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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. In the field of information technology, ISO and IEC have established a joint technical committee,
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Introduction

The main purpose of this document is to deal with the capabilities of methods and tools of software
and systems product line (SSPL) testing. This document defines how methods and tools can support the
software and systems product line-specific testing processes.

Product line engineering sets up a common product line platform including identified key variability
and develops individual systems on top of the platform. Variability realizes flexibility among member
products, and it is closely related to the purpose of the product line reuse. In addition to the verification
and validation of commonalities, domain testing generates reusable test artefacts, so as to minimize
test efforts in application testing. However, variability continues throughout the product line life cycle,
and itdresolution phaseis diverse. Thus, the complexity of product [ine testing becomes.hjgh. Testing in
produgt line engineering differs from testing in the single system development in the felldwing aspects:

— thpre are two testing life cycles, domain testing and application testing;
— tept cases generated during domain testing can be incomplete due to unrésolved varipbility;

— infegration and system testing should be executed in the absence ©f;non-functioning components
bgcause even complete test cases can interact with componéuts or subsystemq that include
urfresolved variability;

— application testing should be performed by reusing domain test assets and avoid retegting what has
begen tested during domain testing;

— tet cases including variability are executable atydifferent stages because the binding times of
variabilities differ; and

— regression testing is performed in both demain testing and application testing. In application
tefting, when variability bindings are conducted, regression testing is performed as necessary.

This dpcument addresses the product linezspecific testing processes with the guidance of a set of tools’
and methods’ capabilities for supportingtesting in software and systems product lines.

This dpcument is intended to benéfit the groups of people that acquire, supply, develoy), operate and
maintgin tools and methods of'testing for software and systems product lines. This dogqument can be
used i one or more of the following modes:

— by| an organization-intended to implement product lines - to understand, adopt and enact the
prpcesses, tools andmethods of testing for product line. This also helps the organization evaluate
and select relevant tools and methods based on business and user-related criteria;

— byj a tool vendor who facilitate or leverage product line engineering practices - to provide a set of
topl capabilities that should be embodied in a tool for supporting testing of a productline.

The ISO/IEC 26550 family of standards addresses both engineering and management processes and
capabilities of methods and tools in terms of the key characteristics of product Tline development. This
document provides processes and capabilities of methods and tools for product line testing. Other
standards in the ISO/IEC 26550 family are as follows:

ISO/IEC 26550, ISO/IEC 26551, ISO/IEC 26555, ISO/IEC 26557, ISO/IEC 26558 and ISO/IEC 26559
are published. ISO/IEC 26552, ISO/IEC 26553, ISO/IEC 26556, ISO/IEC 26560, ISO/IEC 26561, 1SO/
IEC 26562 and ISO/IEC 26563 are planned International Standards. The following list provides an
overview of the series:

— processes and capabilities of methods and tools for domain requirements engineering and
application requirements engineering are provided in ISO/IEC 26551;

— processes and capabilities of methods and tools for domain design and application design are
provided in ISO/IEC 26552;

© ISO/IEC 2018 - All rights reserved vii


https://iecnorm.com/api/?name=78bc398ae020889b3bf9d4f5a777f2b7

ISO/IEC 26554:2018(E)

— processes and capabilities of methods and tools for domain realization and application realization
are provided in ISO/IEC 26553;

— processes and capabilities of methods and tools for technical management are provided in 1SO/
IEC 26555;

— processes and capabilities of methods and tools for organizational management are provided in
ISO/IEC 26556;

— processes and capabilities of methods and tools for variability mechanisms are provided in 1ISO/
IEC 26557;

— processes—and—capabilitesolbmethodsand tooslsforvariability modelling arc provided—in [50/

EC26558; e e

— processeg and capabilities of methods and tools for variability traceability are provided in 1SO/
IEC 2655

il

1]

— processe§ and capabilities of methods and tools for product management are provided in 1SO/
IEC 26560);

— processeg and capabilities of methods and tools for technical probe are'\provided in ISO/IEC R6561;

— processe§ and capabilities of methods and tools for transition management are provided in 1ISO/
IEC 26562;

— processeg and capabilities of methods and tools for configuration management of asset are prpvided
in ISO/IEC 26563;

— others (I§0/IEC 26564 to ISO/IEC 26599) are to be déveloped.
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Information technology — Software and systems
engineering — Tools and methods for product line testing

1 Scope

This document, within the methods and tools of testing for software and systems product lines:

— providesthe terms and delinitions Specilic to testing 10T soitware and systems prodyct lines;

— ddfines processes performed during product line testing (those processes are déscribed in terms of
puyrpose, inputs, tasks and outcomes);

— ddfines method capabilities to support the defined tasks of each process;‘and
— ddfines tool capabilities to automate/semi-automate tasks or defined miethod capabiljties.

This dpcument concerns processes and capabilities of testing methods'dnd tools for a family of products,
not for| a single system.

2 Normative references

The following documents are referred to in the text in such a way that some or all of|their content
constifutes requirements of this document. For dated references, only the edition citefd applies. For
undated references, the latest edition of the referenced document (including any amendmnjents) applies.

ISO/IHC 26555, Software and systems engineering — Tools and methods for product |line technical
management

3 Teérms and definitions
For th¢ purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terfinological databases for use in standardization at the following addresses:

— ISP Online browsing platform: available at http://www.iso.org/obp

— IE[ Electrop€dia: available at http://www.electropedia.org/

3.1

absent variants
Varian S that are-poet dotarminad oar davalanad

"
crIoreoT TTO T O Tt T o o ac v cropeco™

3.2

application testing

sub-process of application engineering where domain test artefacts are reused to uncover evidence of
defects in the application

3.3
application test asset
application-specific test asset that has reuse potential

3.4

aspect

special consideration within product line engineering process groups and tasks to which one can
associate specialized methods and tools

© ISO/IEC 2018 - All rights reserved 1
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3.5
domain testi

domain engineering phase whose role is to test domain artefacts

ng

Note 1 to entry: Testing of artefacts related to a product line (domain) rather than to an individual product.

3.6

domain test asset

domain test artefacts that will be reused in application testing (3.2)

Note 1 to entry: Domain test assets can be reused in domain testing (3.5), e.g., test plans, artefacts of regression
testing. In this document, however, the platform role of domain asset, which can be reused for member products,

is the central t

3.7
domain test
specific eleme

Note 1 to entryj
they include bg

3.8
productline
scope of domg

Note 1 to entry
implemented v
established.

3.9

texture
architectura
collection of

3.10
variability b
selection of a

3.11

ta~zeea~m

"fequirements

test strategy

| texture

nding

variability in test cases

variability indluded in domain test cases that will be bound during application testing in order to
concrete test fases

4 Abbrevjated.terms

CRS commonality and reuse strategy

SAS sample application strategy

SSPL software and systems product line

UML unified modelling language

5 Reference model for product line testing

nts of a domain artefact that should be covered by domain testing (3.5)

: Domain test requirements cover functional and non-functional commonality and variabil
th their normal and error conditions.

in testing (3.5) and application testing (3.2)

: Many variants may not be implemented in domain engineéring. To cope with the impact
ariants to domain integration testing and system testing, the appropriate test strategy sh

certain variant for a variation point

Ity, and

5 of un-
buld be

ommon development rules and congstraints for realizing the applications of a prodyct line

derive

5.1 Overview

The key characteristics of product line testing are that there are two test processes: domain testing
and application testing, with variability included in domain artefacts. The major difference between

© ISO/IEC 2018 - All rights reserved
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SSPL testing and single product testing comes from variability in domain artefacts. Handling variability
is challenging and the decisions on how to deal with it are the starting point of SSPL testing. From
this view, there are two types of test assets, domain test assets (test cases, procedures and scenarios
that are produced during domain engineering) and application test assets (test cases, procedures and
scenarios that are produced during application engineering for a member product).

Domain test assets should have forms that can be efficiently reused in application testing; and they
should address variations. In addition, testing for a member product of a product line should devise
a method to reuse domain test cases and minimize regression testing for the parts that are already
tested in domain testing or tested by another member product. It is unusual for all variants to be
implemented during domain engineering. So, domain testing should consider tests for non-executable
domain artefacts due to the undeveloped variants, i.e. absent variants. Coping with absent variants is
challenging because they can complicate integration testing and system testing, making.dystem testing
in domain engineering impossible in some cases. However, because the quality of domain artefacts
affectq the quality of all member products in a product line, test execution of parts linked to absent
VariaIs should be carefully handled during domain testing.

Variability is bound during application engineering. The binding times f variability ¢an be widely
separdte, so integration testing and system testing for a member produet are much morg¢ complicated.
If testing is executed whenever binding occurs, a significant amount-of effort will bg required for
developing test stubs and drivers. Therefore, the trade-off between“defect correction ¢osts and test
development effort should be considered. Application testing deals-with testing for appliqation-specific
parts and with re-testing or regression testing for the domainpafrts already tested.

Produ¢t line testing requires specific organizational®devel managerial supports 3gdnd technical
management supports, product line test management-and variability management in testing. Product
line teft management provides managerial supports.for domain testing, application tesfing and asset
management in testing from the product line organization level. Variability managemg¢nt in testing,

testing. As shown in Figure 1, product.line testing can be structured in five processes. Epch process is
dividef into sub processes to address-product line realization issues; and each sub proceds is described

— thg title of the sub process;

— the purpose of the sub*process;

— the outcomes ofithe sub process;

— thp inputs(to produce the outcomes;

— thp tasks'to achieve the outcomes; and

d efficiently.
NOTE1 Test methods in this document include technique, pattern and template as well as procedure.

NOTE 2  The ISO/IEC/IEEE 29119 series defines “test methods” as “procedure used to derive and/or select
test cases”.

NOTE3  When the process, sub process, outcomes and tasks are listed or described in a sentence they are
italicized in order to increase their visibility.

© ISO/IEC 2018 - All rights reserved 3
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Prod;l:sttLlne Domain Testing Variability
; : Management in
Management Domain Test Domain Test . . X
B Initiation and Environment Set-up D]E:))r(réaéghToenst Domain _TESt Testing
Product Line Design and Maintenance Reporting Variability
Test Strategy Mechanism
_ < Asset Management in Testing Category in
Product Line [ Testing
Test Process
Domain Test Artefacts Application Test Artefacts as Variability in
as Domain assets icati
Product Line Application Assets Test Artefacts
. F
Test Planning \1¥ 3
Drodoot e Application Testing Traceability of]
Test Application Test Application Test A - Variability.in
Monitorind and Initiation and Environment Set-up Teé?pEl;(C;;%(Eir:)n Appllcatlop Test
Cont 8 Design and Maintenance Test Reporting
ontro

To reduce eff
due to the va
requirements

Figure 1 — Product line testing reference model

brts and costs invested in product line testing and to managée\the complexity of
Fiability in a product line, testing activities should be initiated as early as at the d
analysis phase, in parallel with domain and application engineering. Defects in d

assets have inffluence on the whole product line members and dynamig testing is performed restr

because of v
covers both s
and prototyp
testers respo
engineers, ar(
as early as pd
and have syst]
levels or test

5.2 Produg
The product|

Product 1

tatic and dynamic testing. Static testing for product lines includes reviews, inspg
ng for domain and application artefacts to fulfil verification and validation. In ad
hsible for domain and application testing should cooperate with domain requirg
hitects and developers in order to detect defects in the corresponding development
ssible. To that end, these test organization’ should develop reasonable domain tes
ematic test case generation methods including tool supports at hand for each domd

ypes.

