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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-ralidation-ef-commonalitiesdomaintesting-generates—retsabletestartefacts,so-as+tominimize
teft efforts in application testing. However, variability continues throughout the product line|life cycle,
arld its resolution phase is diverse. Thus, the complexity of product line testing becomes high. [lesting in
prioduct line engineering differs from testing in the single system development in the following aspects:

— there are two testing life cycles, domain testing and application testing;
—|{ test cases generated during domain testing can be incomplete due to unresolved variabilifty;

— integration and system testing should be executed in the absence-of vion-functioning components
because even complete test cases can interact with components or subsystems thdt include
unresolved variability;

—| application testing should be performed by reusing domaintest assets and avoid retesting what has
been tested during domain testing;

—| test cases including variability are executable at.different stages because the binding times of
variabilities differ; and

— regression testing is performed in both domain testing and application testing. In application
testing, when variability bindings are conducted, regression testing is performed as necepsary.

This document addresses the product line=specific testing processes with the guidance of a sdt of tools’
arld methods’ capabilities for supporting testing in software and systems product lines.

This document is intended to berefit the groups of people that acquire, supply, develop, opprate and
maintain tools and methods of.testing for software and systems product lines. This documgnt can be
used in one or more of the folewing modes:

—{ by an organization-intended to implement product lines - to understand, adopt and gnact the
processes, tools and“methods of testing for product line. This also helps the organizatior] evaluate
and select relevant tools and methods based on business and user-related criteria;

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

The ISQ/IEC 26550 family of standards addresses both engineering and management procgsses and
ca ab111t1es of methods and tools in terms of the key characteristics of product line develop ent. This

standards in the ISO/IEC 26550 famlly 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
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— 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,

— procgsses and capabilities of methods and tools for variability modelling are provided An\ISP/
IEC 26558;

— procgsses and capabilities of methods and tools for variability traceability are provided in ISP/
IEC 26559;

— procegsses and capabilities of methods and tools for product management, are’ provided in ISP/
IEC 26560;

— procgsses and capabilities of methods and tools for technical probe areprovided in ISO/IEC 26561;

— procgsses and capabilities of methods and tools for transition management are provided in ISP/
IEC 26562;

— procgsses and capabilities of methods and tools for configuration management of asset are provided
in ISQ/IEC 26563;

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

1 Scope

T s documert, withim the methods and toots of testing for software anmd SyStelns proauct Hegs:
—|{ provides the terms and definitions specific to testing for software and systems product lines;

— defines processes performed during product line testing (those processes are deseribed i terms of
purpose, inputs, tasks and outcomes);

—|{ defines method capabilities to support the defined tasks of each process; arrd
— defines tool capabilities to automate/semi-automate tasks or defined ntethod capabilities

This document concerns processes and capabilities of testing methodS.and tools for a family ofproducts,
ndt for a single system.

2| Normative references

The following documents are referred to in the text i such a way that some or all of thejr content
copstitutes requirements of this document. For dated references, only the edition cited applies. For
urldated references, the latest edition of the referenced document (including any amendmentd) applies.

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

3| Terms and definitions
Far the purposes of this docufnent, the following terms and definitions apply.

ISP and IEC maintain terminological databases for use in standardization at the following addresses:

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

—|{ [EC Electropedia: available at http://www.electropedia.org/

3.1
abisent variants
variants that are not determined or developed at the specific time

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 testing
domain engineering phase whose role is to test domain artefacts

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 bhe reused in domain fpcring ['% ';) eg test pl;mq artefacts of rr—\grqu' n
testing. In|this document, however, the platform role of domain asset, which can be reused for member produdts,
is the centfral theme.

3.7
domain flest requirements
specific eJements of a domain artefact that should be covered by domain testing (3.5)

Note 1 to gntry: Domain test requirements cover functional and non-functional commonality’and variability, ajnd
they inclugle both their normal and error conditions.

3.8
product line test strategy
scope of domain testing (3.5) and application testing (3.2)

Note 1 to ¢ntry: Many variants may not be implemented in domain engineéring. To cope with the impacts of yn-
implemented variants to domain integration testing and system testing, the appropriate test strategy should |be
establishefd.

3.9

texture
architectural texture
collectior] of common development rules and constraints for realizing the applications of a product lipe

3.10
variability binding
selection fof a certain variant for a variation point

3.11
variability in test cases
variabilitly included in domain'test cases that will be bound during application testing in order to derive
concrete fest cases

4 Abbreviated terms

CRS cotmimonality and reuse strategy
SAS sample application strategy

SSPL software and systems product line
UML unified modelling language

5 Reference model for product line testing

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

2 © 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
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V4
se
If

dd
de

pA

Pr
m
lin
m
on
m

Th
te
di
in

main artefacts due to the undeveloped variants, i.e. absent variants. Coping with absent
allenging because they can complicate integration testing and system testing, making'syste
domain engineering impossible in some cases. However, because the quality of\domain
fects the quality of all member products in a product line, test execution of parts linked

riability is bound during application engineering. The binding times of variability can I
parate, so integration testing and system testing for a member product.ate much more cor
testing is executed whenever binding occurs, a significant amount)of effort will be reg
veloping test stubs and drivers. Therefore, the trade-off between-defect correction cost
velopment effort should be considered. Application testing deals'with testing for applicatio
rts and with re-testing or regression testing for the domain‘arts already tested.

