documentation styles and names, e.g.ih agile, session sheets and charters with
are often used. It is expected that when tailoring is required (see 4.1.3), other test documentatipn
headings can be substituted for the names used in-this document. A mapping can be produced aq a
pt tailoring process. In Annexes B to R, examples\for two different project types are presented with
r tailoring of test documentation names. The annexes are not inclusive of all test documentation namgs,
r test methodologies, but are intended to demenstrate some possible options.

5t model specification

jverview

quired test coverage. Thetest model and the required test coverage are used to derive the test
items.

del will either already exist (e.g. source code or state transition diagram used for developmerit)
documentediina test model specification.

ides ansautline of the test model specification, while Annex H provides examples thiat
rate hew test models can be described for two different example projects.

Examples of test models are equivalence classes, a set of identified boundaries on the edges|of
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The contents for a test model specification are specified in 8.2.2 to 8.2.7.

8.2.2 Unique identifier

Describes the unique identifier for the test model so that it can be distinguished from all other test
models. An automated tool may control the generation of the identifiers, or it may be done manually
according to an appropriate notation scheme. The unique identifier is not usually changed during the
lifetime of the test model, because it is used for traceability purposes.
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8.2.3 Objective

Identifies and briefly describes the particular focus of the test model.

8.2.4 Priority

Defines the priority of the testing associated with this particular test model, if needed.

8.2.5 Test strategy extract

Includes the part of the test strategy that describes the relevant test design technique|and test
cqmpletion criterion. This may also include whether the test will be automated or manually executed.

82.6 Test model

Presents the test model. The notation used for the test model will depend on the'required test coverage.
Thus, it can be written in natural language, formal language, expressed in ajtabular format, graphical
format or other format as appropriate. It may simply reference the artefaet/(e.g. source code) that is the
teist model.

812.7 Traceability

Describes traceability from the test model to associated requirements or artefacts (e.g. soufce code).
This can be recorded in a test traceability matrix.

8]3 Test case specification

83.1 Overview

The test case specification identifies the test coverage items and the corresponding test casep derived
by applying one or more test techniques,to'the test model.

A3 provides an outline of the test case’specification, while Annex I provides examples that denponstrate
h¢w test case specification can bedescribed for two different example projects.

The contents for a test case:specification are specified in 8.3.2 and 8.3.3.
813.2 Test coverage.items

83.2.1 Overview

SymmarizeSthe test coverage items identified from the test model. Test coverage items are dgrived by
agplying-a-test design technique to the test model.

EXAMPLE Test coverage items in the form of transitions between states can be derived from a state
trpnsition diagram by applying state transition testing.

NOTE The test coverage items can be described in lists or in tables in a document or using a tool, e.g. a
database or a dedicated test tool. Test coverage items are not always formally documented, as they can be seen as
a draft of test cases.

The contents for a test coverage item are defined in 8.3.2.2 to 8.3.2.5.

8.3.2.2 Unique identifier

Describes the unique identifier for the test coverage item so that it can be distinguished from all other
test coverage items. An automated tool may control the generation of the identifiers, or it may be done
manually according to an appropriate notation scheme. The unique identifier is not usually changed
during the lifetime of the test coverage item because it is used for traceability purposes.
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When the number or volatility of test coverage items is so high that the requirement for unique
identifiers becomes impractical, they may be replaced by the use of other means, generally based on
automated tools, to establish traceability between test cases and the test model.

8.3.2.3 Description

Describes the test coverage item; that is, the attribute that is expected to be covered by a test case
according to the test design technique that was used during its derivation. It may also include additional
information about the coverage item.

EXAMPLE Whether or not it is a valid or invalid equivalence partition.

8.3.2.4 |Priority

Defines the priority for the testing of this particular test coverage item, if needed. The higher priority
test covefage items will be executed before lower priority test coverage items.

8.3.2.5 | Traceability

Describep traceability from the test coverage items to the test model. Thisinay be recorded in a test
traceabiljty matrix.

8.3.3 Test cases

8.3.3.1 |Overview

Defines the test cases derived from the test coverage itemsvA test case specifies how one or more test
coverage|items are exercised to help determine whether or not the test item has been implement¢d
correctly

The numper of test cases derived from test coverage items will depend on the test coverage criterign
defined ip the test plan (e.g. if only 80 % test€overage is required not all test coverage items need fo
have an #ssociated test case) and the risk level associated with the test coverage item (e.g. more test
cases ard normally generated for higher xisk test coverage items).

NOTE The test cases can be descriped in lists or in tables in a document or using a tool, e.g. a database or a
dedicated|test tool.

The inforymation for a test case,is specified in 8.3.3.2 to 8.3.3.8.

8.3.3.2 | Unique identifier

Describep the unique-identifier for the test case so that it can be distinguished from all other test casgs.
An autonpated toolmay control the generation of the identifiers or it may be done manually according fo
an appropriate hotation scheme. The unique identifier is not usually changed during the lifetime of the
test case|because it is used for traceability purposes.

8.3.3.3 Objective

Identifies and briefly describes the special focus or objective of the test case. This is typically in the
form of a title.

8.3.3.4 Priority

Defines the priority for the testing of this particular test case, if needed. The higher priority test cases
will be run before the lower priority test cases, where possible.
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8.3.3.5 Traceability

Describes traceability to the test coverage items that the test case exercises. This may be recorded in a
test traceability matrix.

8.3.3.6 Preconditions

Describes the required state of the test environment and test data and any special constraints
pertaining to the execution of the test case.

ecific test
dqta and the currently active form or screen.

This can be described explicitly, or it can include references to other test cases, whose execution will set
the preconditions.

The environment needed may be described collectively for one or more test 'cases, or it may not be
d¢scribed in each individual test case specification if the description in the té€stplan is sufficignt.

8.3.3.7 Inputs

Specifies each action required to bring the test item into a state.where the expected resullt can be
cqmpared to the actual results. The level of detail provided by thé-descriptions should be tailqred to fit
the knowledge of the test executors.

NOTE This can require provision of input data and/or evefts, e.g. button clicks, to the test item. Spme of the
input data can be specified by value, while others may be’specified by name. Constant tables, transag¢tion files,
ddtabases, files, terminal messages, memory resident areas, and values passed by the operating system can be
cdnsidered.

Specifies all required relationships between input events.
EXAMPLE A relationship can be timing.

The actions may be numbered withinthe test case, if needed.

83.3.8 Expected results

Specifies the expected outpiits and behaviour required of the test item in response to the inputp that are
given to the test item when it is in its precondition state. Provides the expected values (with tplerances
ere appropriate) for'each required output.

EXAMPLE Behaviour required of the test item can be response time.

The actions(fequired to compare the expected results to the actual results may also be spedified. For
instance; examining the output in a field on a form that is not active when the input is provided, waiting
for a batch job to run and a report to be printed out and examined, or closing down the test|item and
rgstarting it to examine stored data.

8.4 Test procedure specification

8.4.1 Overview

The test procedure specification describes the test cases in execution order, along with any associated
actions that may be required to set up necessary preconditions and any post-execution wrap up
activities.
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The test procedures may be described in lists, in tables, in a document or stored by a tool, such as a
database or a dedicated test case management tool.

NOTE

The test procedures can be described in lists or in tables in a document or using a tool, e.g. a databa

or a dedicated test tool.

se

A.3 provides an outline of the test procedure specification, while Annex | provides examples that
demonstrate how test procedure specifications can be described for two different example projects.

The contents of the test procedure specification are specified in 8.4.2 to 8.4.8.

8.4.2
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Jnique identifier

5 the unique identifier for the test procedure so that it can be distinguished from all other t¢
es. An automated tool may control the generation of the identifiers or it may be done‘manual
b to an appropriate notation scheme. The unique identifier is not usually changed during t}
fthe test procedure, because it is used for traceability purposes.
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5 the necessary actions to prepare for executionof the test cases specified in the test procedur
typically be the actions to set up the preconditions for the first test case to be executed.

)rdered test cases

lly within the test procedurel’The degree to which the procedure can be varied may |

may be a reference to the test cases, or it may be a copied list of the test cases.

ecution of one or-more test cases in the procedure does not set the preconditions for tl
test case, actions-to set the preconditions may be added between test cases.

procedure~may include placeholders to record actual results and test results. Alternative
sults andtest results may be recorded in the actual results and test result (see 8.9).

telationship to other procedures

test cases in the order in which-they are to be executed. The test cases may be number¢
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Describes dependencies this test procedure may have on any other test procedures.

Examples of dependencies on other test procedures include that they are executed before this one,
concurrently with this one, or subsequent to this one.

8.4.8 Stop and wrap up

Describes the actions necessary to bring execution to an orderly halt and the actions necessary after
the execution of the procedure has been completed.

EXAMPLE Actions can be termination of logging or resetting of test database.
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8.5 Testdatarequirements

8.5.1 Overview

The test data requirements describe the test data needed to execute the test procedures defined in the
test procedure specification.

NOTE The data quality model defined in ISO/IEC 25012 can support the identification of test data
requirements. Data quality characteristics include accuracy, completeness, consistency, credibility, currentness,
accessibility, compliance, confidentiality, efficiency, precision, traceability, understandability, availability,
pdrtability and recoverability. Data quality can be measured via data quality measures defined in ISO/IEC 25024.

Al3 provides an outline of the test data requirements documentation, while Annex K providés examples
that demonstrate how test data requirements can be described for two different example projects.

The contents specified in 8.5.2 to 8.5.7 apply to each individual Test Data Requirenient.

8/5.2 Unique identifier

Provides a unique identifier for each test data item so that it can be distinguished from all gther test
dqta items.

8/5.3 Description

Defines the specific name and required values or ranges of alues for each test data element. Itfmay also
d¢scribe when data needs to be made anonymous or mafijpulated in other ways.

EXAMPLE “At least 10 customers must exist in the,database with complete and correct CustomeyID and all
other mandatory customer information.”

8/5.4 Responsibility

Specifies who is responsible for making-the test data available.

8/5.5 Period needed

entifies when and for how Jong the test data is needed. Test data may be needed for a single yndivided
pé¢riod or for several separate periods.

8/5.6 Resetting needs

Specifies if the test data needs to be reset during testing.

8/5.7 Akchiving or disposal

Ic1entifies when and how test data may be archived or disposed of after completion of the testi|ng.