't line test management
ne test management shall'\be responsible for the following.

ne test strategy detérmines how domain and application testing will be carried

the product line organization. The product line test strategy documents guidelines for gov

product ]

Product I}
tailoring
problems

ne testing operated in the organization.

ne test process is to define the process specific to a product line testing by selecti
h generic.domain and application test process to solve domain and application-speci

Productli

hetest planning is to develop the productline test plan. It describes activities, schedu

esting
omain
omain
ctedly

iriability, so static testing should be performed thoreughly. Product line testinjg thus

ctions
dition,
ments
phase
F plans
in test

out at
erning

hg and
fic test

esand

resources for product line testing, and product line plans are revisited and refined as domain and
application test plans for conducting the specific test types or test levels of domain and application

testing.

Product line test monitoring and control monitor and control the status of product line testing to

ensure it is performed in line with the product line test plan. It serves to monitor, measure and
control domain and application test progress. Domain and application test status are integrated
into product line-wide management.

5.3 Domain testing

In domain testing, normally there is no single, executable application to be tested, since only the
platform consisting of a set of loosely coupled components exists, and thus product line policies and
processes reflecting this aspect are necessary. Domain testing covers the generation of domain test

4
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artefacts and executions, and making them domain assets for reuse. Domain testing is responsible
for validation and verification of domain requirements specification, domain architecture, detailed
domain design artefacts and realization artefacts. However, system testing in domain engineering may
be partially executed or may not be performed because there may be no complete application during
domain engineering. Therefore, domain testing should have a proper strategy for these cases.

The domain testing shall serve to do the following and define the capabilities of tools and methods for

supporting those services.

test cases and define domain test procedures.

Domain test initiation and design set up the readiness for performing domain testing, derive domain

— Dqrmmaimtest envirommernt Set=up aid TIaiternarce Set up and Maintaim dommaim test pnvironments
influding support tools as well as integrated environments for each lifecycle phasg¥glated to each
ddmain test type (i.e. static test and dynamic test).

— Damain test execution performs dynamic and static testing for the domadin on the established
ddmain test environments. Domain test cases may include variability. that cannotf be executed
simultaneously.

— Dagmain test reporting analyses the identified failures and locationS4vhere the failures have occurred
arld reports domain test incidents with how they will be managed.

5.4 Asset management in testing

The asget management in testing establishes and maintains'domain test assets that have rguse potential

for thq right use in application engineering and application test assets for later reuse by the relevant

member product or the other member products within a product line. The asset managengent in testing
shall sprve to do the following and to define the capabilities of tools and methods for supporting them.

— Dqmain test artefacts as domain assets manages domain test artefacts that will be reused by the
prioduct line members such as testeases for commonalities, those for variabilitjes and those
influding interactions between comimon and variable modules.

— Application test artefacts as application assets manages application test artefacts that wjill be referred
in[regression testing due tothe application evolution or as inputs in other applications.

5.5 Variability management in testing

Variabjlity is newly defined during domain testing for handling test requirements vatiation among

member productsDornain test assets include variability because of the variability included|in test targets

(i.e. dgmain asséts). Therefore methods and tools for product line testing should have the|capability for

variabjlity representation and its binding at the right time. The variability management in testing shall

serve fo da'the following and to define the capabilities of tools and methods for supporting them.

in

Variabilit chanism-catec esting1ma ains-a-s akiab 3
that can be used for expressing or realizing variability in domain test artefacts.

test artefacts such as test plans, test cases and test scenarios.

N mechanisms

Variability in test artefacts serves to define variability types and ways to express variability included

Traceability of variability in test establishes and maintains trace links between variability in test

artefacts and variability models in test defined separately. The trace links are required to support
the reuse of test artefacts in application testing.

5.6 Application testing

Domain test assets should be correctly reused in application testing. The application testing validates
the final member product against the application requirements by drawing upon test assets from
domain test assets and by performing additional application-specific tests. This process shall guide to

© ISO/IEC 2018 - All rights reserved 5
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minimize test efforts by avoiding redundant test execution and reusing domain assets. Furthermore,
this process covers all test types and levels from static testing for application through acceptance
testing. The application testing shall serve to do the following and to define the capabilities of tools and
methods for supporting them.

The identific
management

Application test initiation and design set up the readiness for performing application testing, derive
application-specific test cases and define application-specific test procedures. Application test
cases and test procedures are derived from domain test assets, so this process only deals with
application-specific test cases and procedures.

Application test environment set-up and maintenance set up and maintain application test
environments based on the established domain test environment.

n test execution performs application dynamic and static testing on the estalllished
n test environments.

Applicatic
applicatic

Applicatign test reporting analyses the identified failures and location where the fajlir¢ has ocdurred.
Applicatipn test reports include application-specific and domain test incidentsas'well as how they
will be mpnaged.

ition and analysis of the key differentiators between singlé<system engineering and
and product line engineering and management can help orgamnizations to understand the

product line gnd to formulate a strategy for successful implementation@fjproduct line engineerihg and

management.
aspects.

The key aspects are defined in ISO/IEC 26550 and Table 1 shows the category of the key

Table 1 — Key aspects for identifying productdine-specific testing tasks

Category Aspects

Reuse managdment application engineering, domain‘assets, domain engineering, product manag¢ment,
platform, reusability

Variability marfagement | binding, variability

. collaboration, configuration, enabling technology support, reference architectufe, tex-

Complexity majagement o
ture, traceability

Quality management |measurement and\racking, cross functional verification and validation

The following are the descriptions for each aspect concerning product line testing. The prodyct line

tests-relevant
specific to pr

processes and tasks shall be identified on the basis of these aspects. The cohcerns

duct line testing;will enable an organization to understand the product line test-re

levant

processes, sub processes,tasks, methods and tools’ capabilities.

Application engineering. Application testing is a stage of application engineering where the
domain t¢st arfefacts are reused. Application-specific testing is developed from scratch.

Binding.| MeSt application test artefacts are generated by variability binding accordjing to
application variability model, so testing processes, methods and tools for product lines should
contain capabilities to support binding.

Collaboration. For efficient and effective testing, preliminary artefacts for testing should be
developed at each development phase. Hence, test managers/engineers and the corresponding
participants of each development phase should collaborate with each other for producing test
artefacts and ensuring testability of artefacts.

Configuration. Since the test artefacts include product variations, configurations of test artefacts
with the corresponding development artefacts should be consistently managed.

Domain asset. Domain test artefacts such as test plans, test cases including test data and test suites
that will be reused in the application testing are the major domain assets of product line testing.

© ISO/IEC 2018 - All rights reserved


https://iecnorm.com/api/?name=78bc398ae020889b3bf9d4f5a777f2b7

ISO/IEC 26554:2018(E)

Domain engineering. Testing for product lines should be prepared and executed from the initial

domain engineering phase combined with the characteristics of each domain engineering process.

Enabling technology support. Proper technologies for producing domain test a
avoiding redundant testing in the member product testing should be supported.

ssets and for

Measurement and tracking. The status of defects in domain assets should be carefully traced,

because they have significant ripple effects on member products. Effectiveness and efficiency of

domain testing and application testing should be measured for improvement.

Platform. Testing should help ensure that the platform fulfils the specified domain
and its intended use.

requirements

Plloduct management. Testing evolves in accordance with the evolution and changesof

R4
in

ference architecture. The reference architecture is the major input for desig
fegration testing.

Ré
in
fr

usability. Domain testing assets are developed as available artefagtsias they are
a generic form so that a large part of the required testing in applieations should not
m scratch.

Td
c

xture. Domain testing and application testing should help‘ensure both of them c
responding guidelines and rules in the texture.

Traceability. For each test artefact, a trace link is established to the corresponding r
example, when system test cases are derived fromaise cases, each system test case is
responding use case by a trace link.

Crjoss functional validation and verification. Detailed processes for validation an
arg defined in this document.

V4driability. Test artefacts contain vattability, so that each member product selec
ify, validate and test its artefacts.

handlipg variabilityis very challenging; and the decisions on how to deal with it arg
point ¢f SSPL testing. This decision should be made from the organizational level by cq
efficiency and'effectiveness of testing. From this decision, test strategy, test process 3
test environments including organizational level support can be determined. A pro
managdement process includes the following four key sub processes.

productlines.

ning domain

or are partly)
be developed

bnform to the

pferences. For
related to the

d verification

[S variants to

iability. Thus,
e the starting
nsidering the
nd necessary
luct line test

— Product line test strategy provides technical guidelines for performing domain and application
testing. Product line test strategy provides the scope of domain and application testing, which
means that domain artefacts will be tested during domain testing and artefacts will be deferred to

application testing (see Annex A for an exemplar product line test strategy).

is defined by selecting and tailoring a generic domain and application test process.

Productline test planning provides testplans for performing productline tests througho

Product line test process is used to solve product line-specific test problems. Product line test process

utthe product

line lifecycle phases. Domain and application test planning is based on domain and application
engineering artefacts, i.e. requirements, architecture, detailed design and implementation artefacts,

and the variability model of both domain and application engineering.
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— Product line test monitoring and control help ensure that the overall product line test progresses are
well aligned with test plans. They serve to monitor, measure and control domain and application test
progresses. Domain and application test status are accounted by product line-wide test monitoring
and control.

6.2 Product line test strategy

6.2.1 Principal constituents

6.2.1.1 Purpose

The purpose (
testing. The s
existence of v

6.2.1.2 Inp

The following

organizat

test-relat

fthis sub process is to establish the goals and strategies of domain testing and appl
‘rategies should consider the separation of domain testing and application testing3
hriability.

[1ts
inputs should be available to perform the product line test strategy process:
ional product line objectives; and

bd risks identified by organizational risk management.

6.2.1.3 Outicomes

The following
test strategy

Product i

6.2.1.4 Tas

The organiza
process.

outcome shall be available as a result of the suecessful implementation of the prody
Drocess.

e test strategy with its rationale is established.

ks

Fion shall implement the following tasks with respect to the product line test st

Define pr

duct line test goals: establish product line organization’s test goals.

risks, and identify those'related to product line testing.

Establish |product line-"test strategies: define and maintain strategies on when and how

variabilitly in domiain artefacts. This taskincludes reviews for the defined productline test str
from effort, effectiveness and efficiency perspectives.

cation
nd the

ctline

rategy

Identify apd analyse risks_in product line test: review risks identified in product lines or addjitional

[0 test
tegies

6.2.2 Defineproductlimetestgoals

The goal of th

is task is to make product line test goals explicit.

The method should support defining product line test goals with the following capabilities:

— formulati

deriving test goals from organizational product line objectives and relevant factors; and

ng goals into the assessable forms.

A tool should support defining product line test goals by allowing the user to do the following:

— use documentation template for test goals; and

— share test goal with related test participants.
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6.2.3 Identify and analyse risks in product line test
The goal of this task is to identify risks related to product line testing.