oduct line testing requires specific organizational Yevel managerial supports and

hnagement supports, product line test management and variability management in testing
e test management provides managerial supports.for domain testing, application testing
hnagement in testing from the product line organization level. Variability management i
the other hand, manages variability in domain and application test artefacts, including y
bdels from the testing perspective.

e reference model specifies the structuke of supporting processes and sub processes for pr
sting. As shown in Figure 1, productiline testing can be structured in five processes. Each |
yided into sub processes to address'product line realization issues; and each sub process is

terms of the following attributes:

the title of the sub process;

the purpose of the sub process;

the outcomes pf the sub process;

the inputsde-produce the outcomes;
the tasks to achieve the outcomes; and

the capabilities of methods and tools required for performing the tasks effectively and eff

plemented during domain engineering. >o, domain testing should consider tests 1or non-ekecutable
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to absent

be widely
hplicated.
uired for
and test
h-specific

technical
. Product
and asset
h testing,
ariability

bduct line
Drocess is
Hescribed

iciently.

N

NOTE 2

IE 1 lest methods In this document inciude tecnnique, pattern and template as well as procedu

test cases”.

NOTE3  When the process, sub process, outcomes and tasks are listed or described in a sentenc
italicized in order to increase their visibility.
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Prod;l:sttLlne Domain Testing Variability
; : Management in
Management Domain Test Domain Test . . N
B Initiation and Environment Set-up D]E:))r(réaénhToenst 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
Test, p]nnning \,F I
proliuct Line Application Testing Traceability off
Test Application Test Application Test A - Variability.in
Monitoring and Initiation and Environment Set-up Teé?pEl;(C;;%(Eir:)n Appllcatlop Test
g Design and Maintenance Test Reporting
(ontrol
Figure 1 — Product line testing reference model
To reduc¢ efforts and costs invested in product line testing and to manage the complexity of testi

due to th

e variability in a product line, testing activities should be initiated as early as at the domd

requiremients analysis phase, in parallel with domain and application engineering. Defects in dom3

assets ha
because

covers bda
and prot
testers rq
engineers
as early 4
and have
levels or t

ng
in
in

Ve influence on the whole product line members and dynamic{esting is performed restricted

th static and dynamic testing. Static testing for product lines includes reviews, inspecti
typing for domain and application artefacts to fulfil'verification and validation. In addit
sponsible for domain and application testing shéuild cooperate with domain requiremer
, architects and developers in order to detect defects in the corresponding development pha

systematic test case generation methods ineluding tool supports at hand for each domain t¢
est types.

5.2 Pro¢ductline test management

The prod

ict line test management shall be responsible for the following.

Prodi
the p
prod

ict line test strategy defermines how domain and application testing will be carried out
roduct line organizatign. The product line test strategy documents guidelines for governi
ct line testing operated in the organization.

bf variability, so static testing should be performed thoroughly. Product line testing t%s
i

ly

S
n,
ts
se

s possible. To that end, these test organization should develop reasonable domain test plans

st

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.

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

4+ i A R Do | - 4+ i a |
Lol LdsTOo Aallu UTTITIT UUIIIAIIT LtTOU Pl UuLtTuUuurIrcsS.

— Domain test environment set-up and maintenance set up and maintain domain testenvifonments
including support tools as well as integrated environments for each lifecycle phase|relatgd to each
domain test type (i.e. static test and dynamic test).

— Domain test execution performs dynamic and static testing for the domdin on the edtablished
domain test environments. Domain test cases may include variability that cannot be|executed
simultaneously.

— Domain test reporting analyses the identified failures and locatiops where the failures haveloccurred
and reports domain test incidents with how they will be managed:

5.4 Asset management in testing

The asset management in testing establishes and maintains domain test assets that have reuse{potential
fol the right use in application engineering and application test assets for later reuse by thg¢ relevant
member product or the other member products within a product line. The asset managementfin testing
shill serve to do the following and to define the capabilities of tools and methods for supporting them.

]

—| Domain test artefacts as domain assets miahages domain test artefacts that will be reusgd by the
product line members such as testcases for commonalities, those for variabilities gnd those
including interactions between common and variable modules.

— Application test artefacts as application assets manages application test artefacts that will be referred
in regression testing due tg the application evolution or as inputs in other applications.

5.5 Variability management in testing

Vdriability is newly, defined during domain testing for handling test requirements variatign among
member products. Domain test assets include variability because of the variability included in tdst targets
(i.p. domain assets). Therefore methods and tools for product line testing should have the capgbility for
variability representation and its binding at the right time. The variability management in teqting shall
sefve to dotthe following and to define the capabilities of tools and methods for supporting them.