8.6 Test environment requirements

8.6.1 Overview

The test environment requirements describe the properties of the test environment needed to execute
the test procedures defined in the test procedure specification. If test environment requirements have
been fully specified elsewhere, then separate test environment requirements documentation is not
needed.

EXAMPLE The test environments requirements can be found in the organizational test practices, test plan
or test specification.
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In practice, the test environment might not be a perfect representation of the operational (production)
environment. As such, the test environment requirements should mention the degree to which each
test environment item needs to represent the operational environment.

A.3 provides an outline of the test environment requirements documentation, while Annex L provides
examples that demonstrate how test environment requirements can be described for two different
example projects.

The contents specified in 8.6.2 to 8.6.6 apply to each individual test environment item that is specified
in the test environment requirements.

8.6.2 nique identifier

—_—

Provides|a unique identifier for each test environment item so that it can be distinguished from all
other tedt environment items. Unique identifiers are used for traceability issues, so they’should npt
usually ble changed during the lifetime of the test environment.

8.6.3 est environment item

Identifie§ each element of the test environment that is required for executiefv of the test procedurgs
defined iph the test procedure specification. Test environment items may lje required to support set-jip
before tHe execution of a test procedure, for execution of test procedur€s and for any activities after
test execfition. If each test environment item is not a perfect reflection'of the operational (productiop)
environment, then the degree to which each test environment item represents or deviates from the
operatiofal environment should be stated.

EXAMPLE The test environment items can be divided into the&(following types, although other types can pe
needed dgpending on the specific environment requirements:

— hardyvare;

— midd]eware;

— software, e.g. specific systems or browsers;

— interfaces to other systems and interfacing systems;
— peripherals, e.g. printers;

— mobile devices, e.g. mobile phones, tablets;

— comrhunication means, e.g:-web access;

— tools
— seculjity;

— venug, e.g,size of rooms, desks/chairs and background noise level;

— accegsories, e.g. special pre-printed paper forms.

8.6.4 Description

Identifies the environment item in sufficient detail for it to be implemented as required.

EXAMPLE This can include precisely named hardware or software in specific versions and specific
configurations. It can also list required batch jobs that need to be run at certain points during testing to support
the testing process, such as the requirement to run a standard set of batch jobs nightly, so as to reflect the
production environment.
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8.6.5 Responsibility

Specifies who is responsible for implementing each test environment item and for making each item
available.

8.6.6 Period needed

Identifies when and for how long the environment item is needed. An environment item may be needed
for a single undivided period or for several separate periods.

8]7 Test data readiness report

8J7.1 Overview
The test data readiness report describes the fulfilment of each test data requirentent.
NOTE The data quality model defined in ISO/IEC 25012 can support the assessment of test data refadiness.

Al3 provides an outline of the test data readiness report, while Anaéx”M provides examples that
d¢monstrate how test data readiness reports can be described for twedifferent example projécts.

The contents specified in 8.7.2 and 8.7.3 apply to each individualtést data requirement specif]ed in the
teist data readiness report:

8/7.2 Unique identifier

The unique identifier used in the test data requirements for each test data item.

8)7.3 Description of status

Describes the status of the required test@data item. The status may include a description of how the
adtual test data deviates from the requitements, e.g. in terms of values or volume.

8/8 Test environment readiness report

8.1 Overview
The test environmentgeadiness report describes the fulfilment of each test environment requjirement.

AJ3 provides an putline of the test environment readiness report, while Annex N provides gxamples
that demonstrate-how test environment readiness reports can be described for two differenf example
projects.

The contents specified in 8.8.2 and 8.8.3 apply to each individual test environment requirement
specified in the test environment readiness report:

8.8.2 Unique identifier

The unique identifier used in the test environment requirements for each test environment item.

8.8.3 Description of status

Describes the fulfilment of each required test environment item.

EXAMPLE This statement can include a description of how the actual test environment deviates from the
requirements, e.g. in terms of versions or configuration.

NOTE This section can also be used to record the availability of certain test environment items (e.g. other

applications that are integrated with the test item) as these can have an impact on testing if they are unavailable.
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8.9 Actual results and test result

8.9.1 General

The actual results and the test result can be stored within a copy of the test case specification or
test procedure specification (when test cases are embedded within a test procedure specification).
The actual results and test result are not usually considered as independent documents. By storing
actual results and test result in a copy of the test case specification or test procedure specification, the
documents become a combined specification and results document.

The requfrements for the actual results and test results are defined in 8.9.2 and 8.9.3.

8.9.2 Actual results

The actufal results are a record of the result of the execution of a test case. The actual results are
comparef to the expected results to determine the test result.

Actual r¢sults are not always formally recorded. For some types of systemse.g regulated safefy
critical), there may be a requirement to fully document the actual results, and/Aor some systems (e|g.
those with high data integrity or reliability requirements) the testers may:choose to fully record the
actual repults. The recording of actual results may be done by an automatédjtool during test executioh.

Some tedt cases may include actions that provide results, which are-not part of the actual results |of
executing the complete test case, but intermediate results. These maybe recorded separately in the test
log or with the actual results (with a clear distinction between the‘actual results and the intermediate
results).

8.9.3 Testresult

The test [result is a record of whether or not a specific test case has passed or failed; i.e. if the actulal
results cgrrespond to the expected results or if deviations were observed, or if planned execution of the
test case[was not possible.

EXAMPLH If the actual results and expectediresults match, then the test result can be a tick mark or the word
“passed”. Ptherwise, if the test case execution fails, then the test result can be marked with a cross or with the
word “failled” along with the unique identifier of the incident report that was raised as a result of the observatipn
of the tesf failure. If the test case cannétvbe executed, then the test result can be marked as “blocked”, typically
along with information on what caused the test case to be blocked, if that information is available.

Sometimps this process is €ully automated, with the tool comparing the actual results to expected
results, and providing a réport of which test cases passed, failed, or cannot be executed.

NOTE Test result is.sometimes referred to as the “pass/fail” status of a test case.

8.10 Test execution log

8.10.1 Qverview

Records details of the execution of one or more test procedures as a series of events. Each event may be
described in a list, a table, in a document or stored in a tool, such as a database or a dedicated test case
management tool.

EXAMPLE Events that can be recorded in the test execution log include:
— the date/time that the test execution session started and ended;
— the starting date/time at which each individual test was executed;

— the details of when a sudden drop in performance occurred of the computer on which a test was being
executed;
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— afailure, which makes further execution of a test impossible;
— adisruption to the test environment that causes the actual results to be unreliable.

A.3 provides an outline of the test execution log, while Annex Q provides examples that demonstrate
how the test execution log can be described for two different example projects.

The contents of the test execution log are specified in 8.10.2 to 8.10.5, which apply to each individual
event recorded in the log.

8-13-2 Uu;quc ;dcut;f;cn
Defines a unique identifier for each event in the test execution log.

8/10.3 Date/time

Defines the precise time and date at which each event was encountered.

8/10.4 Description

Describes what happened during each event. This may include a reference to the test procedure and
telst case being executed when the event was encountered, if relevant.

8/10.5 Impact

Describes the impact on test execution and the actual result, if relevant.
8111 Test incident report

8/11.1 Overview

Altest incident is any issue that is noticed during testing that requires investigation, such as|when an
adtual result deviates from the expected result of a test or when the system behaves different]y to how
a tester expected. Test incidents arerecorded in test incident reports. There will be one incidgnt report
for each unique incident (incident reports may also be known as defect reports, bug repdrts, fault
rgports, etc.).

The incident reports may-be documented in lists or in tables in a document or using a tgol, e.g. a
d3tabase or a dedicated bug-tracking tool.

The format of an(incident report may be defined elsewhere in an organization, for example gs part of
the Incident Management Processes, in which case that definition should be used.

An incidefit report in this context documents an incident recognized during testing.

NOTE Incidents can occur, and be reported, in other contexts, e.g., ambiguities in a business reqpirements
syecification discovered during software design, or a software failure occurring during production.

The test incident reporting template that is described in this clause only incudes those fields that are
needed when the incident report is first raised. More information can be added to the incident report as
it passes through the wider incident management process.

EXAMPLE Additional information that can be added to the test incident report as it moves through the
broader incident management process includes the following: the cause of the incident, information on what was
changed in the test item to fix the defect, the results of retesting the defect after fix, the root cause of the defect
and the person that the defect is allocated to at any given time.

A.3 provides an outline of the test incident report, while Annex R provides examples that demonstrate
how a test incident report can be described for two different example projects.

The contents of the test incident report are specified in 8.11.2 to 8.11.9.
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8.11.2 Timing information

Records the date and possibly also the time when the incident was observed.

8.11.3 Originator

Specifies the name and title of the individual who reported the incident.

8.11.4 Context

Describep the context in which the incident was observed.
EXAMPLH This can include:

— test ifem the incident occurred in (i.e. name of the system or product being tested), including-its versipn
numler;

— the t¢st procedure and test case, including their unique identifiers, being executed when the incident wps
obsernved;

— any felevant information about the test environment or test data not included,in other documents apd
considered significant by the tester;

— the tgstlevel/type in which the incident was observed.

8.11.5 Description of the incident

Provides|a detailed description of the incident. Indicates_if the incident is reproducible, and, if 4o,
provides|enough information to reproduce it.

Related information and observations that can help to\isolate (and potentially help with correction) jof
the causq of the incident may be included.

The descfiption may also reference where additional evidence or supporting information can be found
to aid in ¢liagnosis of the incident.

EXAMPLE Such evidence can include socreenshots, system logs and output files.

It may al$o identify the existence of any known workarounds.

8.11.6 (riginator’s assessment of severity

Indicated, from the originator’s point of view, the impact the incident can have from both technical and
business|perspectivestThis may include an estimate of the time and effort to fix the associated defect.

EXAMPLH1  Technical impact can include the user’s ability to perform tasks and operate the system, or the
tester's abjility te-continue testing the system after the incident occurred.

EXAMPLH 2</ ,Business impact can include consideration of how the organization's reputation can be negativgly

impacted bsrthe-incident-ifit were to-occurinthe Hve production-system
y-eRe-HeaeRsHiewereto-occudihtherdve proatdcHoRSyyste -

8.11.7 Originator’s assessment of priority

Provides an evaluation of the urgency for the repair. Most organizations have from three to five
categories.