The method should support identifying and analysing risks in product line test with the following
capabilities:

— identifying risks to be treated by product line testing from risks identified in organizational risk
management; and

— identifying additional risks related to variability treatment in product line testing.

A tool should support identifying and analysing risks in productline test by allowing the user to do the
follow|ng:

— pdrform a risk assessment and its mitigation plan for identified product line testrisks; and

— reford risks related to product line tests.

6.2.4 | Establish product line test strategies

The goal of this task is to define test strategies to proceed domain testing that shopld deal with
variabjlity. Product line test strategy shall devise appropriate rigsk'treatment approaches,

Domain test strategies should include the scope of regression testing, test selectioh criteria for
regression testing and techniques to be used for regressioir testing.

The method should support establishing product line test strategies with the following cdpabilities:
— dgvising appropriate risk treatment approaches;

— ddfining product line test strategy alternatives including the scope of domain and application
testing;

— ddfining test case selection criteria for domain and application testing in accordance with the
prioduct line evolution; and

— ddfining additional metricS'ysed for evaluating strategies from productline engineering viewpoints.
A tool ghould support establishing domain test strategies by allowing the user to do the f¢llowing:

— uske test strategy templates;

— shiare productline test strategy among relevant test engineers;

— nqtify thesupdate of test strategy;

— acpeSs’the history data to determine test case selection criteria for domain and application
testing; and

— perform data collection and integration for the defined metrics.
6.3 Product line test process
6.3.1 Principal constituents

6.3.1.1 Purpose

The purpose of this sub process is to define test processes that will be implemented by the product line
test organization.
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The process mapping results with ISO/IEC/IEEE 29119-2 and ISO/IEC/IEEE 15288 in Annex C can be
referred to define test processes.

6.3.1.2 Inputs
The following inputs should be available to perform the product line test process:
— organizational standard processes for domain/application testing; and

— tailoring guidelines for processes.

6.3.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the product
line test procgss.

— Selected dnd tailored domain test processes.

— Selected dnd tailored application test processes.

6.3.1.4 Tasks
The organization shall implement the following tasks with respect to,the-product line test process.

— Select andl tailor domain test process: find adequate domain/test processes to achieve test] goals.
Domain tpst processes are selected and tailored based on tést strategies established.

— Select an{l tailor application-specific test processes: find adequate application test procegses in
accordange with different member product’s needs.

6.3.2 Select and tailor domain test process

The goal of this task is to select and tailor organizational domain test process to solve problems that
domain testirlg encounters.

The method should support selecting and-tailoring domain test processes with the following capability:
— providing ways to support theiright selection of the organizational standards of domain test pfocess.

A tool should| support selecting/and tailoring domain test processes by allowing the user to do the
following:

— access dorain engitieering process assets related to domain testing;
|

— access tafloring,guidelines defined in domain engineering process definition; and

— utilize eldctronicdomain test process documentation

6.3.3 Select and tailor application-specific test process

The goal of this task is to define a application-specific test process to solve problems that application
testing specifically encounters.

The method should support selecting and tailoring application-specific test processes with the
following capability:

— providing ways to support the selecting and tailoring of application-specific test processes while
reusing selected and tailored domain test processes.
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A tool should support selecting and tailoring application-specific test processes by allowing the user to
do the following:

— access selected and tailored domain test processes; and

— access application engineering process assets related to application testing.

6.4 Productline test planning

6.4.1 Principal constituents

6.4.1.T

The py
the pi
architg
and pr

Plans
[EC 26

6.4.1.7

The fo

da
dag
de
dd

6.4.1.3

The fo
test pl

Or

6.4.1.4

The o1
proceg

PuUrpose

Irpose of this sub process is to establish a test capability to perform the product
evious lifecycle phases. Testability of domain/application requirements; doma
bcture, detailed domain/application design and domain/application implénfentation
oper plans to proceed to testing should be established in accordance with the revig

for testing are harmonized with the plans defined in the orgafizational managg
556. Detailed activities and tasks for this process are harmonized with ISO/IEC/IE

Inputs
lowing inputs should be available to perform the product line test planning proces
main/application requirements;
main/application architecture;
tailed domain/application design; and

main/application implementation;

Outcomes

hnning process.

ganizational test'plans are defined and shared.

| Tasks

ganization shall implement the following tasks with respect to the product line
S.

line test from
n/application
arereviewed
w results.

pment of 1SO/
EE 29119-2.

lowing outcome shall be available as a result of the successful implementation of the product line

test planning

D
pr

Velop organizational test plan: Make Test pians to carry out product (ine test an
ogress.

maintain its

Gain consensus on organizational test plan: get consensus for the test plan from relevant stakeholders
including domain and application test participants.

Document and share organizational test plan: record and share a test plan with relevant stakeholders.

6.4.2 Develop organizational test plan

The goal of this task is to define plans including a test plan, a risk mitigation plan in test and a test
operation plan.
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The method should support developing an organizational test plan with the following capabilities:

— defining plans for preparing domain/application test in accordance with the readiness evaluation
results; and

— tracking the progress based on plans.
A tool should support developing organizational test plan by allowing the user to do the following:

— share organizational-level product line plans defined in the organizational management of 1SO/
IEC 26556;

— share plans with the relevant participants: and

— perform progress tracking against the plans.

6.4.3 Gain fonsensus on organizational test plan
The goal of thfis task is to consult and agree with the stakeholders on the defined test plan.

The method fhould support gaining consensus on the organizational test plan with the following
capability:

— providing opinion collection approaches efficiently applied at the distributed or large prodyct line
organization.

A tool should| support gaining consensus on organizational test plan by allowing the user to [do the
following:

— distribut¢ organizational test plans to relevant stakeholders; and

— collect suggestions related to organizational test'plan.

6.4.4 Document and share organizational test plan
The goal of thjis task is to distribute the defined organizational product line test plan to stakeholglers.

The method fhould support documenting and sharing organizational test plan with the following
capabilities:

— providing documentatiop-templates; and

— providing feedback-mechanisms efficiently applied at the distributed and large produft line
organizafion.

A tool should support documenting and sharing the organizational test plan by allowing the usefr to do
the following

— recode the organizational test plan; and

— share the organizational test plan with relevant stakeholders including domain and application test
participants.

6.5 Productline test monitoring and control
6.5.1 Principal constituents

6.5.1.1 Purpose

The purpose of this sub process is to monitor and control product line test progress.
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6.5.1.2 Inputs

The following inputs should be available to perform the product line test monitoring and control
process:

— domain test progress; and

— application test progress.

6.5.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the product
line teftmonitoring and control process.

— Measures are defined for monitoring and controlling the test progress.

— (drrective action list for test is established.

6.5.1.4 Tasks

The organization shall implement the following tasks with respect tothe product line tejst monitoring
and copntrol process.

— Injtiate monitoring and controlling test progress: identify suitable measures and suitable means for
monitoring and controlling product line test progress,against the organizational test|plan.

— Monitor product line test progress: measure the actudl domain and application test [progresses in
life with the organizational test plan. Actual demain and application test progresges should be
meonitored separately and integrated into the Whole progress.

—

— (Cdntrol product line test progress: make cotrective actions in accordance with controlldirectives.

— Rdport product line test progress: sharéethe test progress with the relevant stakeholdqrs.

6.5.2 | Initiate monitoring and controlling product line test progress

The gdal of this task is to define the measures and approach needed to monitor and contrdl the progress
of the product line testing.

The mthod should support initiating monitoring and controlling product line test progress with the
follow|ng capabilities:

— ddfining measures for monitoring and controlling test progress for domain testing;

— prpviding measures for monitoring and controlling test progress for large amount of variability; and

— priowiding treatment approaches for integrating test progresses for domain and appli¢ation testing.

A tool should support initiating monitoring and controlling product line test progress by allowing the
user to do the following:

— utilize (semi-)automated measurement environment.

6.5.3 Monitor product line test progress

The goal of this task is to check the progress of domain and application testing, based on assigned roles
and responsibilities.

The method should support monitoring product line test progress with the following capability:

— measuring and integrating the test progress conducted in different organization units.
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A tool should support monitoring product line test progress by allowing the user to do the following:

— utilize (semi-)automated measurement environment.

6.5.4 Control product line test progress

The goal of this task is to actualize corrective actions in tests to support the defined business value
achievement.

The method should support controlling product line test progress with the following capabilities:

— decomposing corrective actions transferred from the higher level of management to assign roles
and respqmsibiiitiestothe retevant participants of test; amnd

— providing a regression test strategy for actualizing corrective actions in test.
A tool should pupport controlling product line test progress by allowing the user to dothe followfing:
— perform gimulation for confirming the right assignment of roles and responsibilities; and

— interoperjate with the other test types and levels in domain/application-testing for regpession
testing.

6.5.5 Repoft product line test progress

The goal of thjis task is to generate and share reports for productline test progress.

The method should support reporting product line test progress with the following capabilities:
— defining the components of report for product line test progress; and

— providing documentation templates for reporting:

A tool should pupport reporting product line test'progress by allowing the user to do the following:
— generate p test report; and

— share prgduct line test progress with relevant product line test stakeholders.

7 Domain testing

7.1 Genergl

Domain testing includes testing for common parts related to variable artefacts that may or may not
be realized during domain engineering. Meanwhile, application testing has to achieve an efficient
reuse of domain test assets while it tests application-specific parts. Domain test assets are major
inputs of application testing. Test assets such as test plans, test cases and test scenarios are produced
in the relevant phase. To realize such test assets, test engineers initiate system testing in the domain
or application requirements engineering phase, integration testing in the domain or application
architecture design and unit testing in the domain or application realization phase respectively. Test
assets can be produced and executed either in domain testing or in application testing. Domain testing
process includes the following four key sub processes.

Domain testij:g produces test assets that will be reused by member products within a produft line.

— Domain test initiation and design generate domain test cases and test procedures.

— Domain test environment set-up and maintenance set up and maintain domain test environments.
Domain test environments shall be composed in detail based on test environments described in the
test plan defined as a result of Product line test planning process.
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— Domain test execution performs dynamic and domain static testing based on the test procedures
generated during domain test design and implementation.

— Domain test reporting describes the identified failures and its locations.

7.2 Domain test initiation and design

7.2.1

Principal constituents

7.2.1.1 Purpose

The piirpose of this sub process is to derive domain test cases and test procedures fof domain test

execuf]
test in
domai
comm

h test inputs due to variability, this sub process should handle variability and varia
bn parts.

Domain test cases can be created either directly from domain artefacts or through doma

derive
an apy
includ

7.2.1.%
The fo
— or

— dd
SP

— dd

7.2.1.3

d from domain artefacts. A domain test model is a test model-thdt preserves vay
lication test model only preserves the values of variability. A'demain test case m
b variability.

Inputs
lowing inputs should be available to perform theydemain test initiation and design
canizational test plans;

main test references (e.g. domain wequirements specification and domain
ecification); and

main variability models.

Outcomes

The following outcomes shall ‘be available as a result of the successful implementation

testin
— Dd
— Dd
— Dd

tiation and design.ptocess.
main test requireiments and conditions are defined.
main testcaseés are generated.

main<est procedures are defined.