— Variability mechanism category in testing maintains a set of variability implementation mechanisms
that can be used for expressing or realizing variability in domain test artefacts.

— Variability in test artefacts serves to define variability types and ways to express variability included
in test artefacts such as test plans, test cases and test scenarios.

— 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.

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.

A I' £ £ £ : £ £ o s i | aada 1. A3 4+ t
pp l,uuuu CCOUl CrivIrurIiiricric  Scl M[I uriu ITIUITICCTIUTITT oOCL u}) dallu  I11aiiitdlll CllJlJlll,ClLlUll | S

envijonments based on the established domain test environment.

Appliration test execution performs application dynamic and static testing on the established
applifation test environments.

Applitation test reporting analyses the identified failures and location where the failufe has occurre¢d.
Application test reports include application-specific and domain test incidentscas well as how thiey
will e managed.

The identification and analysis of the key differentiators between single-system engineering aphd
managenjent and product line engineering and management can help organizations to understand the
product line and to formulate a strategy for successful implementation af)product line engineering ahd
managenjent. The key aspects are defined in ISO/IEC 26550 and Table 1 shows the category of the key

aspects.

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

Category Aspects

Reuse management

application engineering, domainzassets, domain engineering, product managemeit,
platform, reusability

Variability management | binding, variability

Complexity management

collaboration, configuration, enabling technology support, reference architecture, tex-
ture, traceability

Quality management |measurement ang tracking, cross functional verification and validation

The folloying are the descriptions-for each aspect concerning product line testing. The product line
tests-relgvant processes and tasks shall be identified on the basis of these aspects. The concerns
specific tp product line testingwill enable an organization to understand the product line test-relevgnt

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

Appljcation engineering. Application testing is a stage of application engineering where the
domgin test artefacts are reused. Application-specific testing is developed from scratch.

Bindjing. Most application test artefacts are generated by variability binding according [to
applifation’ variability model, so testing processes, methods and tools for product lines shoyld
contdin r'npnhilifipc to support hinding

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.
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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 assets and for
avoiding redundant testing in the member product testing should be supported.

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 'T'pcfing should hp]p ensure that the p]qffnrm fulfils the Qppr‘ifipd domain requirements

6.

TH
h3
pa
ef
te
m

and its intended use.
Product management. Testing evolves in accordance with the evolution and change§ of progluct lines.

Reference architecture. The reference architecture is the major input for_designing domain
integration testing.

Reusability. Domain testing assets are developed as available artefacts.as they are (or afe partly)
in a generic form so that a large part of the required testing in applications should not be developed
from scratch.

Texture. Domain testing and application testing should help-ensure both of them conform to the
corresponding guidelines and rules in the texture.

Traceability. For each test artefact, a trace link is establiShed to the corresponding refer¢nces. For
example, when system test cases are derived from use cases, each system test case is related to the
corresponding use case by a trace link.

Cross functional validation and verification: Detailed processes for validation and vdrification
are defined in this document.

Variability. Test artefacts contain yayiability, so that each member product selects variants to
verify, validate and test its artefacts.

Product line test management

1 General

e major differencé“between SSPL testing and single product testing comes from variability. Thus,
ndling variabili€yyis very challenging; and the decisions on how to deal with it are th¢ starting
int of SSPL testing. This decision should be made from the organizational level by considering the
ficiency and effectiveness of testing. From this decision, test strategy, test process and pecessary
5t envirenments including organizational level support can be determined. A product|line test
hnagerment process includes the following four key sub processes.

Product line test strategy provides technical guidelines for performing domain and application

tesSting Product HIE test Strategy provides the SCOpe Of dommain and apptication 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).

Product line test process is used to solve product line-specific test problems. Product line test process
is defined by selecting and tailoring a generic domain and application test process.

Productline test planning provides test plans for performing productline tests throughoutthe 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

6.21 P

rincipal constituents

6.2.1.1
The purp

testing. T
existence

6.2.1.2
The follov

Purpose

bse of this sub process is to establish the goals and strategies of domain testing and applicati
he strategies should consider the separation of domain testing and application testing’and t
of variability.

Inputs

ving inputs should be available to perform the product line test strategy-process:

— organizational product line objectives; and

— testy

6.2.1.3

The follov
test strat

— Prod1

6.2.1.4

The orga
process.

— Defin

— Ident
risks

— Estah

elated risks identified by organizational risk management.

Outcomes

Poy Process.

ict line test strategy with its rationale is established.

Tasks

hization shall implement the folowing tasks with respect to the product line test strate

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

ify and analyse risks improduct line test: review risks identified in product lines or additio
and identify thoselrelated to product line testing.

lish product liné test strategies: define and maintain strategies on when and how to te

variapility in domain artefacts. This taskincludes reviews for the defined productline test strateg

from

622 D

effort, effectiveness and efficiency perspectives.

efine'product line test goals

bn
he

ving outcome shall be available as a result of the suecessful implementation of the product lipe

BY

al

st

The goal of this tasK is to make product line test goals explicit.