EXAMPLE A categorization scheme can be that the most serious category, e.g. “Fix now”, means that the
product is unusable, and the least serious, e.g. “Fix in support”, is a cosmetic incident.
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8.11.8 Risk

Provides information on the introduction of new risks or changes to the status of existing risks, where
applicable.

8.11.9 Status of the incident
Identifies the current status of the incident.
NOTE A common sequence for incidents as they progress through their life cycles can be: “Open”, “Approved

fof Tesolution, ASsigned for resolution, Fixed , Retested with 11X conlirmed and Closed . Othelr possible
sthtus values can be “Rejected” or “Withdrawn”.
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Annex A
(normative)

ISO/IEC/IEEE 29119-3 requirements, recommendations and
permissions

A.1 Overview

This annex explains how the requirements (shall), recommendations (should) and-permissions
(may) of [ISO/IEC/IEEE 29119-2 activities and tasks that generate information items map to the test

documerjtation templates defined in this document.

A.2 Common information contents

Table A.1 summarizes the requirements that apply to the common inforination (see Clause 5), whith
shall app]y to all test documentation defined in this document. The positien of this information in ea¢h
item of tgst documentation can vary between organizations and within'an organization.

Table A.1 — Summary of requirements that apply to all test documentation in this document

ISO/IEC/IEEE 29119-3 Clauses AO equirement (shall)
5.2.1 Unil]ue identification of document Shall
5.2.2 Issying organization Shall
5.2.3 Apgroval authority Shall
5.2.4 Change history Shall
5.2.5 Staflus Shall
5.2.6 Intrjoduction Shall
5.2.7 Scope Shall
5.2.8 Ref¢rences Shall
5.2.9 Glogsary Shall

A.3 Test documentation contents

Table A.2 summarizes the requirements, recommendations and permissions for ISO/IEC/IEEE 29119-3.
These requiremeriits are based on the activities and tasks defined in ISO/IEC/IEEE 29119-2.

Table A¥2 — Summary of requirements, recommendations and permissions for ISO/IEC/

IEEE 29119-3

ISO/IEC/IEEE 29119-3 information items Requirement (shall), recommendation
(should), permission (may)
6.2 Test policy Shall
6.2.2 Objectives of testing Shall
6.2.3 Test process May
6.2.4 Test organization structure May
6.2.5 Tester training May
6.2.6 Tester ethics May
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Table A.2 (continued)

ISO/IEC/IEEE 29119-3 information items

Requirement (shall), recommendation

(should), permission (may)

6.2.7 Standards May

6.2.8 Other relevant policies May

6.2.9 Measuring the value of testing May

6.2.10 Test asset archiving and reuse May

6.2.11 Test process improvement May

613 Organizational test practices Shall AN

6.3.2 Organization-level test practice statements Shall nQ‘l/
6.3.2.2 Risk management approach Shall 0 v
6.3.2.3 Test selection and prioritization Shall ,\O) -
6.3.2.4 Test documentation and reporting Should O\'\ K
6.3.2.5 Test automation and tools Should . -
6.3.2.6 Configuration management of test work products |Should /Q\/(/
6.3.2.7 Incident management Shoul‘('i.\‘</v

6.3.2.8 Test levels

Should’

6.3.2.9 Test types

ould

6.3:2.10 Rules/guidelines for deviation from organizatio@ ould
tést practices X
6.3.3 Test level /type-specific organizational test practi{e state- | Should
njents R
6.3.3.1 Entry and exit criteria \\\( Should
6.3.3.2 Test completion criteria \0\ Should
6.3.3.3 Test documentation and repm;t'{ng) Should
6.3.3.4 Degree of independence N Should
6.3.3.5 Test design techniques \’\\Q‘ Should
6.3.3.6 Test data \.O Should
6.3.3.7 Test environme.n}:.\‘L~ Should
6.3.3.8 Metrics to be@@h%lcted Should
6.3.3.9 Retesting, . Should
6.3.3.10 Regr@'%}l testing Should
7|2 Test plan N C)V Shall
7.2.2 Cont?@?iesting Shall
L@@‘Projects / testlevels / test types Shall
. (2222 Test items Shall
«/m Test scope Shall
7.2.2.4 Test basis Shall
7.2.3 Assumptions and constraints Shall
7.2.4 Stakeholders Should
7.2.5 Testing communication Should
7.2.6 Risk register: Shall
7.2.6.2 Product risks Shall
7.2.6.3 Project risks Shall
7.2.7 Test strategy Shall
7.2.7.2 Test levels Shall
7.2.7.3 Test types Shall
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Table A.2 (continued)

ISO/IEC/IEEE 29119-3 information items Requirement (shall), recommendation
(should), permission (may)
7.2.7.4 Test deliverables Shall
7.2.7.5 Test design techniques Shall
7.2.7.6 Entry and exit criteria Shall
7.2.7.7 Test completion criteria Shall
7.2.7.8 Degree of independence Shall
7.2.7.9 Metrics to be collected Shall AN
7.2.7.10 Test data requirements Shall nQ‘ v
7.24.7.11 Test environment requirements Shall 0 v
7.4.7.12 Retesting Shall 9
7.2.7.13 Regression testing Shall O\'\ K
7.2.7.14 Suspension and resumption criteria Shall . q/J
7.24.7.15 Deviations from the organizational test practices |Should /Q\f/
7.2.8 Tgsting activities and estimates Shall ‘_\QOV
7.2.9 Stpffing Shal /)
7.2.9.2 Roles and responsibilities Shall (_\\\v
7.2.9.3 Hiring needs Sho&@v
N
7.2.9.4 Training needs Should
7.2.10 Jchedule _{shall
7.3 Test status report ‘ QV Shall
7.3.2 Test status c\\}\ Shall
7.3.3 Reporting period ‘Q)\' Shall
7.3.4 Progress against test plan \’i\.\ Shall
7.3.5 Factors blocking progress ,‘Q)Q\ Shall
7.3.6 Test measures ,\A\ Shall
7.3.7 New and changed risks \L\V Shall
7.3.8 Planned testing - ’\CJ\ Shall
7.4 Test ¢gompletion report . Shall
7.4.2 $ummary of testing@o}med Shall
4.3 Deviations from pl%-n»}l;ad testing Shall
7.4.4 Test completi@e:/,aluation Shall
7.4.5 Factors tpa\%'l%cked progress Shall
7.4.6 Test m@\fres Shall
74.7 Regl)&gal‘ risks Shall
4.8 Test deliverables Shall
7.4.9 Reusable test assets Should
7.4.10 Lessons learned Shall
8.2 Test model specification Shall
8.2.2 Unique identifier Shall
8.2.3 Objective Shall
8.2.4 Priority Shall
8.2.5 Test strategy extract Shall
8.2.6 Test model Shall
8.2.7 Traceability Shall
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Table A.2 (continued)

ISO/IEC/IEEE 29119-3 information items Requirement (shall), recommendation
(should), permission (may)
8.3 Test case specification Shall
8.3.2 Test coverage items Shall
8.3.2.2 Unique identifier Shall
8.3.2.3 Description Shall
8.3.2.4 Priority Shall
8.3.2.5 Traceability Shall AN
8.3.3 Test cases Shall nQ‘V
8.3.3.2 Unique identifier Shall 0 v
8.3.3.3 Objective Shall )
8.3.3.4 Priority Shall O\'\ K
8.3.3.5 Traceability Shall /’(]/J
8.3.3.6 Preconditions Shall /Q\f/
8.3.3.7 Inputs Shall &/
8.3.3.8 Expected results Sh@p‘
8l4 Test procedure specification all”
8.4.2 Unique identifier q_ all
8.4.3 Objective A~ |shall
8.4.4 Priority <& |shan
8.4.5 Start up QV Shall
8.4.6 Ordered test cases c\\}\ Shall
8.4.7 Relationship to other procedures ‘Q)\ Shall
8.4.8 Stop and wrap up \’i\.\ Shall
8l5 Test data requirements ,‘Q)Q\ Shall
8.5.2 Unique identifier AA\ Shall
8.5.3 Description \L\V Shall
8.5.4 Responsibility ﬁ\\o\ Shall
8.5.5 Period needed . (U Shall
8.5.6 Resetting n'@\@\ ) Shall
8.5.7 Archiving&pliisposal Shall
816 Test envi@u;l/ent requirements Shall
8.6.2 Unfqtre identifier Shall
%@{t environment item Shall
@gﬂbescription Shall
86,5 Responsibility Shall
= P g ~J
8.6.6 Period needed Shall
8.7 Test data readiness report Shall
8.7.2 Unique identifier Shall
8.7.3 Description of status Shall
8.8 Test environment readiness report Shall
8.8.2 Unique identifier Shall
8.8.3 Description of status Shall
8.9 Actual results and test result Shall
8.9.2 Actual results Shall
© ISO/IEC 2021 - All rights reserved 35

© IEEE 2021 - All rights reserved


https://iecnorm.com/api/?name=ac68c934b4fb547d776d265381a4efaa

ISO/IEC/IEEE 29119-3:2021(E)

Table A.2 (continued)

ISO/IEC/IEEE 29119-3 information items

Requirement (shall), recommendation
(should), permission (may)

8.9.3 Testresult Shall
8.10 Test execution log Shall
8.10.2 Unique identifier Shall
8.10.3 Date/time Shall
8.10.4 Description Shall
8.10.4 Impact Shall
8.11 Incident report Shall
8.11.4 Timing information Shall
8.11.4 Originator Shall
8.11.4 Context Shall
8.11.9 Description of the incident Shall
8.11.€4 Originator’s assessment of severity Shall
8.11.7 Originator’s assessment of priority Shall
8.11.4 Risk Shall
8.11.9 Status of the incident Shall
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Annex B
(informative)

Overview of examples

Bi{1 Overview

Anhnexes C to R contain examples of the application of each information item (template)-for pgile and
trpditional projects, to demonstrate the applicability of this standard to both types‘of-projedts. These
arle examples only, and many variations are possible and likely.

The example test documentation is based on two fictional organizations:

— Agile Corporation is a large publication organization producing magazines and bodks. Agile
Corporation has an internal IT department, which is responsiblé-fot developing and sypporting
the organization’s IT products. Products are built by a single-agile team and all develgpment is
conducted under an agile lifecycle. The organization has several years of experience wprking in
this way and finds that it works well with their needs for agw and enhanced IT systems t¢ support
their business. The organization has chosen to adopt anihternational standard for their testing, to
demonstrate to their customers that they care aboutquality.