7.2.1.4

ion. This process defines domain test plans for testing domain artefacts and lprépares domain
puts such as test cases, test scenarios and test data. Because there arecncomplete parts in

ility-relevant

n test models
iability while
hy or may not

process:

architecture

bf the domain

|l JActivities

The organization shall implement the following activities with respect to the domain test initiation and

design

process:

— domain test initiation;

— domain test design for unit testing;

— domain test design for integration testing; and

— domain test design for system testing.
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7.2.2 Domain test initiation

7.2.2.1 Tasks

The organization shall implement the following tasks with respect to the domain test initiation activity.

— Initiate domain testing: set up the readiness for proceeding domain testing process.

— Define domain test requirements and conditions: define test requirements to be addressed in domain
testing and test conditions to be set.

7.2.2.2 Ini

iate domain testing

The goal of th
of the domain
domain tests

The method s
— defining ¢
— defining
— defining §

— selecting

is task is to develop domain test plans that include domain-specific objectives, thg
test, responsibilities, domain test strategies, methods, tools to be applied,Schedy
hnd test completion criteria.

hould support initiating domain testing with the following capabilitiés:
ntry criteria to be assured to proceed to domain/application test;
ntry criteria of domain test to proceed to application test;

ruidelines to evaluate the readiness;

artefacts to be evaluated to confirm the readiness;-and

— defining dlocumentation components and guide for documentation.

A tool should
— access th

— share def

7.2.2.3 Def]

The goal of th
domain/appli

The method
capabilities:

— analysing
software

— defining {

support initiating domain testing by allowing the user to do the following:
 artefacts to be evaluated; and

ned entry criteria with the relevant participants.

ine domain test requirements and conditions

is task is to assure that the previous processes have been conducted enough to proq
cation test.

hould support defining domain test requirements and conditions with the fol

the characteristics of domain testing in accordance with the nature of systen
domain;

he‘form of test requirements to be used for deriving domain test cases, domain te

scope
les for

eed to

owing

ns and

5t data

and test scenarios; and

— defining test architecture and test coverage in accordance with the defined test strategy.

A tool should support defining domain test requirements and conditions by allowing the user to do the

following:

— access inputs for test design such as domain requirements specifications, domain architecture,
detailed domain design specifications and codes;

— utilize modelling notation for test requirements; and

— utilize modelling notation for test architecture.

16
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7.2.3 Domain test design for unit testing

7.2.3.1 General

This activity addresses the domain test design for unit testing.

7.2.3.2 Tasks

The organization shall implement the following tasks with respect to the domain test design for unit
testing activity.

—  Create domain test rncpcfnr unit testing: dpqign and generate test cageg inrh]ding test data that will
bd used for unit testing for domain and reused for unit testing for member products:

— Ddrive domain test procedures for unit testing: define the orders of test cases exécuted together. This
tapk includes an ordered set of test cases to be re-executed due to changes,

— Dagvelop auxiliary test implementation for absent variant-related unit testing: develop njocks or stubs
necessary to execute test procedures related to variability.

7.2.3.3 Create domain test cases for unit testing

The gqal of this task is to design test inputs such as domain test'¢ases and test data for uit testing and
to be reused for application testing.

The mgthod should support creating domain test casesfor unit testing with the following capabilities:
— addressing variability in units for test case genération;
— prviding appropriate variability mechanisms to be used in unit test cases;

— supporting relation management between domain test inputs and relevant domain|units for test
evplution in accordance with changes on variability in units; and

— prviding ways for test selection for regression testing of domain units.
A tool should support creating{demain test cases for unit testing by allowing the user to dofthe following:
— uge the unit test cases.xrepository;

— utjlize notation far yvariability in domain unit test cases (including test data);
— ddcument domain unit test cases (including test data); and

— select testcases for domain unit testing.

7.2.3. Derive domain test prnrndnrnc for unit testing
(=]

The goal of this task is to collect unit test clues and then to define types of required domain unit testing.

The method should support deriving domain test procedures for unit testing with the following
capabilities:

— providing variability treatment approaches for a variability-related set of test cases; and
— providing variability mechanisms to be used in test procedures.

A tool should support deriving domain test procedures for unit testing by allowing the user to do the
following:

— utilize notation (description) for variability in test procedures.
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7.2.3.5 Develop auxiliary test implementation for absent variants-related unit testing

The goal of this task is to select domain- or application-specific test inputs such as test cases, test data
and test scenarios to be re-executed.

The method should support developing auxiliary test implementation for absent variants-related unit
testing with the following capabilities:

— providing proper treatment for mocks or stubs for executing variability-relevant unit test cases and
test procedures; and

— providing appropriate approaches for reusing mocks or stubs for unit testing.

A tool should support developing auxiliary test implementation for absent variants-related unit
by allowing the user to do the following:

esting

utilize enyironment for implementing mocks or stubs for variability; and

rks or stubs.

reuse mo

7.2.4 Domain test design for integration testing

7.24.1 Gern

This activity 4

7.2.4.2 Tas

eral

iddresses the domain test design for integration testing:

ks

The organization shall implement the following tasks with respect to the domain test design for

integration te

Create do
that will
products

Derive dd
together.

Develop a
or stubs 3

7.2.4.3 Cre

The goal of t
scenarios to b

sting activity.

main test cases for integration testing* design and generate test cases including te

main test procedures for.integration testing: define the orders of test cases ex
This task includes an or'déred set of test cases to be re-executed due to changes.

uxiliary test implemientation for absent variants-related integration testing: develop
nd drivers necessary to execute test procedures related to absent variants.

hte domaini-test cases for integration testing

his task*is to design test inputs such as domain test cases, test data and doma
e used for domain integration testing and to be reused for application integration t

Regression te

sting may be required when variability is newly added or changed, so this task i

test case selection.

be used for integration testing for\domain and reused for integration testing for m

bt data
ember

bcuted

mocks

sting.
cludes

The method should support creating domain test cases for integration testing with the following

capabilities:

addressing variability in integrated units for generating domain test inputs;
providing appropriate variability mechanisms to be used for integration test cases;

representing binding time explicitly to control the testability of integrated units;

supporting relation management between variability in domain integration test inputs and relevant

integrated domain units for test evolution in accordance with changes on variability in integrated
units; and
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— providing ways for test selection for re-testing integrated domain units.

A tool should support creating domain test cases for integration testing by allowing the user to do the
following:

— utilize integration test cases repository;
— use notation for variability in domain test cases (including test data);
— document domain test cases (including test data); and

— perform automated test selection for domain integration testing.

7.2.4.4 Derive domain test procedures for integration testing

The gaal of this task is to collect integration test clues and then to define types of required domain
integration testing.

The mpthod should support deriving domain test procedures for integrationtesting with| the following
capabillities:

— prpviding variability treatment approaches for a variability related’set of integration flest cases; and
— prpviding variability mechanisms to be used in integration'test procedures.

A tool[should support deriving domain test procedures fot, integration testing by allowing the user to
do the[following:

— utjlize notation (description) for variability in integration test procedures.

7.2.4.3 Develop auxiliary test implementation for absent variants-related integratjon testing

The gqal of this task is to select domain- @r;application-specific test inputs such as test cses, test data
and teft scenarios to be re-executed.

The njethod should support developing auxiliary test implementation for absent vafiants-related
integration testing with the follewing capabilities:

— prviding proper treatment for implementing mocks or stubs and drivers for executing variability
relevant integration-test cases and test procedures; and

— providing apprepriate approaches for reusing mocks or stubs and drivers.

A tool should support developing auxiliary test implementation for absent variants-relat¢d integration
testing by allowing the user to do the following:

— utjlizé environment for implementing mocks or stubs and drivers for variability; and

— reuse auxiliary test implementations.
7.2.5 Domain test design for system testing

7.2.5.1 General

This activity addresses the domain test design for system testing.
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7.2.5.2 Tasks

The organization shall implement the following tasks with respect to the domain test design for system
testing activity.

— Create domain test cases for system testing: design and generate system test cases including test data
that will be used for system testing for domains and reused for system testing for member products.

— Derive domain test scenarios for system testing: define the orders of system test cases executed
together. This task includes an ordered set of test cases including variability to be re-executed due
to changes.

7.2.5.3 Crepte domain test cases for system testing

The goal of this task is to design test inputs such as domain test cases, test data andydomajin test
scenarios to he used for system testing in domain engineering and to be reused for applicdtion festing
depending on|product line test strategy. Regression testing may be required when variability is|newly
added or charged, so this task includes test case selection.

The method should support creating domain test cases for system testing withthe'following capabhilities:
— addressing variability in domain test inputs;

— providing appropriate variability mechanisms to be used for generating system test cases;
— representing binding time explicitly to control testability;

— supporting relation management between variability in domain system test inputs and rglevant
domain re¢quirements for test evolution in accordanceswith changes on variable requirements; and

— providing ways for test selection for regression testing.

A tool should| support creating domain test cases for system testing by allowing the user to (o the
following:

— utilize syftem test cases repository;
— use notatjon for variability in domain system test cases (including test data);
— documenf domain system testicases (including test data); and

— perform gutomated test selection for system testing in domain engineering.

7.2.5.4 Derjive domain test scenarios for system testing

The goal of th|s taskis to collect system test clues and then to define types of required system teqting in
domain engineering.

The method should support deriving domain test scenarios for system testing with the following
capabilities:

— providing variability treatment approaches for a variability-related set of system test cases; and
— providing variability mechanisms used in system test procedures.

A tool should support deriving domain test scenarios for system testing by allowing the user to do the
following:

— utilize notation (description) for variability in system test procedures.
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7.3 Domain test environment set-up and maintenance
7.3.1 Principal constituents

7.3.1.1 Purpose

The purpose of this sub process is to provide integrated and interoperable environments for domain/
application testing within and between domain and application. This process supports interoperability
among tools that support domain and application process including tools for variability management.

7.3.1.2 Inputs

The f(l)llowing inputs should be available to perform the domain test environment set-up and
maint¢nance process:

— enjvironment (e.g. tools, equipment) requirements for domain test;
— inferoperability requirements in domain test;
— topl information used in a product line; and

— chlange requests for domain test environments.

7.3.1.3 Outcomes

The following outcomes shall be available as a result{ofthe successful implementation pf the domain
test enivironment set-up and maintenance process.

— Enabling environments for supporting domajntest are established.

— Ingegrated domain and application test environments are established.

7.3.1.4 Tasks

The ornganization shall implementthe following tasks with respect to the domain test enyjironment set-
up and maintenance process.

— Sef up domain test environments: implement or set up domain test environment includjng hardware,
software, test data‘and test tools.

— Enable intergperability with other domain engineering environments: allow an |interoperable
environmentbetween domain testing and the relevant domain process in order to dccess domain
arfefactsito’ test. This also allows interoperation environments between variabiljty models in
testing and other relevant domain processes.

M bt i don iy +oct apyiponamante:. choangn tha dosa 1 oot Azt b o d chh ot he status Wlth
Htah-domeaitest-ervirorments—change-the-domain-testenvironments-and-share+ u

the relevant stakeholders.