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

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

— formulating 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

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

A tool should support identifying and analysing risks in product line test by allowing the uiset] to do the
following:

— perform arisk assessment and its mitigation plan for identified product line testrisks; anld

— record 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 domdin testing that should fleal with
variability. Product line test strategy shall devise appropriate risktreatment approaches.

Dgmain test strategies should include the scope of regréssion testing, test selection crjiteria for
regression testing and techniques to be used for regression¢esting.

The method should support establishing product line test strategies with the following capabllities:
—|{ devising appropriate risk treatment approaches;

—|{ defining product line test strategy altérfratives including the scope of domain and application
testing;

—| defining test case selection criteria for domain and application testing in accordance|with the
product line evolution; and

— defining additional metricsiused for evaluating strategies from productline engineering viewpoints.
A tool should support estdblishing domain test strategies by allowing the user to do the following:

— use test strategy®emplates;

— share productyline test strategy among relevant test engineers;
— notify the'update of test strategy;

—|{ access 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 folloyving outcomes shall be available as a result of the successful implementation of the ‘prodyct
line test grocess.

— Selected and tailored domain test processes.

— Selected and tailored application test processes.

6.3.1.4 |Tasks
The organpization shall implement the following tasks with respect tothe-product line test process.

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

— Select and tailor application-specific test processes: find adequate application test processes |in
accorldance with different member product’s needs.

6.3.2 Sglect and tailor domain test process

The goal pf this task is to select and tailor organizational domain test process to solve problems that
domain t¢sting encounters.

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

A tool shpuld support selecting and tailoring domain test processes by allowing the user to do the
following

— acceds domain engineering process assets related to domain testing;
— acceds tailoring)guidelines defined in domain engineering process definition; and

— utilizZe electronic domain 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

6.4.1.1 Purpose

TH
th
ar
ar

Pl
[E

6.4.1.2 Inputs

T}

6.4.1.3 Outcomes

TH
te

6.4.1.4 Tasks

T}
pr

e purpose of this sub process is to establish a test capability to perform the prodict line
e previous lifecycle phases. Testability of domain/application requirements; domain/aj
chitecture, detailed domain/application design and domain/application implementation are
d proper plans to proceed to testing should be established in accordance Wwith the review re

C 26556. Detailed activities and tasks for this process are harmonized with ISO/IEC/IEEE 2

e following inputs should be available to perform the preduct line test planning process:
domain/application requirements;
domain/application architecture;
detailed domain/application design; and

domain/application implementation:

e following outcome shall be'available as a result of the successful implementation of the pr
5t planning process.

Organizational test pldns are defined and shared.

e organization shall implement the following tasks with respect to the product line test
oCess.

Develop organizational test plan: make test plans to carry out product line test and ma

test from
pplication
reviewed
sults.

hns for testing are harmonized with the plans defined in the organizational management of 1SO/

0119-2.

bduct line

planning

intain its

progress.

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.

© ISO/IEC 2018 - All rights reserved
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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;

— sharg plans with the relevant participants; and

— perfdrm progress tracking against the plans.

6.4.3 (ain consensus on organizational test plan
The goal pf this task is to consult and agree with the stakeholders on the defined test/plan.

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

— provlding opinion collection approaches efficiently applied at thesdistributed or large product lipe
orgamization.

A tool shpuld support gaining consensus on organizational test plan by allowing the user to do the
following

— distr|bute organizational test plans to relevant stakeholders; and

— colle¢t suggestions related to organizational test'plan.

6.4.4 Document and share organizational test plan

The goal pf this task is to distribute the défined organizational product line test plan to stakeholders

The method should support documenting and sharing organizational test plan with the followipg
capabilities:

— providing documentationtemplates; and

— providing feedback ftechanisms efficiently applied at the distributed and large product lipe
organization.

A tool shquld support documenting and sharing the organizational test plan by allowing the user 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
lirfe test monitoring and control process.

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

—|{ Corrective action list for test is established.

6.p.1.4 Tasks

The organization shall implement the following tasks with respect to-the product line test mjonitoring
arld control process.

—|{ Initiate monitoring and controlling test progress: identify,suitable measures and suitable means for
monitoring and controlling product line test progress against the organizational test plar].

—| Monitor product line test progress: measure the actual domain and application test progresses in
line with the organizational test plan. Actual demain and application test progresses ghould be
monitored separately and integrated into thewhole progress.

—{ Control product line test progress: make cotvective actions in accordance with control dirgctives.

—|{ Report product line test progress: share-the test progress with the relevant stakeholders.

6.5.2 Initiate monitoring and controlling product line test progress

The goal of this task is to define\the measures and approach needed to monitor and control thg progress
of|the product line testing,

The method should support initiating monitoring and controlling product line test progresd with the
following capabilities:

— defining measuires for monitoring and controlling test progress for domain testing;
—| providing measures for monitoring and controlling test progress for large amount of variability; and

—| proyiding treatment approaches for integrating test progresses for domain and applicatidn testing.