The product featured in this example is the develgopment of a new web-based magazine subscription
system that allows customers to become subseribers and allows existing subscribers to change
their personal information and order new or extended subscriptions.

— Traditional Ltd is a small company that produces advanced analysis equipment for thg farming
industry. Some of their products aresafety-critical, in the sense that incorrect analysis repults risk
causing the prescription of incorrectfertilizer doses (either too much or too little). The organization
is hence required to produce the.product according to an international standard that dem¢nstrates
and retains evidence of correct behaviour during testing, along with solid test planning, traceability
and reporting.

The example projectAfeatures the development of the PC-based portion of a product called UV/
TRT-14 33a. It is an.apparatus to measure fertilizer components and their concentration in earth
samples. The apparatus has a user interface working on a PC with wireless connecti¢n to the
measuring system.

The traditionallexamples are detailed, as they are designed to achieve full conformance (sge 4.1.2).
The agile examples are lightweight (i.e. minimal and lean), as they are designed to achieve tailored
cqnformance (see 4.1.3), with some information communicated verbally. Agile Corporation’s adoption is
a1 acgéptable form of tailoring, due to the lower perceived development, testing, quality and coptractual
ri ks 1nvolved w1th the1r product The more heavywelght documentatlon prepared by Tradltlonal Ltd
: : : - : : S : H1g across
the hfecycle Any orgamzatlon can adopt the level of test documentatlon that sults thelr teams and
systems, from full conformance (i.e. production of all documents and inclusion of all fields) to tailored
conformance with a minimal set of test documentation, with agreement from relevant stakeholders.

Not all examples in these annexes include all of the common information (see Clause 5), as the examples
focus specifically on the testing-related contents of each information item.

The examples might not be internally consistent; each section is to be regarded as an independent
example of the information related to the topic (heading).

The examples are not always complete. Where paragraphs or omitted text have been left out, this is
marked by ellipsis, like this "..."
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The word “shall” appears in some of the examples. These “shall’s are example wordings only and are
not normative.

The examples do not follow the editorial rules in the ISO/IEC Directives, Part 2. Explanations on the
examples are provided in NOTEs.
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Annex C
(informative)

Test policy

C{1 Example 1 - Agile Corporation
Test Policy - Agile Corporation

Obpjectives of testing: To provide enough information to determine the quality and release feadiness
off each product under test.

Test process: The test process is based on ISO/IEC/IEEE 29119-2 and'is aligned with [the agile
d¢velopment methodology. All agile delivery teams are required to atilise automated Tept-Driven
Development (TDD) for unit testing and Acceptance Test Driven Devélopment (ATTD) for syptem and
rggression testing.

Test organization: Testers are allocated to agile development\(delivery) teams from a cengral pool,
wijith each tester reporting to their agile Delivery Lead. Central experts (working under th¢ Head of
Tgsting) are also available to provide test consultancy services to each product as required.

Training: All testers are required to have an appropriat€ university degree or a minimum foyndation-
lepel industry certification in software testing. Testers are expected to be knowledgeablg¢ in agile
cqncepts or to become so within three months of jéining an agile team.

Ethics: All testers will adhere to the Tester’s.Code of Ethics

Standards: Agile Corporation utilises ‘tailored versions of ISO/IEC/IEEE 29119-2 and [ISO/IEC/
IHEE 29119-3, with all tailoring degjsions design to suit the organization's agile practices and all
rdquiring approval by relevant the-Head of Testing, Delivery Leads and Product Owners.

Related relevant policies: Software Development Policy for Agile Corporation, version 4.3 (12f2/2019).

Test process improvement & value determination: Retrospectives at the end of each iteration will
cdpture lessons learned and improvement concepts and will reflect on the value of testing practices.
Impprovement action$:will be actioned during future iterations. Innovations are shared with other agile
teams for testing-maturity uplift across the organisation.

Test asset archiving & reuse: all session sheets, documented tests & test automation frameworks will
b¢ retained\according to the Release Test Plan for each team.

C{2¢<«Example 2 - Traditional Ltd

Test Policy - Traditional Ltd

Objectives of Testing: Testing is conducted as a means for improving user and customer confidence
in our products and determining when systems are ready for release. Testing is one of many means to
achieve this goal.

Test Process: All testing is conducted according to ISO/IEC/IEEE 29119-2. The test process includes
all test activities in the standard, namely: organizational test practices, test planning, analysis and
design of test cases and procedures, specification of test environment and test data requirements,
test execution and recording of the test including registration of any incidents, and test completion
and reporting. Static testing is also conducted on all projects according to ISO/IEC 20246. All software
development projects must include a test project, with both projects starting at the same time.
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Test Organization Structure: Each project will be allocated with testers that have specialist
capabilities as required from a central pool. Each tester will report to their project manager and also
independently to the Head of Testing as required (e.g. for escalation of testing-related risks or issues).

Tester Training: All testers are expected to have achieved a minimum university-level degree in
computer science, computer technology, software engineering or similar course. All testers must also
complete testing certifications that match their staffing level, which includes foundation level training
for all staff, advanced test design for test analyst / senior test analysts and test management training
for test leads and above.

Tester E

Standargls: The organization follows ISO/IEC/IEEE 29119-2, ISO/IEC/IEEE 29119-3, ISOME

[EEE 291
IEEE 122

Other R
Software
companyj

Measuri
calculate
calculatis

Test Ass
centralis
control t
team at {
standard

Test Process Improvement: After each iterative reledse of a system to production, members of ea

project tg
conducte
next rele
existing

within eg

Issued b

Approve

hicsT At testers witt fottow the organizationat code of ethics:

19-4 and ISO/IEC 20246 (for Static Testing). The organization also follows the-1SO/IE
07 product development lifecycle.

plevant Policies: All software development is conducted according to the Traditional L
Development Life Cycle, which is based on the above standards and can,-be found on tl
intranet.

hg the Value of Testing: All projects are required to collect metfics that can be used
the return-on-investment (ROI) for testing practices and new,innovations. This can inclu
1g ROI in terms of reduced testing cost and effort and reduced titve-to-market.

et Archiving & Reuse: All projects will store and maintaii-manual regression test suites in t}
bd test management tool. All automated test scripts will be stored in the central code/versi
ol. All manual and automated test scripts will be handed over to the business-as-usual (BAl

knowledge retention and transfer process durihg handover).

bam, including all testers, will conduct a réview of the testing and quality assurance practic
d throughout the release, to identify improvements that can be implemented throughout t}
nse cycle. An annual test practice assessment will also be conducted, to determine wheth
festing practices are suitable and“to identify new improvements that can be implements
ch project and as broader orgafiizational testing improvement initiatives.

y Miguel Sanchez (Head of.Testing) and Ursula Myers (Head of Development)
d by Sarah Blacksmith (Chief Technology Officer)

he completion of each project, after the warranty,period is complete (using the company
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Annex D
(informative)

Organizational test practices

1 Example 1 - Agile Corporation

Organizational Test Practices - Agile Corporation
S¢ope: The Organizational Test Practices are applicable to all testing conducted atAgile Corpgration.

Rjsk management: All agile teams must conduct a product & project risk assessment bas¢d on the
Tgsting-Related Risk Management Process (TRM56) defined on the team wiki. Risk assessments are
cqnducted during iteration zero and revisited during subsequent iteratipnplanning meetings.

Test selection & prioritization: All test selection and prioritization\will be based on the iteration risk
agsessment, which will be carried out during each iteration planning’/session.

Test automation, tools, defect/incident management & tést'documentation: Tests are ayitomated
enever possible via Agile Corporation's central automation framework, with scripts stored in the
cqntral source control system. Exploratory test sessions-are captured via the approved recorfling tool,
ith execution evidence stored in the central test mahagement tool. Manual tests (when reqdired) are
also stored in the central test management tool. All‘manual and automated tests must be tracdd to user
stpries. Defects are stored in the task/requiremé&nt management system, either as defects Jinked to
uger stories, or as comments on user stories, using the standard defect and story management practices
and standard templates that have been configured into the tools. All agile teams must prepare a one-
ge Release Test Plan, Iteration Test Plans (whiteboard-based), Test Cases for high risk featpres, and
anp end of release one-page Test Summaty Report.

Reporting: Test progress is reported verbally at morning stand-up. Due to client requirements, a point-
inttime capture of test status is‘captured weekly on the team wiki, indicating numbers of testg passing,
failing and blocked per sprint:-In teams that are recording defects on separate defect cards, defect
cqunts per severity level are:also reported weekly on the wiki. Test and defect status are availpble real-
time on the team’s dashboards. Due to client requirements, all teams will be required to prodluce one-
page Test Summary Reports.

Configuration management of test assets: The organization's requirement management, test
anagement-and test automation tools have in-built configuration management for all assefts stored
ithin each«tool. All document-based assets will be stored on the team wiki, with manudl version

cqntrol applied to ensure each unique document version is captured and backed up.

e criteria
glsessions.
Levels of testing typlcally applied include unlt 1ntegrat10n story/system, system integration, acceptance
and production verification testing. Types of testing typically applied are functional, performance,
accessibility, penetration and disaster/recovery testing. Entry criteria, exit criteria and test completion
criteria are specified in the Definition of Done. Test techniques from ISO/IEC/IEEE 29119-4 are tailored
to ensure testing remains lean.

Test levels, types & technlques Types of testlng that prove user stories meet thelr acceptang

Guidelines for deviation from Organizational Test Practices: Each team is required to use the same
templates for requirement/story management, defect management and test management within the
organization's suite of tools. Test documentation templates (i.e. for written documents) can be tailored
as required by each delivery team.
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Degree of independence: Each Agile team is assigned a tester that reports to the Delivery Lead.
However, testers also have the ability to report any risks or issues to the Head of Testing (HoT),
providing independence to all testing within the organization, as the HoT works in parallel to the
Head of Development and reports directly to the Chief Technology Officer. The test organization is
technically, managerially and financially independent from the development organization of Agile Corp,
while within each agile team, assigned testers participate directly in self-organizing teams that report
to their Delivery Lead.

Test environment & data: Developers conduct all unit and integration testing in the development
environment. All testers conduct story/system and system integration testing in the system test
environnpent. Users conduct acceptance testing in the pre-production environment. Performan}e,

accessibility, penetration and disaster/recovery testing is also conducted in the pre-prodaction
environnpent. Production verification and penetration testing are conducted in the productigon
environment. Obfuscated production data will be utilized during testing, ensuring allyuniqudly
identifialple private data is removed or masked prior to testing.