7.3.2 Setup domain test environments

The goal of this task is to set up and maintain test environments that support domain testing.

The method should support setting up domain test environments with the following capability:

— providing proper treatments in test for various binding times of large amount of variability.

A tool should support setting up domain test environments by allowing the user to do the following:
— utilize domain test environments that can treat variability among others; and

— refer install and uninstall information for an environment.
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7.3.3 Enab

le interoperability with other domain engineering environments

The goal of this task is to provide enabling interoperable environments for proceeding domain testing

from domain

engineering artefacts.

The method should support enabling interoperability with other domain engineering environments
with the following capabilities:

— supporting interoperation between domain test process and relevant domain process; and

— providing ways to link domain test artefacts and variability models.

A tool shoul

support enabling interoperability with other domain engineering environme

ts by

allowing the

interoper

exchange

— link varigbility models to related domain test artefacts.

7.3.4 Main
The goal of th
The method s
— allowing

A tool should

— utilize iptegrated maintenance environments) for domain test environments with

environn]

refer inst

7.4 Domai
7.4.1 Prind

7.4.1.1 Purn

The purpose
engineering,
functioning c

with the estall)lished product line test strategy.

[ser to do the following:
ate with domain artefacts produced in the test relevant domain process;

required data for proceeding domain test; and

fain domain test environments

iis task is to set up and maintain test environments that,support domain testing.
hould support maintaining domain test environments with the following capabiliti
maintenance for domain test environments among others.

Kupport maintaining domain test environmehts by allowing the user to do the follo
ents; and

b1l and uninstall information for.an environment.

 test execution

ipal constituents

pose

of this sub process is to execute tests for domain assets. In the middle of d
components are loosely coupled with each other, so there is testing in the absg
pbmponents. This sub process should address how to deal with those assets in acco

wing:

other

omain
nce of
rdance

Test execution for absent variants can be performed during domain engineering by adding test codes
for absent variants. In addition, test execution may be performed during application engineering when
variants are available. A test case can be executed before or after variability binding in products (in an
extreme case it can be executed after all variabilities are resolved), and the bindings can occur during

development,

7.4.1.2

compiling, linking or run time.

Inputs

The following inputs should be available to perform the domain test execution process:

domain a

22

ssets to be tested;

domain test inputs; and
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— variability models in test.

7.4.1.3 Outcomes

The following outcome shall be available as a result of the successful implementation of the domain test
execution process:

— Domain test results for variability-relevant tests are recorded.

7.4.1.4 Activities

The organization shall implement the following activities with respect to the domain

est execution

process:

— ddmain static testing;

— ddmain dynamic test execution.

7.4.2

Domain static testing

7.4.2.1 General

The gqgal of this activity is to review and inspect domain redquirements, architecture, d
and cqdes in the case of software. Domain static testing ineludes architectural textur
variabjlity models.

7.4.2.2 Tasks

The organization shall implement the followingtasks with respect to the domain static te

— Prpare review, inspection or static anglysis for domain: prepare materials (e.g. checkli

to

conduct domain static testing.

— EXecute domain static test: rungstatic testing by discriminating test execution for the|
arld variability so as to share‘'what has been tested or what has not.

— Rdcord static test results:, document test execution and its test results by differenti

re

Kults for commonality from those for variability so as to share what has passed or ¥

7.4.2.3 Prepare review, inspection or static analysis for domain

The gqal of thi§ task is to prepare for initiating domain static test.

The nmjethad should support preparing review, inspection or static analysis for domn

follow

ngieapabilities:

btailed design
b and domain

sting activity.

5ts) necessary

commonality

ating the test
vhat has not.

ain with the

— defining domain static test inputs for variability; and

— allowing reusability of domain static test inputs.

A tool should support preparing review, inspection, or static analysis for domain by allowing the user
to do the following:

— share domain static test inputs for variability with the related test engineers of member products.

7.4.2.4 Execute domain static test

The goal of this task is to conduct domain static test by using prepared domain static test inputs.

©150/1
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The method should support executing domain static test for domain with the following capability:

— supporting details (e.g. “how” to execute) for executing domain static test.

A tool should support executing domain static test by allowing the user to do the following:

— allowing automatic analysis based on the defined domain static test methods.

7.4.2.5 Record static test results

The goal of this task is to document the entire results of domain static test.

The method s

nnartracarding ot +rocultc aath tho follavaing ool
t tF tHe-16

providing

A tool should

generate

onld-cn < 1z
Iotre-SHppoetrtereceratigS 5Tt Wt TOWIR S Capanhity

templates for recording domain static test results.
support recording static test results by allowing the user to do the followihg:

Lest result records.

7.4.3 Domain dynamic test execution

7.4.3.1 General

The goal of thfis activity is to carry out domain testing with executable implementations (e.g. test levels

such as unit, iptegrations, system and acceptance testing in software or test types such as perforjmance

testing, securfity testing and so on).

7.4.3.2 Tasks

The organizdtion shall implement the following, tasks with respect to the domain dynamijc test

execution act}vity.

— Execute dpmain test procedures: run an ofdered set of test cases.

— Compare [domain test results: deterinine the pass/fail of domain testing. The results should be
compared by discriminating test'execution for the commonality and variability.

Record variability relevant test execution: document test execution and test results relq
variabilitly so as to be referred by product line members.

7.4.3.3 Exefcute domain test procedures

The goal of thfis task:is to run test cases or test suites according to test procedures.

The method shelld support executing domain test procedures with the following capability:

ted to

— providing treatment approaches for executing test procedures related to variability.

A tool should support executing domain test procedures by allowing the user to do the following:

— support (semi-)automatic execution of test procedures related to variability.

7.4.3.4 Compare domain test results

The goal of this task is to compare domain test results with the expected test results.

The method should support comparing domain test results with the following capability:

— providing test results comparison approaches for test procedures including test executions for
variability.

24
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A tool should support comparing domain test results by allowing the user to do the following:
— perform (semi-)automatic comparison considering variability relevant test execution.

NOTE Capabilities such as Capture and playback, Test comparator and Debugging used in single system test
can be used as they are. However, those capabilities are adapted by considering the existence of variability.

7.4.3.5 Record variability relevant test

The goal of this task is to document tested and untested domain artefacts for avoiding redundant
testing in application testing.

The methrodstrottdsupportrecordingvartabttity retfevant-testwithrthe foltowingcapabitities:
— maintaining information on whether domain artefacts have been tested or not; and
— ddfining attributes necessary to record variability-relevant test.

A tool ghould support recording variability relevant test by allowing the userto do the following:

— repord and report variability-relevant testing status.
7.5 Domain test reporting
7.5.1 | Principal constituents

7.5.1.1 Purpose

The purpose of this sub process is to support integrated management for domain testir;F. The overall
progrgss and status of domain testing are mionitored and controlled. Defects in domdin assets and
feedbdck from application test are also mandged to the closure.

7.5.1.2 Inputs

The following inputs should be available to perform the domain test reporting process:
— prjoduct line test strategy;

— prduct line test priocesses;

— ddmain test requirements;

— ddfects for'’domain assets reported from application testing; and

— statusireports for domain testing.

7.5.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the domain
test reporting process.

— Domain test status reports including information for tested, partially tested or untested domain assets
are produced.

— Defects in domain artefacts are traced and managed.
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7.5.1.4 Tasks
The organization shall implement the following tasks with respect to the domain test reporting process.

— Analyse domain test results: trace the status of defects in both commonality and variability reported
during application testing as well as domain testing.

— Create/update domain test reports: produce reports on domain test status and results.

7.5.2 Analyse domain test results

The goal of this task is to manage the test execution status especially the status of variabilities that are
tested or not.[Defects with their status are also traced.

The method should support analysing domain test results with the following capability:
— tracing tHe test status of variabilities.
A tool should support analysing domain test results by allowing the user to do thefallowing:

— collect and summarize the domain test execution status.

7.5.3 Creafie/update domain test reports

The goal of t}:[z task is to generate the reports for test results including the status of defects.
The method should support creating/updating domain test reports with the following capability}:
— defining dlomain test report items.
A tool should pupport creating/updating domain testreports by allowing the user to do the followving:

— summarire domain test results for reporting;;and

— utilize th¢ domain test report template,

8 Asset nlanagement in testing

8.1 General

The major aspets in testifig .comprise: test cases, test data, test scenarios and test mocks or|stubs.
Domain test drtefacts aforementioned are designed to be reused in application testing, so they should
be well-strucfured in order to support the right and efficient reuse of test assets. Structuring testlassets
shall follow the strticture defined in asset management of ISO/IEC 26555. Asset management in festing
process inclu1ies the following two key sub processes.

— Domain test artefacts as domain assets structures domain test artefacts that will be reused by the
product line members.

— Application test artefacts as application assets structures application test artefacts that will be
revisited due to the product line or application evolution.

8.2 Domain test artefacts as domain assets
8.2.1 Principal constituents

8.2.1.1 Purpose

The purpose of this sub process is to make domain test artefacts into reusable asset configuration. The
configuration should comply with that defined in asset management.
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Inputs

The following inputs should be available to perform the domain test artefacts as domain assets process:

— domain test artefacts;

— application test assets that have reuse potential; and

— requests from an application engineer to make test artefacts as envisioned domain assets.

8.2.1.3 Outcomes

The foH

e domain test

4 4 Lolll ol 1 o€+l £.1 3 1 okl £
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artefa¢ts as domain assets process.

— Configuration and annotation for domain test artefacts are established.

8.2.1.4 Tasks

The o1

ganization shall implement the following tasks with respect,to the domain tes

domaih assets process.

t artefacts as

— Identify domain test artefacts managed as domain assets. Domain test artefacts such as test models,
tebt cases, scenarios and test data that will be managed as domain assets are identified. This task
al$o covers application test assets that have reuse potential.

— Structure the configuration and annotation of domdin‘test artefacts. Domain requirem
identified as domain assets are structured according to the defined domain asset configuration and
atfached annotations for proper reuse.

8.2.2
The gd

Identify domain test artefacts managed as domain assets

al of this task is to identify domain‘test artefacts that will be reused as domain as

both cpmmon and variable requirements.

The m
follow

— Se

— evjaluating selected’domain test artefacts (e.g. checklist for evaluating reusability); aind

ethod should support identifying domain test artefacts managed as domain as
ng capabilities:

ecting domain testartefacts that have reuse potential;

— esfablishing\backward trace links with domain assets at the relevant domain level.

A tool

should-support identifying domain test artefacts managed as domain assets with

capabillities:

ents artefacts

sets including

sets with the

the following

— importing domain test artefacts that have reuse potential; and

— storing the list of domain test artefacts as domain assets.

8.2.3

Structure configuration and annotation for domain test assets

The goal of this task is to define and develop the further structure of domain test artefacts useful for
reuse at the application developments.

The method should support structuring configuration and annotation with the following capabilities:

— defining configuration of domain test artefacts that help retrieve, update, delete or maintain
traceability;
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— identifying annotations’ necessity to reuse domain test artefacts as domain assets during the
application testing; and

— validating configuration and annotations for domain test artefacts.