A toel should support initj
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:

— deco‘nposing corrective actions transferred from the higher level of management to assign %oles
and rlesponsibilities to the relevant participants of test; and

— providing a regression test strategy for actualizing corrective actions in test.
A tool shquld support controlling product line test progress by allowing the user to do-the following:
— perfdrm simulation for confirming the right assignment of roles and responsibilities; and

— interpperate with the other test types and levels in domain/application)testing for regressipn
testing.

6.5.5 Report product line test progress

The goal ¢f this task is to generate and share reports for productlifie test progress.

The methlod should support reporting product line test progress with the following capabilities:

— definling the components of report for product line test progress; and

— pro:rding documentation templates for reporting:

A tool shquld support reporting product line testprogress by allowing the user to do the following:

— generate a test report; and

— shar¢ product line test progress.with relevant product line test stakeholders.

7 Domain testing

7.1 General

Domain tlesting produces test assets that will be reused by member products within a product life.
Domain testing_ineludes testing for common parts related to variable artefacts that may or may ot
be realized during domain engineering. Meanwhile, application testing has to achieve an efficignt
reuse of dpmain test assets while it tests application-specific parts. Domain test assets are major
inputs of nn]lrnflnn fpcfmu Test assets such as test n]nnc test cases and test scenarios are nrndllr d
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 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

7.0%

T

te
d
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7.

.2.1.3 Outcomes

UTrpose

e purpose of this sub process is to derive domain test cases and test procedures_for do
cution. This process defines domain test plans for testing domain artefacts and prépare
t inputs such as test cases, test scenarios and test data. Because there are incompletd
main test inputs due to variability, this sub process should handle variability and’variability
mon parts.

main test cases can be created either directly from domain artefacts orthrough domain te|
rived from domain artefacts. A domain test model is a test model(that preserves variabi
application test model only preserves the values of variability. A-domain test case may o
Clude variability.

.1.2 Inputs
e following inputs should be available to perform the demain test initiation and design pro
organizational test plans;

domain test references (e.g. domain_ requirements specification and domain ardg
specification); and

domain variability models.

5t initiation and design process.
Domain test requirements and conditions are defined.
Domain test.cases are generated.

Domain test procedures are defined.

P.1.4~Activities

main test
s domain
parts in
r-relevant

st models
ity while
" may not

CeSS:

hitecture

e following outcomes shall’be available as a result of the successful implementation of the domain

T}

ation and

de

e m‘gnni7m’inn shall imp]pmpnf the Fn]]m/\ring activities with respectta the domain test init

sign 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

Initiate domain testing

The goal pf this task is to develop domain test plans that include domain-specific objectives, the sco
of the donain test, responsibilities, domain test strategies, methods, tools to be applied, Schedules for
domain t¢sts and test completion criteria.

The methjod should support initiating domain testing with the following capabilities:

A tool shq

definling entry criteria to be assured to proceed to domain/application test;

definfing entry criteria of domain test to proceed to application test;

definfing guidelines to evaluate the readiness;

selec

[ing artefacts to be evaluated to confirm the readiness;and

definfing documentation components and guide for documentation.

acces

sharg

7.2.2.3

The goal

domain/3

The met
capabiliti

analy
softw

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

defined entry criteria with the releyant participants.

Define domain test requirements and conditions

bf this task is to assure that.the previous processes have been conducted enough to proceed
pplication test.

lLod should support.defining domain test requirements and conditions with the followi

S:

sing the characteristics of domain testing in accordance with the nature of systems a
rare domain;

definfing theXform of test requirements to be used for deriving domain test cases, domain test d3

and t

pst’scénarios; and

pe

defin

ing 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:

16

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.
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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 cases for unit testing: design and generate test cases including test datg that will
be used for unit testing for domain and reused for unit testing for member products.

—|{ Derive domain test procedures for unit testing: define the orders of test cases exéCuted together. This
task includes an ordered set of test cases to be re-executed due to changes.

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

7.2.3.3 Create domain test cases for unit testing

The goal of this task is to design test inputs such as domain test cases and test data for unit tdsting and
to|be reused for application testing.

The method should support creating domain test cases forunit testing with the following cappbilities:
— addressing variability in units for test case generation;
— providing appropriate variability mechanjsms to be used in unit test cases;

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

— providing 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 do the following:
— use the unit test cases repository;

—| utilize notation foryvariability in domain unit test cases (including test data);
— document domdin unit test cases (including test data); and

— select testcases for domain unit testing.

7.2.3,4\"Derive domain test procedures for unit testing

T} Saalaofirbhic ool 1o+ Hoct 1o + ol andthanta dafiag 170 oot d Jdoa o o0 .tt t
C Eoarortrs tasSK TS toCorccrurt cCratsantTnetoatmt—Ty pCSOrTCqurr caaorar ol es 1ng.

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.