Metrics:
— Test progress is measured according to team velocity, which is assessed at the end of each iteratign

— Test putomation coverage is measured by the percentage of acceptance'criteria (from user storigs)
covered by automation tests, and is reported at the end of each iteration

From a groduct quality improvement perspective, the number of defects per severity level that slip
through fo production is assessed monthly, to identify opportuniti€s to improve iteration and releape
testing processes.

Retesting and regression testing: Tests are automated wherever possible, reducing regression testing
overheads. For all detected defects, an automated or manual regression test must be created.

D.2 Expmple 2 - Traditional Ltd

Organizational Test'Practices - Traditional Ltd

Item Practices
Risk manfagement ap- All projectssmust conduct a product & project risk assessment based on the organt
proach izationahTesting-Related Risk Management Process (TRM2019_04), which meets

the requirements of ISO 31000 and utilizes quality criteria from ISO/IEC 25010
and.ISO/IEC 25012. Risk assessments must be conducted at the start of each pro-
ject, ideally while requirements are still being written, and revisited regularly (e.
weekly) throughout each project. Any deviations from the specified risk manage-
ment process must be approved by the Head of Testing.

Udq

Test seledtion and prfjeriti- |Test cases and test procedures will be prioritized according to the risk associated
zation with the requirements the cases are covering. If a test procedure includes test
cases with different risk levels, the test case with the highest level determines the
risk level for the entire procedure.

Evacution ~ftact pre adurac naict nluynyn hacehadulad 2congs A:v\g taotha ricly oo
Exeeution-oftestproceduresmustalwaysbescheduled-aceordingto-therisk—se
that the higher the risk level the sooner the procedure is scheduled to be executed.
Care must however be taken so that all feature sets are covered by some testing,

that is no feature set must be left out of the execution schedule.

Test documentation and The test projects must be documented in such a way that an audit can establish
reporting what has been planned and what has been performed. Tracing between artefacts
is essential. Test documentation requirements specified in ISO/IEC/IEEE 29119-3
must be produced throughout all projects.

Test automation and tools |The organization's central test management tool is to be used on all test projects
and for all test levels and types. In the cases where more than 4 cycles of regres-
sion testing are planned, the project might consider automating testing.
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Item

Practices

Configuration manage-
ment of test work products

All test documentation must be stored in the central knowledge repository for
each project (which is backed up and version controlled). All manual and automat-
ed test cases and execution results must be stored in the central test management
tool. All automated test scripts, including for functional regression testing and
performance testing, must be stored in the central source code control system.

Incident management

The company's Incident Management Process (IM2019_01) must be followed on all
projects. This includes the mandatory requirement for documenting all defects or

issues detected in each system.

ST Ievels

At projects MuSTINciude the followIng test e vets:

— Static Testing: Requirement, Design & Code Inspections
— Unit Testing

— Integration Testing

— System Testing

— System Integration Testing

— User Acceptance Testing

— Production Verification Testing

=

PSt types

All projects must consider applying.the following types of testing, depending on

the requirements and risks involved in each project:

— Performance Testing
— Disaster/RecoveryTesting

— Penetration Tésting

All other, types of non-functional testing must be considered based on the
requirements and risks involved in each project.

unique

o)

uidelines for deviation
ffom Organizational Test
ractices

v}

Deviations from the Organizational Test Practices will only be permitted
express written approval of the Head of Testing and the Test Manager of t
project or program of work.

with the
he given
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Item

Practices

Entry criteria

Entry Criteria for test execution:

— Static Testing: Requirement, Design & Code Inspections
— Artefact being inspected has been drafted
— Unit & Integration Testing

— Design & code have been implemented for a given feature

— System Testing
— Unit & Integration Testing are complete for the given feature

— Test cases are designed, traced to requirements & signed offh¥y
stakeholders

— System Integration Testing
— Interface has been specified including functions‘& parameters

— Internal or external system interface is available (either as real interfacg
or stub)

— Test cases are designed, traced to requirements & signed off by
stakeholders

— User Acceptance Testing
— All previous stages of teSting are complete and passed testing

— Test cases are designed, traced to requirements & signed off by
stakeholders

— Production Verification Testing
— All previous stages of testing are complete and passed testing

— Test cases are designed, traced to requirements & signed off by
stakeholders

— Performance, Disaster/Recovery & Penetration Testing

— Requirements for each type of testing have been specified and signed off
by stakeholders

— Test cases are designed, traced to requirements & signed off by
stakeholders

— Production-like environment is available and ready for testing

— Required test data has been generated and is available

For all test levels, it is recommended that a Project Test Plan (at a minimum) be
signed off by the Project Manager, Test Manager and Head of Testing, prior to com-
mencing each type of testing.
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Item

Practices

Exit criteria

Exit Criteria for test execution:

— Static Testing: Requirement, Design & Code Inspections
— All
— All Test Levels

— Allin scope test cases have either been executed and passed testing, or

any Temaining tests tat Tave Not yet passed testing tave been signed off
by stakeholders

— All severity 1 and 2 defects have been resolved and have'passed
retesting, and/or any remaining defects have been signéd off by
stakeholders

—

bst completion criteria

All projects must aim to achieve 100 % requirements coverage, with all rgmaining
test cases being signed off by stakeholders.

All severity 1 and 2 defects are resolved and have/pdssed retesting and/of all
outstanding defects have been signed off by stakeholders, with a plan & s¢hedule
in place and agreed to address all outstanding'defects.

—

bst documentation &
bporting

—

ISO/IEC/IEEE 29119-3 requirements mustbe met for all types of dynamid testing.
ISO/IEC 20246 requirements must be met for static testing.

jw)

egree of independence

All testers will report to their assigned Project Manager, and also to the Head of
Testing to ensure independence throughout testing.

Tkst design techniques

Specification-Based and Structure-Based testing techniques defined in ISP/IEC/

IEEE 29119-4 must be implemeénted as required to cover requirements and to mit-
igate risks. Any tailoringef the techniques defined in the standard must be signed
off by the Head of Testing.

Test data

Test data will be extracted from production but must be obfuscated (i.e. ap-
onymized) to ensure customer privacy is maintained throughout development and
testing.

Test environment

The test ehvironment must be as representative as possible to the production
environment in terms of hardware and software. In the case of embedded systems,
the system test can be executed on a simulator.

Metrics to be collected

Thefollowing metrics shall be collected and reported throughout testing:

— Planned vs. actual number of test cases & test procedures designed ahd
executed, per day

— Defectleakage - percentage of defects found in a test level that escaped from
a previous test level

— Defects density in production - the number of defects escaped from
production normalized by project size (e.g. 0.4 defects per function ppint)

— Defectage

— Return on investment for automated testing (e.g. cost of manual regression
testing vs. cost of automated regression testing)

Retesting

All test cases and procedures that detect defects must be rerun after defect cor-
rection to confirm that defects are fixed and have passed testing.

Regression testing

Regression testing during the system test level is at the Test Manager’s discretion,
based on the risks present at that time.

In the final execution cycle of System Testing and User Acceptance Testing, all test
cases and procedures must be executed.
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Annex E
(informative)

Test plan

E.1 Ex

NOTE
in the top

Test Plan for: New Subscription System (NSS) Iterationj

Context,
in play fdq
tool.

Team &
Develope
reports f]
Developn

Stakeho

Escalation to the Head of Product Development & Head_¢f Testing is only required when consens

cannotb

Risks: T

agile teain does not have access to live data in thesstpporting databases.

Test strg

— Atre
retul
inclyl

— Crea
code
with
invol

— Regr
to th

— Uset

ample 1 - Agile Corporation

In this example, this test plan would be available on the agile team wiki, with the latest version-post
right corner of the story board in the development room.

test items & scope: NSS Iteration 3, including all test types and levels of testing for all stori
r the given sprint. All stories are captured in the team’s requirement afid task manageme

Communication: Each iteration is carried out by the agile team consisting of a Delivery Led

0 the Delivery Lead, while all Developers also report independently to the Head of Prod
nent (Stephanie McFarlan) and Testers to the Head of Testing (Shane Dolan)

ders: The Product Owner and Delivery Lead ate “stakeholders for approval purposg

b achieved within the agile team.

he risks for this iteration are listed on relevant story cards. A current general risk is that t}

tegy:

ease and iteration planning, estimate testing and development effort based on average velocif
ning to the backlog any user;stories that cannot be achieved (done) by the end of the iteratiqg
ding any accumulated techhical debt (defects) that cannot be resolved in the current iteratio

[e automated unit & integration tests based on stories before coding starts (i.e. TDD). Test ng
with system tests;-followed by system integration tests with external systems and final
user acceptance'testing (using ATTD) before marking stories as Done. Ensure customers a
ved in and ideally conduct user acceptance testing. Automate as many tests as possible.

ession testany feature that has changed since previous iterations and the entire system pri
e showtcase meeting, via the automated test suite.

est/design techniques that best suit acceptance criteria, keeping in mind that higher risk stori

rs, Business Analyst, User Representatives, Testers and a Product Owner. The agile tef\llm
(o

£S
nt

d,

e

Y,

\i4

ly
re

nnnnnnnnnnnnnn

requ

— For low risk stories, use minimized combination coverage, for high risk stories use maximized
combination coverage.

— Ensure that no defects of severity 1 or 2 remain outstanding when a story is marked as Done.
All remaining defects must be converted to new user stories and placed in the backlog for future

itera

tions.

— Outline test progress at daily stand up meetings including any blockers (e.g. environment issues)
that are preventing testing from progressing as planned.

— Store all session sheets and tests in the central test management tool and all automated test scripts

in th
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e central code repository, so they are available for retesting and regression testing.
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— Issue ashort email-based summary reporting on the outcomes of testing at the end of each iteration.
— Entry, exit and completion criteria for testing are built into the Definition of Done.

All other strategy details are as per the Organizational Test Practices & Agile Team Charter.

E.2 Example 2 - Traditional Ltd

NOTE This annex provides an example of a project test plan.

Project Test Plan
Traditional Ltd
Project # UV/TRT-14 33a

bcument approved, with approval provided by project board

D
Revision log

Dlate Version Changes Init.
1p.11.2020 0.1 Initial draft released for reyiew AMH
1p.11.2020 0.2 Updated following internal test team feedback TPR
1y.11.2020 0.3 Updated following.stakeholder feedback TPR
2p.11.2020 1.0 Approved by stakeholders AMH
3p.11.2020 1.1 Updating following environment design change TPR

1| Overview
141 Introduction
T

his document describes the plan and strategy for testing on the UV/TRT-14 33a project, specifically
the PC-based aspect of the system.