A tool should support structuring configuration and annotation with the following capabilities:

includes trace links with the relevant development assets);

utilizing

accessing domain requirements artefacts; and

n editor for template definition.

accessing the existing information for defining configuration and annotation (the configuration

8.3 Applic
8.3.1 Prind

8.3.1.1 Pur

The purpose
constituent re

8.3.1.2 Inp

The following
process:

— applicatic

ation test artefacts as application assets
ipal constituents

pose

bf this sub process is to establish the structure of applicatien assets in requiremg
lationships with other application engineering processes:

l1ts

inputs should be available to perform the application test artefacts as application

n test artefacts.

8.3.1.3 Outicomes

The following
test artefacts

— Configurq
8.3.1.4 Tas

The organiza
application ag

outcome shall be available as,aesult of the successful implementation of the appl
as application assets process:

tion and annotations forlapplication test artefacts are defined or developed.

ks

ion shall implement the following tasks with respect to the application test artef
sets process,

— Identify a
relations

bplication test artefacts managed as application assets. Application test artefacts thj

bnts as

assets

cation

hcts as

it have
i

ips'with successive application engineering processes are selected and determine
Structure [guratt T Icatt Tuctu

ions of

application test assets that are necessary to maintain them within the asset repository or to reuse
them at each application development are defined and developed.

8.3.2

Identify application test artefacts managed as application assets

The goal of this task is to identify application test artefacts such as models and specifications to be
maintained in each application development.

The method should support identifying application test artefacts managed as application assets with

the following

— selecting

28

capability:

application test artefacts used at the later processes of application development.
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A tool should support application test artefacts managed as application assets with the following
capabilities:

— importing application test artefacts; and

— reviewing and editing application test artefacts.

8.3.3 Structure configuration and annotation for application test assets

The goal of this task is to define or develop the structure and information for application test assets that
will be referred by the successive application development. Configuration for application test assets
that will be helpful when managed as assets is defined.

The mLthod should support structuring configuration and annotation for application te

the fol

A tool
follow

9

9.1

de
tr
id
de

owing capabilities:

fining configuration of application tests assets that help retrieve, update, delet
hceability;

velopments; and

validating configuration and annotations for application requiréments assets.

ac|

ac

ut

es

€es

should support structuring configuration and annotation for application test asg
ng capabilities:

cessing the existing information for defining cenfiguration and annotation;
cessing application test assets;
lizing an editor for template definition;

tablishing trace links among application test assets; and

Vr

riability managemeént in testing

eneral

Variability should: be managed in product line testing as like in other product line lifecy
Test aftefacts Such as test plans, test cases, test data and test scenarios may include var
spread across-the different artefacts. Variability management in testing process includes
three key sub processes.

5t assets with

b or maintain

entifying annotations required to reuse the application requirements asset in application

sets with the

tablishing trace links betwegen assets resulting from the later application engineering processes.

cle processes.
ability that is
the following

Variability mechanism category in testing maintains variability mechanism category suitable for
variability bound at the testing phase.

Variability in test artefacts serves to express and document variabilities included in domain and
application test artefacts.

Traceability of variability in test manages trace links of variability in test artefacts with separately
defined variability models.
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9.2 Variability mechanism category in testing

9.2.1 Principal constituents

9.2.1.1 Pur

pose

The purpose of this sub process is to establish and maintain variability mechanism category specific to

testing.

Variability mechanisms in testing used for designing test artefacts differ in accordance with the applied
SSPL test strategy (for example, commonality and reuse strategy and sample application strategy),

test artefacts
test, integrati
relationships
artefacts and
defined mec
following are

SSPL sped
testing, s

Language
scenario
point wit

Language

9.2.1.2 Inp
The following
— guidance

variabilit

9.2.1.3 Outicomes

The following
category in te

Variabilit

Guidance

Usage sta

n test and system test). Variability mechanisms should be identified by considep

etween the implementation under test and those mentioned above, i.e. test.sthate
test levels. ISO/IEC 26557 defines variability mechanism categories as SSPL/spec
anisms, Language extension mechanisms and Language support rechanism
the exemplar variability mechanism categories in testing.

ifically defined mechanism: “Extensions” row and tags in Productl{ine Use Cases for j
bogmentation and fragmentation mechanisms for test case scenarios by sequence di

(note with tagged values) and UML activity diagram for*test model (extended d
h notes); and

support mechanism: UML sequence diagram withgenericity marks; parameters, wild

[1ts
inputs should be available to perform,the variability category in testing process:
for variability mechanism selection(ISO/IEC 26557); and

y mechanisms in testing (elicited from variability mechanism pool).

outcomes shall belavailable as a result of the successful implementation of the vari
sting process.

) mechanisnis-used for implementing variability in testing are categorized.

s tailored’specific to testing phase.

e, unit
ng the
by, test
fically
5. The

ystem
\gram;

extension mechanism: UML sequence diagram for domdin System and integrati¢n test

bcision

[cards.

ability

tus.of variability mechanism category in testing is traced.

9.2.1.4 Tasks

The organization shall implement the following tasks with respect to the variability category in testing

process.

implementing variability in testing.

mechanisms in accordance with the selected product line test strategy.

mechanisms in accordance with each test level.

30

Identify variability mechanisms in testing by category: find variability mechanisms suitable for

Guide the use of variability mechanism category by PL test strategy: support correct use of variability

Guide the use of variability mechanism category by test levels: support correct use of variability
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fectiveness of variability mechanisms.

Identify variability mechanisms in testing by category

Trace the usage status of variability mechanism category in testing: check the efficiency and

Update variability mechanism category in testing: improve variability mechanism category.

The goal of this task is to find variability mechanisms suitable for the established product line test
strategy and test levels; unit test, integration test and system test. Variability mechanisms should also

be rev

iewed on test artefacts and test targets.

The method should support identifying variability mechanisms in testing by category with the

follow

re

de

as|

an

as|
an

eV

A tool
do the

re

st

9.2.3

The go
depen

In the
decisiq
requir
produ
by tes
wheth

The oy

ng capabilities:

viewing the available variability mechanisms whether they comply with the explored
cisions and textures in the testing phase;

suring whether avariability mechanism fully covers the defined variability including
d constraints;

suring whether avariability mechanism fully covers the defined¥ariability including
d constraints that should be bound in testing phase; and

aluating ease of binding.

following:
fer detailed testing level variability mechanisihis pool with their usage guidance; ar

pre rationales for variability mechanismelection.

Guide the use of variability mechanism category by PL test strategy

al of this task is to provide guidance for assessing, selecting and deploying variabilit
ling on the established PL test strategy based on the variability mechanism catego

case of commonality and reuse strategy, variation points are implemented in test
ns for their binding\times depending on the bindings of implementation under
pd. Whereas, saniple application strategy selects a minimum number of represent|
'ts from a product line. This strategy assumes that testing for commonalities has bg
ing the selected member products. As for variability, sample application strategy
br variability mechanisms work correctly.

test-sp

architectural

dependencies

dependencies

Khould support identifying variability mechanisms.in testing by category by allowilng the user to

d

y mechanisms
y.

artefacts and
test are also
htive member
en completed
helps ensure

rerall guidance is provided by ISO/IEC 26557. This task supports concrete guides filled with

br each of the

eCfic practices. Annex B provides exemplified test execution recommendations f
Lifsrimaockharicia o

varia

z 1
TICy HTCCITATITSTITSY

The method should support guiding the use of variability mechanism category by PL test strategy with
the following capabilities:

test strategy; and
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tailoring configuration guides and rules specific to the selected PL test strategy.
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A tool should support guiding the use of variability mechanism category by PL test strategy by allowing

the user to do

the following:

participants; and

test strategy.

9.2.4 Guide the use of variability mechanism category by test levels

share guides and rules for variability mechanism operation by PL test strategy with relevant

perform instant access for guides and rules for performing variability mechanism operation by PL

The goal of this task is to provide detailed guidance for assessing, selecting and deploying variability

mechanisms i

In case of unjfit testing the possible number of variants for a variation point is controllable, ;

testing for do
and ways to Y
targets.

In integration testing, the number of possible combination of variants within components

integrated c3

for domain iftegration testing. Thus, proper variability mechanisms for)testing should be sg

in accordancq
implemented
binding times

In case of sy
by member p
mechanisms 4

New variabil
products. Ney
the same test

The method s
following cap

tailoring

tailoring
level; and

tailoring

A tool should
user to do the

accordance with test levels.

ain can be conducted during domain testing. The test artefacts for domajn‘unit
ralidate variability mechanisms can differ from variability mechanisms used in t

n be uncontrollable. In such cases, variation points are enteded into test ar

b with the variability mechanisms used in test targets,”and the binding times
variation points within test artefacts should be decided depending on the vari
of the relevant test target.

ftem testing, test artefacts can be generated during domain engineering to be
Foducts, so the test artefacts include variabilities. In such cases, ways to use vari
ire similar to those in integration testing.

ties can be added during testing to, allow for differences in testing among m

0 unit
esting
he test

to be
Lefacts
lected
of the
ability

reused
ability

ember

vly added variabilities should also be‘realized in test artefacts and they can be bgund at

level or after where they are intreduced.

hould support guiding the use of variability mechanism category by test levels w
hbilities:

rariability mechanism selection criteria specific to each test level;

detailed procedures for variability mechanism selection and use specific to ea

fonfiguration guides and rules specific to each test level.

support guiding the use of variability mechanism category by test levels by allow
fallowing:

ith the

th test

ng the

— share guides and rules for variability mechanism operation by test levels with relevant
participants; and

— access gu

ides and rules for performing variability mechanism operation by test levels.

9.2.5 Trace the usage status of variability mechanism category in testing

The goal of this task is to trace the effectiveness and efficiency of variability mechanisms identified in

a category.

Measures and metrics used for tracing the usage status of variability mechanisms in testing are defined,
and the usage status is measured. The results should be properly analysed for providing valuable

feedback.
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The method should support tracing the usage status of variability mechanism category in testing with
the following capabilities:

confirming variability mechanisms in testing whether they can correctly realize the defined
variability dependencies;

confirming variability mechanisms in testing whether they can correctly realize the defined

co

nstraints;

providing evaluation algorithms for verifying whether a variability mechanism confirms the defined
variability dependencies and constraints; and

\Y

A tool
the us

Vi

ve
de

p€

9.2.6

The

Variabjility mechanisms in testing identified by category can be re-organized and imprd

£q

the trg

eoine the testability ol variability mechanismsusedintesting

Khould support tracing the usage status of variability mechanism category in testir
b1 to do the following:

bualize variability mechanisms in testing;

pendencies and constraints; and
rform the testability verification of variability mechanisms(used in testing.
Update variability mechanism category in testing

al of this task is to improve the established variability mechanisms by category.

ces and analysis results of their usage status:

Varia

The

capabilities:

A tool
follow

pr
i

1]

sh

ethod should support updating)variability mechanism category in testing with

eparing items for variability mechanism category improvement;
proving the variability mechanism category; and
opagating impravement results to the variability mechanism pool.

should support updating variability mechanism category in testing by allowing the
ng:

aré improvement items for the variability mechanism category among appropriate

g by allowing

rify whether the variability mechanism properly supports the. defined variability including

ved based on

ility mechanisms in realization identified by category can be re-organized and improved based
on andlysis results of their usage status.

the following

user to do the

participants;

— share the improved variability mechanism category; and

— use automatic propagation of improvement results to the variability mechanism pool.