© ISO/IEC 2018 - All rights reserved 17


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

ISO/IEC

7.2.3.5

26554:2018(E)

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 tests

cenarios 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 shq
by allowi

— utiliz

— reuse
724 D

7.2.4.1

This activ

7.2.4.2

uld support developing auxiliary test implementation for absent variants-related unit'testi
hg the user to do the following:

e environment for implementing mocks or stubs for variability; and

mocks or stubs.
omain test design for integration testing

General

ity addresses the domain test design for integration testing:

Tasks

The org

integratign testing activity.

— Creatle domain test cases for integration testing: design and generate test cases including test d3

that yill be used for integration testing for domain and reused for integration testing for memh
prodficts.
— Derive domain test procedures for integration testing: define the orders of test cases execut|

together. This task includes an ordered set of test cases to be re-executed due to changes.

— Develop auxiliary test implemeritation for absent variants-related integration testing: develop mod

or st

7.2.4.3

The goal
scenarios
Regressig
test case

ization shall implement the following tasks ‘with respect to the domain test design for

bs and drivers necessary to execute test procedures related to absent variants.
Create domain\tést cases for integration testing
of this task™is to design test inputs such as domain test cases, test data and domain tg

n testing may be required when variability is newly added or changed, so this task includ
Selection.

st

to be used for domain integration testing and to be reused for application integration testinpg.

€S

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

capabiliti

es:

— 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

18

; 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

fo

llowing:

— 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.

The goal of this task is to collect integration test clues and then to define types-of require

in

The method should support deriving domain test procedures for integration-testing with the
capabilities:

.4.4 Derive domain test procedures for integration testing

fegration testing.

d domain

following

— providing variability treatment approaches for a variability related set of integration test ¢ases; and

—| providing variability mechanisms to be used in integration test procedures.

— utilize notation (description) for variability in infegration test procedures.

The goal of this task is to select domain- anapplication-specific test inputs such as test cases
ar|d test scenarios to be re-executed.

The method should support developing auxiliary test implementation for absent varian

in

— providing proper treatment for implementing mocks or stubs and drivers for executing v

—{ providing appropriate approaches for reusing mocks or stubs and drivers.

—|{ utilize'environment for implementing mocks or stubs and drivers for variability; and

.2.4.5 Develop auxiliary test implementation for absent variants-related integration {

fegration testing with the following capabilities:

relevant integration test cases and test procedures; and

Fool should support developing auxiliary test implementation for absent variants-related in
sting by allowing the user to do the following:

fool should support deriving domain test procedures fof)integration testing by allowing tle user to
dd the following:

esting

test data

[s-related

ariability

tegration

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 |[Create domain test cases for system testing

The goal|of this task is to design test inputs such as domain test cases, test data and{domain tg¢st
scenariod to be used for system testing in domain engineering and to be reused for application testipng
dependinig on product line test strategy. Regression testing may be required when vatiability is newly
added or changed, so this task includes test case selection.

The methpd should support creating domain test cases for system testing with the following capabilitigs:
— addressing variability in domain test inputs;

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

— suppprting relation management between variability in domain system test inputs and relevgnt
domdin requirements for test evolution in accordance@ith changes on variable requirements; and

— providing ways for test selection for regression testing.

A tool shpuld support creating domain test cases for system testing by allowing the user to do the
followingf

— utilize system test cases repository;
— use nfotation for variability in domain system test cases (including test data);
— document domain system test.tases (including test data); and

— perfdrm automated test'selection for system testing in domain engineering.

7.2.5.4 [Derive domain'test scenarios for system testing

The goal ¢f this tasKis to collect system test clues and then to define types of required system testing|in
domain epgineering.

The method)should support deriving domain test scenarios for system testing with the followihg
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

2018(E)

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.

T}
m

TH
te

T}
up

.B.1.3 Outcomes

.B.1.4 Tasks

8.1.2 Inputs

e following inputs should be available to perform the domain test environment se
hintenance process:

environment (e.g. tools, equipment) requirements for domain test;
interoperability requirements in domain test;
tool information used in a product line; and

change requests for domain test environments.

5t environment set-up and maintenance process.
Enabling environments for supporting domain-test are established.

Integrated domain and application test environments are established.

e organization shall implement the following tasks with respect to the domain test environ
and maintenance process.

Set up domain test environments: implement or set up domain test environment including |
software, test datalahd test tools.

Enable interoperability with other domain engineering environments: allow an inte
environmentpetween domain testing and the relevant domain process in order to acces

testing.and other relevant domain processes.

Maintain domain test environments: change the domain test environments and share the st

t-up and

e following outcomes shall be available as a resultiof)the successful implementation of the domain

ment set-

ardware,

Foperable
s domain

artefacts;to test. This also allows interoperation environments between variability fnodels in

atus with

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 Enable 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 should support enabling interoperability with other domain engineering environments’py
allowing the user to do the following:

— interpperate with domain artefacts produced in the test relevant domain process;
— exchgnge required data for proceeding domain test; and

— link variability models to related domain test artefacts.