12 Scope

This document is written at{the project level, covering all levels and types of testing in scope for the
project.

143 References
— Project Plan (PP) for the UV/TRT-14 33a project
— Business Requirements Specification (BRS) for the UV/TRT-14 33a project

— Software Requirements Specification for the UV/TRT-14 33a project

— “Enterprise Architecture Specification (EAS) for the UV/TRT-14 33a project

— Organizational Test Practices (OTP) for Traditional Ltd

1-4 Glossary

The glossary of terms for all documentation related to this project is provided in the team wiki.
2 Overview / Context of Testing

2-1 Projects, Test Types and Test Levels

The UV/TRT product consists of the following hardware modules:

— UV Spectrometer
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— IR Spectrometer
— Automatic Burette
— Conveyor

— Computer (server)

— PC / Laptop
The architecture is summarised in the following figure:
UV-Spectrometer IR-Spectrometer Automatic Burette
network
Computer < > PC
o
=
%]
Conveyor

The systém consists of the following software modules on the,computer (the server):
— UV npodule

— IR mpdule

— Burette module

— Conveyor module

— Network module

The system consists of the following-software modules on the PC:
— Calibration module

— Compound identification and concentration module

— Setup module

— Contfol andreport module

— Network module

This test plan is applicable to the types and levels of testing listed in section 5-1.
2-2 TestItems

The test for this project includes testing of:

— Each module of the PC software, as listed in 2-1 above

— Each component of the PC software modules listed in 2-1 above

— The functionality of the complete software system

The version of each test item will be obtained and recorded from the configuration management system
at the time of executing each test.
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3 Test Scope

The PC system consists of software modules listed in section 2-1. The network module is a commercial-
off-the-shelf product, proven in many other organizations, and does not require standalone testing. All
the other modules shall be tested under the assumption that the PC's operating system and network are
working correctly. Functionality related to the network connection will not be tested, except indirectly
when these features are utilised in connection with other tests. Non-functional quality factors such as
performance, security and disaster/recovery will be outsourced to another company that will perform
this type of testing independently. A separate Test Plan will be created for each of these types of testing
by the outsourcing company.

2.
Tl

24
A

2
P
3
P
4

Tl

lease refer to the stakeholder list in the PP.

4 Test Basis
e requirements for the system are captured in the following documents:
Business Requirements Specification (BRS) for the UV/TRT-14 33a project
Software Requirements Specification for the UV/TRT-14 33a project
Enterprise Architecture Specification (EAS) for the UV/TRT-14 33aproject
5 Assumptions and Constraints
b-1: it is assumed that all team members will be co-located for\efficiency and effectiveness.

6 Stakeholders

Testing Communication

lease refer to PP for a list of teams and individuals involved in test and project communication.

Risk Register
he following abbreviations are useddn the risk tables:
P = probability or likelihood of the risk
C = Consequence, impactear effect if risk materializes

E = Exposure = Probability x Consequence

The scales for both\probability and consequence will be 1 to 6, where 6 is the highest.
441 ProductRisks

Rlisk Iw&me P C E |Mitigation Activities
1|Riskthat calibration is incorrect 2 5 10 |Design and code inspection

Automated testing

Thorough unit _svstem & accentance fpcfimg
(=] 4 4 r

is incorrect

2 Risk that compound identificationis | 2 6 12 |Design and code inspection
incorrect Thorough unit, system & acceptance testing
3 Risk that concentration calculation 1 6 6 |Design and code inspection

Thorough unit, system & acceptance testing

4

machine is not turned off regularly

Risk that calculations ‘drift’ if the 3 5 15 |Code inspection
Dynamic analysis to identify memory leaks

Endurance / soak test

©
©
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are unfarpiliar with’the
test manjgemnient tool

Risk ID & Name C Mitigation Activities

5 Risk that compound identification is 1 3 |Performance test under various conditions

too slow

6 Risk that reports are not accurate 5 10 |Design and code inspection

Thorough unit, system & acceptance test

7 Risk that system crashes in middle 2 4 |Disaster/recovery testing that forces system to

of analysis, giving unreliable results crash during analysis

8 Risk that user manuals are not un- 3 12 |Usability assessment & inspection of user manuals

derstandpbtebytabtechnictans

9 Risk that setup is difficult to under- 2 8 |Usability assessment of prototype's user interface

stand Review of requirements & design specifications

10 Risk of errors in text of localised 3 15 |[Review all reports in languages known te’ensure

reports, que to translation errors correctness

4-2 Project Risks

Risk [D & Name P C E Mitigation Activities Vo "

1 Risk that staff num- 2 4 8 Ensure estimates consider-statf capability requirements.

bers I SH ecific roles are Track test progress closely and report any predicted

insufficignt .
budget or schedule issues.

2 Risk that available 2 3 6 Perform gap analysis of needs vs. staff availability.

staff lackjsufficient Prepare a training plan for individual participants

knowledge and experi- p §P p p )

ence Include training time in the schedule.
Find.mentors, if possible.
Ensure time is available for reviews by senior engineersg.

3 Risk thiit some of the 5 2 10 Try to identify what the problem is.

people who are avail- . L .

able will hot / cannot Arrange for arbitration if necessary / practicable.

work togg¢ther Where necessary, arrange for a Belbin analysis to in-
crease understanding between the various types.
Distribute activities so that there is less contact between
the individuals in question.

4 Risk that there are too 3 2 6 Prepare business case for additional licences.

few licenges av_allable Distribute, plan and track test activities in detail, to

for test ekecution tools : " . :
reduce licence waiting times as far as possible.
Report related problems as early as possible.

5 Risk that testingstaff 4 1 4 Prepare business case for funding tools training.

Find someone from within the company who has experi
ence of using the tool and share knowledge.

A1l £ R 1 IS N PR | : Q
AlTOW TUI dUUTLTUTIAT LHTIT TIT T LES T UTS I & TATLU=
tion.

Report related problems as early as possible.
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Risk ID & Name P C E Mitigation Activities
6 Risk that vendors do 3 4 12 Ensure contractual requirements for quality and
not supply the expected delivery are stated precisely, and if not, follow up with
material on time and to procurement.

the expected quality Provide templates to vendors wherever possible.

Establish specific quality criteria for deliverables.

Specify the consequences of breaches of quality and

scheduled delivery.
Follow progress and quality closely.
7|Risk that teams use 4 5 20 Review unit test coverage and adequacy.
0,
more than 30 % of.tes.t Request additional until testing if gaps are identified.
ekecution time on inci-
dent reporting, causing
sthedule slippage

5| Test Strategy

5{1 TestLevels & Types

The test for the PC-part of the UV/TRT-14 33a product shall include\the following test levels:
— Unit Testing

— Integration Testing (component level)

— System Testing

— System Integration Testing

—  User Acceptance Testing

— Production Verification Testing

As stated in section 2-3, non-functional testing will be outsourced to a third-party supplier, with details
td be provided in their Non-Functional Test Plan.

512 Test Deliverables

Fgr each test level and type of testing, the following documentation will be produced:
— Test Plan

— Test Model'Specification

— Test.Cases, Test Procedures, Actual Results, Test Result, Test Log, Incident Reports and Tgst Status
Reperts in the organization's test management tool

—t “Tést Completion Report (also referred to as a Test Summary Report)

An overall Project Test Completion Report will also be produced at the end of the project, summarising
the results of testing across all levels of testing.

5-3 Test Design Techniques

This is specified for each test level in the OTP.
5-4 Entry and Exit Criteria

This is specified for each test level in the OTP.

5-5 Test Completion Criteria
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As per the OTP:

— All areas of high to medium risk will undergo testing that covers 100 % of the requirements and
risks with the most comprehensive number of test cases available. This includes 3-value Boundary
Value Analysis and coverage/execution of all potential positive, negative and alternative tests.

— Any areas of low risk will undergo positive testing, with minimal coverage of negative tests.
5-6 Degree of Independence

Unit testing will be conducted by Developers. All other levels of testing will be carried out by
independent testers.

5-7 Metfics to be Collected

This is specified for each test level in the OTP.

5-8 Test Data Requirements

Sanitized data from the production environment will be provided in the system test environment.
5-9 Test Environment Requirements

The test ¢gnvironment will be setup to mimic production. Specific test tedl requirements are:

— Ant
— Jira
— JBos$
— XRay
— Selenjium Web Driver

— SoaplUI or Postman (proof-of-concept implementation to determine most suitable tool)

Additiongl environment details will be specified in a separate Test Environment Requiremenits
document.

5-10 Refesting

This is specified for each test'level in the OTP.
5-11 Regression Testing

This is specified forjeach test level in the OTP.
5-12 Sufppension and Resumption Criteria

SuspensipnCriteria are listed in the project risk register.

5-13 Deviations from Organizational Test Practices

There are no deviations planned from the organizational test practices. Any deviations deemed
necessary will be communicated to the Delivery Lead and Head of Testing and will be captured in the
quality risk register.

6 Testing Activities and Estimates
This information is available on the team dashboard: https://mpower.traditional.com/irj/portal
For information on cost related measures and monthly tracking, refer the following link:

https://pr net.masked.com/proj hboar hboardhome_new.
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7 Staffing

7-1 Roles, Activities and Responsibilities

Detailed roles, activities and responsibilities will be documented in Test Plans of each level of testing.

7-2 Hiring Needs
An experienced system integration tester is required - interviews will commence shortly.

7-3 Training Needs

Titaining in the company's test case management tool will be provided for any tester that)do
eyisting experience in the tool, via existing in-house training materials.

8| Schedule
The test schedule is provided in the Gantt chart for the project, on the team dashboard:

htitps://mpower.Traditional.com/irj/portal
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Annex F
(informative)

Test status report

F1 Ex

NOTE 1
due to corj

Iteration

Reporting Period: Iteration 3, week 1

Progres:

— Testing is DONE for all 10 user stories that were in play this week

— For {
aver

— Then
defe

— Test

Factors

Wednesd
Automat
allowing

Test measures: 8 new session sheets*weére developed, one for each story, each containing many te

ideas.