9.3 Variability in test artefacts

9.3.1 Principal constituents

9.3.1.1 Purpose

The purpose of this sub process is to determine how to generate domain test artefacts that include
variabilities thereafter to support reuse in test artefacts for member products of SSPL.
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Domain test cases can be generated in a form that preserves variation points, which have to be resolved
at a later stage, or can be separately generated for each set of variants for the variability. Meanwhile,
testing in application engineering reuses domain test cases across different products in the product
line. In case the domain test cases include variants, they are transformed into application test cases
through variability binding. Otherwise, a mechanism for selecting test cases related to a specific

application is

9.3.1.2

necessary.

Inputs

The following inputs should be available to perform variability in the test artefacts process:

— productl

ne test strategy:

variabilit

domain a

y models of both domain engineering and application engineering; and

'tefacts to be tested.

9.3.1.3 Outicomes

The following
in the test art

Variabilit]

Ways to d

— Binding m

9.3.1.4 Tas

The organiza
process.

Define vaj
test procg

Define va
test data

outcomes shall be available as a result of the successful implementation of the varij
pfacts process.

) types in test artefacts are defined.
escribe variability in test artefacts are defined.

echanism for domain test scenarios and test caseSare defined.

ks

fion shall implement the following tasks with respect to the variability in test ar

iability type in test artefacts: define possible types of variability in test cases, test d3
pdures.

riability representation in _test artefacts: define ways to represent variability in test
hnd test proceduresiin the forms of easily reused and bound in application testing.

9.3.2 Defi

e variability typein test artefacts

The goal of this task iscto-define variability types that test cases and test scenarios can includ
data related tp variability should also be covered. An example of a variability type in test artefa
be an optional or alternative test case in test sequence.

ability

Lefacts

taand

cases,

e. Test
'ts can

fies:

The method should support defining variability type in test artefacts with the following capabili

defining possible variability types in test artefacts; and

— verifying whether the defined variability types in test artefacts are mutually exclusive, complete
and correct.

A tool should support defining variability type in test artefacts by allowing the user to do the following:

— perform verification for the defined variability types.

9.3.3

Define variability representation in test artefacts

The goal of this task is to describe and document variabilities in test cases and test scenarios for

further reuse
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The method should support defining variability representation in test artefacts with the following
capabilities:

— defining notation for describing variability types in test artefacts;
— defining ways to represent variability in test artefacts; and
— defining documentation components for variability in test artefacts.

A tool should support defining variability representation in test artefacts by allowing the user to do the
following:

— conduct variability description in test artefacts including binding time; and

— utjlize a documentation template including the defined documentation componénts.
9.4 Traceability of variability in test
9.4.1 | Principal constituents

9.4.1.1 Purpose

The pyrpose of this sub process is to establish and maintain trace links between variability models and
domaih test artefacts.

9.4.1.2 Inputs
The following inputs should be available to perform the traceability of variability in test process:
— vdriability models in test; and

— ddmain test artefacts.

9.4.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the traceability
of varipbility in test prdcess.

— Trace links between variability model and domain test assets are established and maintained.

— Trpce links Ybetween application variability model and domain test assets are established and
maintaified.

9.4.1. Tasks

The organization shall implement the following tasks with respect to the traceability of variability in
test process.

— Define explicit links between variability in test assets and variability model: establish and maintain
trace links between test assets related to variability and the variability model.

— Define explicit links between application test assets and application variability model: establish and
maintain trace links between test assets used in a member product and its variability model.

9.4.2 Define explicit links between variability in test assets and variability model

The goal of this task is to establish and maintain explicit links between variability in test assets and
domain variability model.
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The method should support defining explicit links between variability in test assets and variability
model with the following capability:

determin

A tool should

ing the links between variability model and variability in test artefacts.

support defining explicit links between variability in test assets and variability model by

allowing the user to do the following:

— visualize

trace links between test artefacts and the variability model; and

— record links between variability in the test and the variability model.

9.4.3 Defineexpticittimks betweemappticatiomtestassetsamdappticatiom variabitity moglel

The goal of t}
member prod|

The method 5
with the follo

determin

A tool should
allowing the

visualize

record lin

10 Applicattion testing

10.1 Gener{

Application ¢
changes in cu
Thus, there a
by implement]
application-sj
bindings are
regression tes

Application te

Applicatic

is task is to establish and maintain explicit trace links between variability defined in a

uct and application variability model.

hould support defining trace links among variabilities in different réalization arfefacts

ving capability:
ing the links of variability model with variability in test artefacts,

support defining trace links among variabilities in different realization artef3
[ser to do the following:

cts by

o

trace links between application test artefacts and application variability model; an

ks between application-specific variability in test and application variability mode

1

ngineering is directly relevant’ to customer products and often needs to de

ecific artefacts are\developed, they are tested at each application. When varfability
conducted or application-specific artefacts are integrated into the existing artefacts,
ting shall be performed as necessary.

sting process includes the following four key sub processes.

n test initiation and design generates application-specific test cases and test procedures.

Applicatic

licatian test

environments. Application testenvironments shallbe composed in detail based on testenvironments
described in the test plan, defined as a result of the product line test planning process.

procedur

36

Application test execution performs application-specific dynamic and static testing based on the test

es generated during application test design and implementation.

Application test reporting describes the results of identified failures and its locations.

© ISO/IEC 2018 - All rights reserved


https://iecnorm.com/api/?name=78bc398ae020889b3bf9d4f5a777f2b7

ISO/IEC 26554:2018(E)

10.2 Application test initiation and design

10.2.1

Principal constituents

10.2.1.1 Purpose

The purpose of this sub process is to plan and prepare for application testing focusing on application-
specific parts that are not covered in domain testing. The test plan should address the reuse and the
test scope that will be reused or covered during application testing. Test inputs for application-specific
parts should be newly developed.

Applic
Applic
inform
create

10.2.1
The fo

— 0r

— a
S

— application variability models in test.

10.2.1

The fo
testin

10.2.1

The on
and de

htion test cases may be created either directly from domain test cases by
ation of application artefacts or through test case selection. Application-spécific
 and executed during application engineering. Regression testing is used in‘appli
to avold redundant testing with domain testing.

.2 Inputs
lowing inputs should be available to perform the application test’initiation and des
canizational test plans;

plication test references (e.g. application requirements'specification and applicatio}
cification); and

.3 Outcomes

lowing outcomes shall be available @5'a result of the successful implementation of t
tiation and design process.

plication test requirements and tonditions are defined.
plication test cases are generated.

plication test proceduires are defined.

L4 Activities

ganizatjon'shall implement the following activities with respect to the application
sign process:

— aqplication test initiation;

test models.
sing binding
est cases are
ation testing

ign process:

1 architecture

he application

test initiation

10.2.2

10.2.2

plication-specific test design for unit testing;
plication test design for integration testing; and

plication test design for system testing.
Application test initiation

.1 Tasks

The organization shall implement the following tasks with respect to the application test initiation

activit

y.

— Initiate application testing: set up readiness for proceeding application-specific testing.
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— Define application test requirements and conditions: identify test requirements to be satisfied and
conditions for the application-specific test items.

10.2.2.2 Initiate application testing

The goal of this task is to develop application test plans that include application-specific objectives, the
scope of the application test, responsibilities, methods, tools to be applied, schedules for application

tests and test

The method s

completion criteria.

hould support initiating application testing with the following capabilities:

defining entry criteria to be assured in order to perform the application test;

defining
A tool should

access th

share the

10.2.2.3 Def|

The goal of t
testing.

The method 3
capabilities:

defining t
test procq

analysing

defining ¢ntry criteria for the application test in order to perform the application test;
defining guidelines to evaluate readiness;

selectingfartefacts to be evaluated to confirm to the readiness; and

ocumentation components and guides for documentation.
support initiating application testing by allowing the user to.do-the following:
b artefacts to be evaluated; and

defined entry criteria with the relevant participants.
ine application test requirements and conditions
his task is to establish test requirements, that should be tested in application-s

hould support defining applicationgtest requirements and conditions with the fol

he form of test requirementsito be used for deriving application test cases and appl
pdures;

the characteristics,of application-specific testing in accordance with the natu

member product; and

refining
requirem

A tool should
the following

fest architecture and test coverage in accordance with the application-specif]
ents.

support.defining application test requirements and conditions by allowing the use

pecific

owing

cation

‘e of a

ic test

r to do

access so
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architecture, application-specific detailed design specifications and parts/codes;

10.2.3 Appli

utilize modelling notation for test requirements; and

utilize modelling notation for test architecture.

cation-specific test design for unit testing

10.2.3.1 General

This activity addresses application-specific test design for unit testing.
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10.2.3.2 Tasks

The organization shall implement the following tasks with respect to the application-specific test
design for unit testing activity.

— Create application-specific test cases for unit testing: select domain test assets and generate new test
cases including test data that will be used to application-specific unit testing.

— Derive application-specific test procedures for unit testing: define the orders of test cases executed
together by selecting domain unit test cases and application-specific unit test cases. This task
includes an ordered set of test cases to be re-executed in accordance with bindings.

— Develop—awxitiary—testimplementationfor—apphcation-specific—unit—testirg—aevelep—mock or stub
necessary to execute test procedures for application-specific units.

10.2.3{3 Create application-specific test cases for unit testing

The gpal of this task is to generate application-specific test cases and (tést data for| unit testing.
Regregsion testing may be required in accordance with binding results.

The method should support creating application-specific test cases fot/unit testing with|the following
capabillities:

— prviding test selection approaches considering variability binding results;
— generating application-specific test cases from test items that include un-bound varigbility; and

— prpviding ways for test selection for regression*testing in application testing by considering
application-specific variability.

A tool hould support creating application-spec€ific test cases for unit testing by allowing [the user to do
the following:

— ddcument application-specific test ecases (including test data); and

— pdrform automated test selection in application testing considering variability binding.

10.2.314 Derive application-specific test procedures for unit testing
The gdal of this task is to collect test clues and then to define types of required applicatiof testing.

The method should\support deriving application-specific test procedures for unit testing with the
follow|ng capabilities:

— adding application-specific test cases to derived test procedures; and

— c]ltrolling the number of test cases to be re-executed in accordance with bindings;

— providing ways for test selection for regression testing in application testing by considering binding
results.

A tool should support deriving application-specific test procedures for unit testing by allowing the user
to do the following:

— perform automated test selection in application testing by considering binding results; and

— perform automated test selection in application testing by considering application-specific
variability.

10.2.3.5 Develop auxiliary test implementation for application-specific unit testing

The goal of this task is to implement mocks or stubs to handle absent variants.
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The method should support developing auxiliary test implementation for application-specific unit
testing with the following capabilities:

auxiliary

test implementation;

supporting the development of application-specific mocks or stubs; and

supporting the reuse of domain auxiliary test implementation for developing application-specific

providing appropriate approaches for dealing with the diverse binding times of variability in units.