7.3.4 Maintain domain test environments
The goal pf this task is to set up and maintain test environments that support domain testing.
The methjod should support maintaining domain test environments with the following capabilities:

— allowjing maintenance for domain test environments amding'others.

=

A tool shquld support maintaining domain test environments by allowing the user to do the followin

b+

— utilize integrated maintenance environmentssfor domain test environments with otHer
envijonments; and

— referfinstall and uninstall information foran environment.
7.4 Domain test execution
7.4.1 Principal constituents

7.4.1.1 [Purpose

The purgose of this_sub’ process is to execute tests for domain assets. In the middle of domgin
engineering, components are loosely coupled with each other, so there is testing in the absence|of
functionihg compoenents. This sub process should address how to deal with those assets in accordance
with the ¢stablished product line test strategy.

Test execption 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, compiling, linking or run time.

7.4.1.2 Inputs
The following inputs should be available to perform the domain test execution process:
— domain assets to be tested;

— domain test inputs; and
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variability models in test.

7.4.1.3 Outcomes

2018(E)

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

ex

ecution process:

Domain test results for variability-relevant tests are recorded.

7.4.1.4 Activities

TH
pr|

e organization shall implement the following activities with respect to the domain test
ocess:

domain static testing;

domain dynamic test execution.

7.4.2 Domain static testing

7.4.2.1 General

T}
an

e goal of this activity is to review and inspect domain requirements, architecture, detail
d codes in the case of software. Domain static testing/ineludes architectural texture an

variability models.

7.4.2.2 Tasks

T}

e organization shall implement the followingtasks with respect to the domain static testin

bxecution

ed design
1 domain

b activity.

Prepare review, inspection or static analysis for domain: prepare materials (e.g. checklists) phecessary

to conduct domain static testing.

Execute domain static test: run static testing by discriminating test execution for the con
and variability so as to share what has been tested or what has not.

Record static test results:)document test execution and its test results by differentiatin
results for commonality from those for variability so as to share what has passed or what

7.4.2.3 Preparereview, inspection or static analysis for domain

T}

TH
fo

e goal of thiStask is to prepare for initiating domain static test.

e method/ should support preparing review, inspection or static analysis for domain
lowing capabilities:

monality

b the test
has not.

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.
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od 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

The met
— prov

A tool shq

— generate test result records.

7.4.3 Domain dynamic test execution

7.4.3.1 [General

The goal pf this activity is to carry out domain testing with executable implementations (e.g. test leve

such as uhit, integrations, system and acceptance testing in softivare or test types such as performan

testing, security testing and so on).

7.4.3.2 |Tasks

The orgdnization shall implement the following.tasks with respect to the domain dynamic te

execution] activity.

— Execyfte domain test procedures: run an.ofdered set of test cases.

— Comgpgare domain test results: determine the pass/fail of domain testing. The results should
compared by discriminating testiexecution for the commonality and variability.

— Recor

Record static test results

od should support recording static test results with the following capability:

ding templates for recording domain static test results.

uld support recording static test results by allowing the user to do the following:

d variability relevant test execution: document test execution and test results related

variapility so as to be referred by product line members.

7.4.3.3
The goal
The meth

Execute domaintest procedures
bf this task'iSto run test cases or test suites according to test procedures.

od sheuld support executing domain test procedures with the following capability:

14
p—t

S

st

— 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

varia

24

bility.
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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

te i g dan ol ookl o Fackin o
Lllls 11T “VVIA\/MLLUAA L\/JLILIS-

The method should support recording variability relevant test with the following capabilities
— maintaining information on whether domain artefacts have been tested or not; and

—| defining attributes necessary to record variability-relevant test.

A tool should support recording variability relevant test by allowing the uséer_to do the following:

—|{ record and report variability-relevant testing status.
7.6 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 testing. The overall
prjogress and status of domain testing are monitored and controlled. Defects in domain afsets and
feedback from application test are also managed to the closure.

7.5.1.2 Inputs

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

— product line test processes;

—{ domain test regliirements;

—|{ defects for/domain assets reported from application testing; and

—| statusixeports for domain testing.

7.pA.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.

© ISO/IEC 2018 - All rights reserved 25


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

ISO/IEC

7.5.1.4

26554:2018(E)

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.

752 A

nalyse domain test results

The goal
tested or

The meth
— traci
A tool shq

— colle

753 C
The goal
The meth

— definfing domain test report items.

A tool shd
—  sumr

— utiliz

8 Asség

8.1 Ge

The majg
Domain t|
be well-st
shall folld

process ifcludes-the following two key sub processes.