New and
identifieq

Planned

NOTE 2

ample 1 - Agile Corporation

A status report is shared on the team’s wiki at the end of each week. This documentation isTequir
tractual obligations with the client.

Test Status Report for: New Subscription System (NSS) - Team ScrumPoint

$ against Test Plan:

ge

e are no outstanding severity 1 or 2 defects, though there are 4 severity 3 and 3 severity
ts

hutomation is being completed in-sprint for alkin-scope story, SIT and UAT tests

blocking progress: Exploratory testing, & test automation were delayed on Tuesday
ay due to changes to the Ul early on{Tuesday. An additional Quality Engineer and Te
on Engineer from team Sprinters assisted with design & execution on Thursday & Fride
our team to catch up.

changed risks: Risks'for stories in play this week have been mitigated. No new risks we
L.

testing: Story,(SIT'& UAT will continue next week for iteration 3.

Metrics forythe status report are also made available on the team'’s real-time dashboard.

he one high-risk story, 92 % statement coverage was achieved, and 82 % for all others ¢n

4

&
St

Y,

e
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Iteration Test Progress - Cumulative Iteration Test Progress Cumulative
120
Date 20-Oct 21-Oct 22-Oct 23-Oct 24-Oct
100
-
Tests Executed 16 23 28 71 101 80 <
= Cd
RN ,/ Tests Executed
Tests Passed 15 20 25 65 93 8 /
40 A — — =Tests Passed
Tests Failed 1 3 3 6 8 20 Al/ ----- Tests Failed
—
) mememmememema—e——
20-Oct 21-Oct 22-Oct 23-Oct 24-Oct
Date
Iteration Burndown (Iteration 3, Week 1) Iteration Burndown
Date 20-Oct 21-Oct 22-Oct 23-Oct 24-Oct >
20 —
Planned DONE 2 2 2 2 2 ~~q
£ 15 <
g \
Actual DONE 2 0 1 2 5 810 Planned
5 = = = Actual
0
1“’06\ 1\’06\ 119& 1’>‘0L\ 1“‘0L\ ﬂ'oc‘ 1‘1”06 1‘3’06 "&’Oé "&'00\
Date

F2 Example 2 - Traditional Ltd
Weekly Test Status Report - Project UV/TRT-14 33a
Reporting period: 27 - 31 Oct 2019 RAG Statuis: Green

Progress against test plan: System testing continued, Execution started on the Calibration module as
planned. Execution of the Setup module was delayed due to delays in releasing the compongnt to the
tgst environment.

The target of executing 2/3 of test cases¢hby October 31 was almost achieved, with only| 10 tests
rgmaining to achieve the planned milestone, with the remaining gap being due to the delayed release of
the Setup module. An additional tester'will be added from November 3, to allow the team to complete
system testing by November 10.

32 defects are open, but almost’all appear to be lower critically (severity 3 and 4). A total of 1|6 defects
sHould have been detected during unit testing, rather than system testing. An increase in|unit test
cqverage via boundary value analysis and equivalence partitioning would reduce the cost ¢f finding
anpd fixing defects.

Blocking factors: Awaiting release of the Setup module, currently scheduled for November 4

Test measures:
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Daily Progress Daily Progress
Date 27-Oct 28-Oct 29-Oct 30-Oct 31-Oct 30
25
Tests Planned 25 25 25 15 20 " o Tests Planned
Tests Executed 20 20 25 10 20 ‘g’ 15 Tests Executed
S —Test Passed
Tests Passed 16 19 23 6 15 ° o \\// T“::TZ
| est Falle
Tests Failed 9 6 2 4 5 5 \\ — Defects Rejected
. 0 — v T 4 T —_ Defects Closed
Defects Rejected 0 0 2 1 0 27-0ct  28-0ct  29-O0ct  30-0ct  31-Oct
Defects Closed 0 0 3 2 3 Date
Daily Progrgss - Cumulative Daily Progress Cumulative
Date 27-Oct 28-0ct 29-Oct 30-Oct 31-Oct 120
Tests Plannpd 25 50 75 90 110 100 —
o 80 / == Tests Planned
Tests Execufed 20 40 65 75 95 = Tests Executed
3 60 74 7—4—
o = Tests Passed
Tests Passe 16 35 58 64 79 40 / Tests Failed
e Tests Failes
Tests Failed 9 15 17 21 26 20 _4 —— Defects Rejected
Defects Rejqcted 0 0 2 3 3 ’ 27-Oct  28-Oct  29-Oct 30»0; - 31-0ct T Peteas o
Defects Cloged 0 0 3 5 8 Date
Defect Age (Pays) Count Percent
Defect Age
1 2 6,25 % 8
2 1 3,13% 9 N
3 6 18,75 % 8 X
4 9 28,13 % Z , O
5 1 3,13% e\
6 2 6,25 % SN
7 3 9,38 % z
8 5 15,63 % 1 l ' l
9 2 6,25 % - g 8 o
1 2 3 4 5 6 7 8 9 10
10 1 3,13 % Age (Days)
Test Exefution Measures - Daily
D&g}iption # %
=
Average Tests Executed Per Day 19 40
Test Exefution Measures - Gumulative
<~ .
_ O Description # %
Total Test Cases Planided 285 100 %
Test Casegs Executédyto Date 190 67 %
Test Casegs Passed 158 55 %
Test Casgs.Failed 52 18 %
Test Cases Pending (Not Yet Executed) 95 33%

The following defect measures were also collected. P1-P6 are priorities, where P1 is highest.

Defect Summary - Daily

Description Total Severity 1 | Severity 2 | Severity 3 | Severity 4
Defects Detected Today 5 0 0 4 1
Defects New 5 0 0 4 1
Defects Retested & Closed 3 0 0 1 2
Defects Re-opened 0 0 0 0 0
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Description Total | Severity 1 | Severity 2 | Severity 3 Severity 4
Defects Detected 52 1 3 33 15
Defects Rejected 0 2 1
Defects Fixed 0 1 0
Defects Retested & Closed 20 0 1 10 9
Defects Open 32 1 3 16 12

New and changed risks: There is a risk that the planned end date of testing will not be met;.g
d¢lay in the Setup module being released to the test environment. An additional tester hasibe

tg reduce this risk. This risk is captured in detail in the project’s quality risk register,

Planned testing: Over the next week, testers will aim to complete testing on the/Calibratio
and commence testing on the Setup module (assuming the module is released te the test env

by Friday afternoon).

ue to the
en added

N module
ronment
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G.1 Ex
NOTE
Release [[est Report for: New Subscription System (NSS) Version: Iteration 12

Date: March 12, 2021

Annex G
(informative)

Test completion report

ample 1 - Agile Corporation

This report is available on the team wiki at the end of each release.

Covers:

Risks: A
are not 4
proven s
Release 4.

Test Res

Notes fo

All 1
testi

100
story

All r¢
little
have
relea

All s

no ofitstanding issues

Acce

The dleliveryfeam feels an additional tester new be required to speed up accessibility testing durii

the n

Seve

elease 1, which is planned for release to production in release train cycle 4.

1 open risks have been accepted by the product owner. Residual riskstelated to performan
xpected to impact on go-live as the product will be released,to a reduced user base, un
able in production. Should additional performance testing be.rieeded, it will be conducted

ults: the product owner has accepted this release of thésproduct based on the following:

b in-scope user stories passed system testing, systerm integration testing and user acceptan
g

© statement coverage was achieved for 15 high-risk user stories, and 80 % for the remainii

4

bmaining defects were severity 3 and 4,with the Product Owner confirming that they have ve
impact on end-users for product features that will be in use during the trial period. All defed
been closed and raised as new-user stories, to be addressed in the first iteration of the ne
se

nowcases during the release were accepted by the Product Owner and all users present, wi

5sibility requirenients (WCAG 2.1 AA) were met for all features implemented during the relea

" future workfrom retrospective:

ext release by ensuring that accessibility testing is carried out in every iteration.

oS
ril
in

g

Y
ts
Xt

th

g

in

Fity.3 and 4 defects that have moved into the backlog as new user stories must be addressed

next

release

Obfuscated production data that was used during the second half of release 1 accelerated
development and testing. This approach should be continued in all remaining releases.

In-sprint test automation and exploratory testing accelerating well, but additional test design
techniques should be considered, e.g. combinatorial testing, to ensure robust data coverage.

G.2 Example 2 - Traditional Ltd
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Project PC-part of the UV/TRT-14 33a product
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System Test Completion Report, V 1.0, 29/11/2019

Written by: Carlo Titlefsen (Test Manager)

Approved by: Benedicte Rytter (Project Manager)

Summary of testing performed:

— The test specification was produced; it included 600 test procedures.

— The test environment was established according to the plan.

D
Tl

T¢
ar
th
4

F3
st

T4

T]
p3

D
D

R
ey

T4
aq

Test execution and recording were performed according to the plan.
Based on the outcomes of testing, it is recommended that UAT commence.

bviations from planned testing: The Requirement Specification was updated duting the tes
1is entailed rewriting of a few test cases, but this did not have an impact on the'schedule.

pst completion evaluation: All test procedures were executed and passed testing, except
e no remaining severity 1 or 2 defects, and all open severity 3 and 4 défécts have been sigr]
e business. The remaining 3 failed test cases will be rerun during UAT/once remaining sever
defects have been fixed. The requirements for these 3 failed tests.are low risk.

ictors that blocked progress: Deployment was delayed ©on\5 occasions, preventing tesf
arting on time. This equated to an increase in testing duration by 25 person days.

St measures:

iree test procedures out of 605 were not passed-due to defects. All test procedures that wer
1ssed at the end of the planned 3 weeks of testing:

iring test execution, 83 defects were detegted and 80 were closed.
iration of test design and execution:
12,080 working hours were spent on the production of test cases and test procedures
10 working hours were spent on the establishment of the test environment
15,040 working hours were spent on test execution and defect reporting
One hour was spent on the production of this report.

psidual risks: All the risks listed in the test plan have been eliminated, except the one with t
posure, Risk# 19. This risk has been deemed acceptable by the Business Representative.

est deliverables: All deliverables specified in the plan have been delivered to the common C]
cording to the procedure.

tto v5.6.

3. There
ed off by
ity 3 and

ing from

e run had

he lowest

-system

R

busable test assets: The test specification and the related test data and test env

ronment

requirements can be reused for maintenance testing, if and when this is needed.