A tool should support developing auxiliary test implementation for application-specific unit testing by
allowing the user to do the following:

utilize an

environment for reusing domain auxiliary test implementation; and

develop auxiliary test implementation for application-specific units.

10.2.4 Application test design for integration testing

10.2.4.1 Gen

This activity

eral

hddresses test design for application integration testing. Application integration

reuses domain test assets in accordance with variability binding results and adds new appli

specific test a
and reused as

10.2.4.2 Tas

The organiza
integration te

Create ap)

ssets for a member product. Proper domain test assets for integration testing are sq
they are, or they are modified if necessary.

ks

fion shall implement the following tasks with respect to the application test des
sting activity.

plication test cases for integration testing: select domain test assets and generate ng

cases including test data that will be used te application-specific integration testing.

Derive ap
together
This task

Develop a
necessary

10.2.4.3 Cre

blication test procedures for.integration testing: define the orders of test cases ex
by selecting domain integration test cases and application-specific integration test

includes an ordered set'of test cases to be re-executed in accordance with bindings.

uxiliary test implementation for application integration testing: develop the mock ¢
’ to execute testprocedures for application-specific integrated units.

hte application test cases for integration testing

The goal of t

be requiredij:r

aCeordance with binding results.

esting
Cation-
lected

gn for

w test

bcuted
cases.

r stub

s taskis to generate application-specific test cases and test data. Regression testilmg may

The method should support creating application test cases for integration testing with the following

capabilities:

providing test selection approaches considering variability binding;

application-specific variability.

generating application-specific test cases from test items that include un-bound variability; and

providing test selection methods for regression testing in application testing by considering

A tool should support creating application test cases for integration testing by allowing the user to do

the following:

40

document application-specific test cases (including test data); and
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— perform automated test selection in application testing considering variability binding.

10.2.4.4 Derive application test procedures for integration testing
The goal of this task is to collect test clues and then to define types of required application testing.

The method should support deriving application test procedures for integration testing with the
following capabilities:

— controlling the number of test cases to be re-executed in accordance with the criteria; and

— providing test selection methods for regression testing in application testing by considering binding
refuits:

A tool should support deriving application test procedures for integration testing by allowing the user
to do the following:

— pdrform automated test selection in application testing by considering binding resultis; and

— pdrform automated test selection in application testing by considering applidation-specific
variability.

10.2.45 Develop auxiliary test implementation for application integrated testing
The gdal of this task is to implement mocks or stubs to handle-absent variants.

The method should support developing auxiliary test imiplementation for application integration testing
with the following capabilities:

— prviding proper treatment for auxiliary testimplementation for executing absent varjants-relevant
tept cases and test procedures; and

— prviding appropriate approaches for‘feusing auxiliary test implementation.

A tool|should support developing auiliary test implementation for application integratjon testing by
allowipg the user to do the following:

— use an environment for auxiliary test implementation for absent variants; and

— repse auxiliary testimplementation.
10.2.5 Applicatientest design for system testing

10.2.5.1 General

This aftivity addresses application test design for system testing. In most cases (excegt for domain-
testinE,), Ull]l_y strategy appli\.atiuu systenTtesting—ts 1ot conducted—dut g domatrer gineering, so
application system testing as the whole system is conducted for the first time. However, test assets
for system testing are produced during domain requirements engineering, so domain test assets for
system testing are reused with variability binding. Application-specific test assets can be added in
accordance with application-specific requirements.

10.2.5.2 Tasks

The organization shall implement the following tasks with respect to the application test design for
system testing activity.

— Create application-specific test cases for system testing: generate system test cases for a member
product by binding domain system test cases and by adding new test cases for application-specific
requirements.
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— Derive application-specific test procedures for system testing: define the orders of test cases executed
together. This task includes an ordered set of test cases to be re-executed in accordance with
bindings.

10.2.5.3 Create application test cases for system testing

The goal of this task is to create application-specific test cases and test data for system testing.
Regression testing may be required in accordance with binding results.

The method should support creating application test cases for system testing with the following
capabilities:

providing test selection approaches among domain test assets for system testing considering
variabilitly binding;

generating application system test assets from domain test assets that include variability;

creating gpplication-specific system test assets for application-specific requirenients; and

providing Cation-

specific vj

testselection methods for regression testing for system testing by(considering appli
pariability.

A tool should
following:

support creating application test cases for system testing’by allowing the user to[do the

support documentation for application-specific system test.cases (including test data); and

support dqutomated test selection for system testing considering variability binding.

10.2.5.4 DeTve application test scenarios for systenr'testing

The goal of th

The method s
capabilities:

controllir

— providing
results.

A tool should
the following

— perform :

perform :

is task is to collect test clues and thenito define types of required application testinfg.

hould support deriving application test scenarios for system testing with the fol

g the number of test cases.to be re-executed in accordance with the criteria; and

ways for test selection for regression testing in system testing by considering 4

support deriting application test scenarios for system testing by allowing the use

jutomated test selection for system testing by considering binding results; and

jutomated test selection for system testing by considering application-specific vari

owing

inding

I to do

hbility.

10.3 Application test environment set-up and maintenance

10.3.1 Principal constituents

10.3.1.1 Purpose

The purpose of this sub process is to provide required environments for application testing. This
process supports interoperability among supporting tools for application process.
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10.3.1.2 Inputs

The following inputs should be available to perform the application test environment set-up and
maintenance process:

— application-specific environment (e.g. tools, equipment) requirements for application testing;
— interoperability requirements in application testing;
— tool information used in a product line; and

— change requests for application test environments.

10.3.1{3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the application
test erfjvironment set-up and maintenance process.

— Enabling environments for supporting application test are established.

— Ingegrated domain and application test environments are established:

10.3.1,4 Tasks

The orjganization shall implement the following tasks with réspect to the application test environment
set-upjand maintenance process.

— Sef up application test environments: implement or set up additional application-specific test
environment on the established domain test environments.

— Enable interoperability with other applicdtion engineering environments: allow ihteroperation
environment between application-specific testing and the relevant application procgss in order to
refer application artefacts to performtesting.

~

— Mgintain application test environmeénts: change the domain test environments and shpre the status
wi]th the relevant stakeholders:

10.3.2] Set up application test environments
The gdal of this task is.to set up and maintain test environments required for specific menmber products.
The mgthod should-support setting up application test environments with the following dapability:

— prviding'proper treatments in test for wide range of binding times of large amount ¢f variability.

A tool fheuld support setting up application test environments by allowing the user to do [the following:

— use application test environments that can treat absent variants; and

— refer install and uninstall information for an environment.

10.3.3 Enable interoperability with other application engineering environments

The goal of this task is to provide enabling interoperable environments for application testing from
domain testing and domain test artefacts.

The method should support enabling interoperability with other application engineering environments
with the following capabilities:

— supporting interoperation between application test process and relevant domain process; and

— providing ways to link application test artefacts and application variability models.

© ISO/IEC 2018 - All rights reserved 43


https://iecnorm.com/api/?name=78bc398ae020889b3bf9d4f5a777f2b7

	Foreword
	Introduction
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Abbreviated terms
	5 Reference model for product line testing
	5.1 Overview
	5.2 Product line test management
	5.3 Domain testing
	5.4 Asset management in testing
	5.5 Variability management in testing
	5.6 Application testing

	6 Product line test management
	6.1 General
	6.2 Product line test strategy
	6.2.1 Principal constituents
	6.2.2 Define product line test goals
	6.2.3 Identify and analyse risks in product line test
	6.2.4 Establish product line test strategies

	6.3 Product line test process
	6.3.1 Principal constituents
	6.3.2 Select and tailor domain test process
	6.3.3 Select and tailor application-specific test process

	6.4 Product line test planning
	6.4.1 Principal constituents
	6.4.2 Develop organizational test plan
	6.4.3 Gain consensus on organizational test plan
	6.4.4 Document and share organizational test plan

	6.5 Product line test monitoring and control
	6.5.1 Principal constituents
	6.5.2 Initiate monitoring and controlling product line test progress
	6.5.3 Monitor product line test progress
	6.5.4 Control product line test progress
	6.5.5 Report product line test progress


	7 Domain testing
	7.1 General
	7.2 Domain test initiation and design
	7.2.1 Principal constituents
	7.2.2 Domain test initiation
	7.2.3 Domain test design for unit testing
	7.2.4 Domain test design for integration testing
	7.2.5 Domain test design for system testing

	7.3 Domain test environment set-up and maintenance
	7.3.1 Principal constituents
	7.3.2 Set up domain test environments
	7.3.3 Enable interoperability with other domain engineering environments
	7.3.4 Maintain domain test environments

	7.4 Domain test execution
	7.4.1 Principal constituents
	7.4.2 Domain static testing
	7.4.3 Domain dynamic test execution

	7.5 Domain test reporting
	7.5.1 Principal constituents
	7.5.2 Analyse domain test results
	7.5.3 Create/update domain test reports


	8 Asset management in testing
	8.1 General
	8.2 Domain test artefacts as domain assets
	8.2.1 Principal constituents
	8.2.2 Identify domain test artefacts managed as domain assets
	8.2.3 Structure configuration and annotation for domain test assets

	8.3 Application test artefacts as application assets
	8.3.1 Principal constituents
	8.3.2 Identify application test artefacts managed as application assets
	8.3.3 Structure configuration and annotation for application test assets


	9 Variability management in testing
	9.1 General
	9.2 Variability mechanism category in testing
	9.2.1 Principal constituents
	9.2.2 Identify variability mechanisms in testing by category
	9.2.3 Guide the use of variability mechanism category by PL test strategy
	9.2.4 Guide the use of variability mechanism category by test levels
	9.2.5 Trace the usage status of variability mechanism category in testing
	9.2.6 Update variability mechanism category in testing

	9.3 Variability in test artefacts
	9.3.1 Principal constituents
	9.3.2 Define variability type in test artefacts
	9.3.3 Define variability representation in test artefacts

	9.4 Traceability of variability in test
	9.4.1 Principal constituents
	9.4.2 Define explicit links between variability in test assets and variability model
	9.4.3 Define explicit links between application test assets and application variability model


	10 Application testing
	10.1 General
	10.2 Application test initiation and design
	10.2.1 Principal constituents
	10.2.2 Application test initiation
	10.2.3 Application-specific test design for unit testing
	10.2.4 Application test design for integration testing
	10.2.5 Application test design for system testing

	10.3 Application test environment set-up and maintenance
	10.3.1 Principal constituents
	10.3.2 Set up application test environments
	10.3.3 Enable interoperability with other application engineering environments
	10.3.4 Maintain application test environments

	10.4 Application test execution
	10.4.1 Principal constituents
	10.4.2 Application static testing
	10.4.3 Application dynamic test execution

	10.5 Application test reporting
	10.5.1 Principal constituents
	10.5.2 Analyse application test results
	10.5.3 Create/update application test reports


	Annex A (informative)  Exemplar product line test strategy
	Annex B (informative)  Execution of SSPL testing
	Annex C (informative)  Mapping of ISO/IEC/IEEE 29119-2 and ISO/IEC/IEEE 15288
	Bibliography