Lessons learned: The test executors should have been given a general introduction to the system; it
sometimes delayed them finding out how to perform a test case, but fortunately the test analyst was
available throughout the test period.

©
©
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H.1 Ex
NOTE
the differg
iteration)

for regres
also postq

H.2 Ex

Test Model: #23 - Lid Operation Mddel (maps to Requirement ID 12) Priority:|1

Objectiv
performi

Type of ]

Test Model: The lid/covers the carousel when it is moving. The lid has to be locked before the caroudel
is started
place to

As long a

Annex H
(informative)

Test model specification

ample 1 - Agile Corporation

For Agile Corporation's new subscription system, they have created a high-level test model)te' shqw

nt subscription options and actions for the users. Using this model (and keeping it up to date with eafh
will allow the team to derive test cases for each new piece of functionality to be implementéd as well ps
sion testing. This test model specification is available on the product portal and the,newest version|is
d in the top right corner of the story board under the test plan in the development room.

Test Model Specification

magazine
subscription

sjubscription length discount action

type

triall

h

change th

ample 2 - Traditional Ltd

e: One of the variants of the product shall be equipped with a lid to protect the technicians
Ing the analyses.

etect if the lid is locked and if the carousel is moving.

fixed open 6 1 2 not 0% 10% new renew cancel
ended weeks year years defined

Teést Model Specification

esting Required (from Test Strategy): State Transition Testing (manual & automated)

and itismot possible to open it before the carousel has stopped completely. Two sensors are fin

L
a a D d

e direction, it is necessary to stop the carousel first, but it is not necessary to open the lid.

The manoeuvring panel has the following buttons that can be pressed:

60

Lock

Open

Forward

Backward

Stop
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The lid operation test model can be illustrated in the following state-machine diagram, where the states
and transitions are numbered, and the event “P” means “Press”:

P ‘Forward’
T3

C moves
P ‘Lock’
T1
Lidlocks  p———
| S1 I S2 I
P ‘Open’ P ‘Backward’
Lid C moves
opens
P ‘Stop
T6
C stops
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Annex I
(informative)

Test case specification

I.1 Expmple 1 - Agile Corporation

NOTE The test coverage items and test cases are derived from the test model specification incAnnex [H.
The coverjage method used depends on the risk of the test model items and has been outlined in the, test plgn.
The combjination table below the classification tree shows the test cases that are formed by covering (using a
minimizefl approach) each test coverage item (marked by a black dot).

Test Case Specification

magazine
subscription

subscription| length diseount action
type
trial  fixed open 6 1 2 not 0% 10% new renew cancel

ended weeks year years. défined

1.2 Expmple 2 - Traditional Ltd

Based on|the test model\(shown as a state transition model in Annex H - Test Model #23) the following
6 transitjons can be-defined as test coverage items.
T1 T2 T3 T4 T5 Té6
Starting[State-(TC) S1 S2 S2 S3 S2 S4
Input 1> P 1> P 12 P
‘Lock’ ‘Open’ ‘Forward’ ‘Stop’ ‘Backward’ ‘Stop’
Exp. output Lid locked Lid opens Conveyor Conveyor Conveyor Conveyor
moves for- stops moves back- stops
ward ward
End State (TC) S2 S1 S3 S2 S4 S2
The following tables identify the null-transitions, shown in bold italic.
Press ‘Lock’ Press ‘Forward’ Press ‘Stop’ Press ‘Backward’ Press ‘Open’
S1 S2 / Lid locked S1 / Null S$1 / Null S1 / Null S1 / Null
62 © ISO/IEC 2021 - All rights reserved
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Press ‘Lock’ Press ‘Forward’ Press ‘Stop’ Press ‘Backward’ Press ‘Open’
S2 S2 / Null S3 / Conveyor S2 / Null S4 / Conveyor S1 / Lid opens
moves forward moves backward
S3 S$3 / Null S$3 / Null S2 / Conveyor stops S$3 / Null S3 / Null
S4 S4 / Null S4 / Null S2 / Conveyor stops S4 / Null S4 / Null

There are 6 test cases required to cover the valid transitions, and 14 to cover the null transitions,
leading to a total of 20 test cases to be performed, as follows.

st Case ID: Lid-1 Purpose: to test the locking of the lid when the conveyor is not moving
riority: 1
st Coverage Item: T1
Preconditions: The apparatus must be in a stopped state with the lid open.
Inputs: Press the lock button.
Expected results: The lid is locked and the conveyor is still stopped.
Tlest Case ID: Lid-2 Purpose: to test the opening of the lid.when the conveyor is not movjing
riority: 1
:Iest Coverage Item: T2
Preconditions: The apparatus must be in astopped state with the lid locked.
Inputs: Press the open button.
Expected results: The lid is opened and the conveyor is still stopped.
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Annex ]
(informative)

Test procedure specification

J.1 Expmple 1 - Agile Corporation

The following was agreed with Agile Corp’s customer and team for creating new subscriptions. The
team als@ has the option of producing documentation online with the same information. It is designed fo
be lightweight, covering the test case, test procedure, actual results and test result and iSihdependent
of all othgr session sheets.

Session $heet ID: |9 Priority: 1

Tester Npme Michael Tester Backlog Item # |BI_201

Sprint # 16 Date 11/12/2020

Session Puration |1 hour, 30 minutes Build # 15.5.8

Charter Test create magazine subscription process from perspective (persona) of new
buyer / subscriber. All fields & objects on screen‘are in scope and should be fully
operational.

Start-up|steps: Log in as a new buyer/subscriber

Test Idegs & Exe- |1) Create new subscriptions with.combinations of:
cution Results
i)  All subscription types - PASSED

ii) All subscription lengths - PASSED

iii) No discount, full‘discount — FAILED (see Defects row)

iv) Multiple subscriptions with combination of each type, length and discount
included - PASSED

2) Start creating subscription and then cancel out of process - PASSED

3) Enter variety of positive & negative boundary values & equivalence clas
values in all input fields - PASSED

wn

{4) Click buttons repeatedly to check performance/reliability - NOT YE[T
é} EXECUTED - deferred to next exploratory test session

Q/ 5) Inspectlook & feel against company design guidelines - NOT YET EXECUTED|-
A deferred to next exploratory test session
Defects Defect details recorded as comments on Backlog Item BI_279

J.2 Example 2 - Traditional Ltd

Test procedure specification

Test Proc.ID |Objective and Priority Est. Duration
TP-3 The purpose of this test procedure is to test the way the system handles|20 minutes
the defined measuring ranges for NCS. Priority: 2
64 © ISO/IEC 2021 - All rights reserved
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Test Proc. ID |0bjective and Priority |Est. Duration
Start up: Set apparatus ready for sampling analysis. Place NCS samples with following values in carousel:
1) Value of 1 2) Value of 2 3) Value of 56 4) Value of 315 5) Value of 316
Relationships to other procedures: None
Test Log
Date: Initials: Test item: OK / Not OK
Cemments:
Pirocedure q'\
TestID Activities Examination of Result Actual Results f\@tVRe sult
1 Start the sampling analy- |Check that the display
sis. Wait for first sample to |shows “Invalid sample”
be analysed.
Wait for second sample to |Check that the sample is
be analysed. analysed
3 Wait for the sample to be |Check that the sample is
analysed. analysed
4 Wait for fourth sample to |Check that the sample is
be analysed. analysed
5 Wait for fifth sample to be |Check that the display,
analysed. shows “Invalid sample”
Stop and wrap up: Turn off the apparatus, remove the sa@pi‘c)s, and clean up any spillage.
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Annex K
(informative)

Test data requirements

K.1 Expmple 1 - Agile Corporation

A modifi
credit ca
to releas

Test Data Requirements

K.2 Expample 2 - Traditional Ltd

Test Data Requirements for PC part of UV/TRT<14/33a

bd set of live data needs to be populated, but data must not include critical customer data
d, address or phone number. This data will be “cleaned” by the test team and_customer pri
e to production. Tests will be performed on the data used during the iterations.

Note thaf all data is needed for the entire system testing period, refet to [PTP].
ID Description Responsibility O\ Period Resetting | Archive or
4 Dispose
DBR-1 Full migration of the production data- IT Department 15/3 - Yes A
base with all personal data obfuscated 30/5
/ scrambled
DBR-9 | |Sample type “1” with appropriate steps [T Department 22/3 - NA D
27/5
DBR-10 |[|Sample ID: “314” IT Department 22/3 - NA D
27/5
Resetting means that the IT department need to restore original database on request.
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Annex L
(informative)

Test environment requirements

L

Tl

«

(S

L

1 Example 1 - Agile Corporation

Test Environment Requirements

e test environment is an IBM compatible PC environment, with logon signatuie/passv
hodified live” test data available on the test system configuration. Configuration testin
vironment is not planned, but functional and performance testing will be cdryied out on it.

2 Example - Traditional Ltd

Test Environment Requirements

vord and
b on this

o

ID |Item Type Description Responsibility Period Needed
Ef1 |Laptops Hardware 6 x Windows laptops Anne M. Hamer 15/9131/10
Ef2 |Test Management|Tool 6 x tool licences Ursula Parkinson 15/9}F 5/11
Tool Licences
Ef3 |Testaccounts Accounts 6 x testaccounts on system | Ursula Parkinson 15/9F5/11
undentest
Etf4 |SQL accounts Accounts 6®accounts for accessing |Ursula Parkinson 30/9131/10
SQL DB
Ef5 |Connection to test|Network Alllaptopsrequire pre-con-|Anne M. Hamer 15/9}F5/11
network figured connection to the
test WIFI network
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Annex M
(informative)

Test data readiness report

M.1 Ex

Verbal st

M.2 Ex

Summar
17/3

Test data status: The following table displays the status of each test datatequirement.

ample 1 - Agile Corporation

htement made at daily stand-up: test data is now available in the test environment.

ample 2 - Traditional Ltd

y: The test data is not ready. The data migration to the test environment will be completed by

Test Data Readiness Report

Rdquirement Status Comments . \(O
DHR-1 Delayed Due to database maintenance, the data migration to the test envi-
ronment will be complete‘hy 17/3
DHR-9 Ready
DHR-10 Ready
Limitatipns: Upon the completion of testing,the test database will be refreshed. The database is stag¢d

specifica
that requ

Conclusijons and recommendations: Test data will be ready by 17/3

ly for this test and after testing the data will contain constraints and possess system statps
ire the refresh.
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