— Domq

bf this task is to manage the test execution status especially the status of variabilities thdt 4
not. Defects with their status are also traced.

od should support analysing domain test results with the following capability:
ng the test status of variabilities.
uld support analysing domain test results by allowing the user to do the felowing:

't and summarize the domain test execution status.

reate/update domain test reports
bf this task is to generate the reports for test results including the status of defects.

od should support creating/updating domain test reports with the following capability:

harize domain test results for reporting;-and

e the domain test report template.

t management in testing

heral

I assets in testing.comprise: test cases, test data, test scenarios and test mocks or stul
pst artefacts aforementioned are designed to be reused in application testing, so they shoy
ructured in‘erder to support the right and efficient reuse of test assets. Structuring test assq
w the structure defined in asset management of ISO/IEC 26555. Asset management in testi

in-test artefacts as domain assets structures domain test artefacts that will be reused by t

uld support creating/updating domain test zeports by allowing the user to do the following:

wctdine members

prod

— 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

821 P

8.2.1.1

rincipal constituents

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.

26
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8.2.1.2 Inputs

2018(E)

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.

8.21.3 Qutcomes

The following outcome shall be available as a result of the successful implementation of the'dgmain test

arftefacts as domain assets process.

— Configuration and annotation for domain test artefacts are established.

8.2.1.4 Tasks

ThHe organization shall implement the following tasks with respect te\the domain test artefacts as

ddmain assets process.

—| Identify domain test artefacts managed as domain assets. Domain test artefacts such as tegt models,
test cases, scenarios and test data that will be managed.as/domain assets are identified.[This task
also covers application test assets that have reuse potential.

—| Structure the configuration and annotation of domaimytest artefacts. Domain requirements|artefacts
identified as domain assets are structured according to the defined domain asset configurjation and
attached annotations for proper reuse.

8.2.2 Identify domain test artefacts managed as domain assets

The goal of this task is to identify domain‘test artefacts that will be reused as domain assets|including

bdth common and variable requirements.

The method should support identifying domain test artefacts managed as domain assets|with the

following capabilities:

— selecting domain test\artefacts that have reuse potential;

— evaluating selected domain test artefacts (e.g. checklist for evaluating reusability); and

—|{ establishingbackward trace links with domain assets at the relevant domain level.

A tool shouldsupport identifying domain test artefacts managed as domain assets with the [following

capabilities:

— Amporting 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:

— accessing the existing information for defining configuration and annotation (the configuration
includes trace links with the relevant development assets);

— accessing domain requirements artefacts; and

— utiliz
83 Ap
8.3.1 P

8.3.1.1

The purp
constitue

8.3.1.2

The folloy
process:

— appli
8.3.1.3

The follox
test artef

— Confi

8.3.1.4

The orga
applicatig

— Ident
relat

—  Struc

ing an editor for template definition.
plication test artefacts as application assets
rincipal constituents

Purpose

ose of this sub process is to establish the structure of application-assets in requirements
ht relationships with other application engineering processes.

Inputs

ving inputs should be available to perform the application test artefacts as application ass¢

Cation test artefacts.

Outcomes

ving outcome shall be available as-agesult of the successful implementation of the applicati
hcts as application assets process:

guration and annotations for-application test artefacts are defined or developed.

Tasks

hization shall implement the following tasks with respect to the application test artefacts
n assets process:

iy application test artefacts managed as application assets. Application test artefacts that ha
onships\with successive application engineering processes are selected and determined.

ture.configuration and annotation for application test assets. The structure and annotations

appli

as

as

\4S

of

cation test assets that are necessary to maintain them within the asset repository or to reu

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 capability:

— selecting application test artefacts used at the later processes of application development.

28
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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
wittbereferred-bythe—successtveapplicatiomrdevetlopment—onfiguratiorforapphicatiomrtgst assets
thpt will be helpful when managed as assets is defined.

The method should support structuring configuration and annotation for application test agsets with
the following capabilities:

—|{ defining configuration of application tests assets that help retrieve, update, delete or|maintain
traceability;

—| identifying annotations required to reuse the application requirements asset in application
developments; and

— validating configuration and annotations for application requirements assets.

A [tool should support structuring configuration and annefation for application test assets| with the
following capabilities:

@)

— accessing the existing information for defining configuration and annotation;
—|{ accessing application test assets;

— utilizing an editor for template definition}

—|{ establishing trace links among application test assets; and

—| establishing trace links betweentassets resulting from the later application engineering processes.

9| Variability management in testing

9.1 General

Vdriability shouldrbe managed in product line testing as like in other product line lifecycle grocesses.
Telst artefacts §ich as test plans, test cases, test data and test scenarios may include variabilfty that is
spread across the different artefacts. Variability management in testing process includes the [following
thiree key siib processes.

—| Aaxiability mechanism category in testing maintains variability mechanism category 5111table for
variahility 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 Purpose

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

test, integ

artefacts
defined mechanisms, Language extension mechanisms and Language support mechanisms. T
following

9.2.1.2
The follov

— variapility mechanisms in testing (elieited from variability mechanism pool).

9.2.1.3

The follov
category

9.2.14

SSPL

testing, segmentation and fragmentation mechanisms for test case scenagios by sequence diagra

Lang
scene
point

Lang

guids

Varia
Guidd

Usag

bration test and system test). Variability mechanisms should be identified by considering t
relationships between the implementation under test and those mentioned above, i.e. test strategy, t

and test levels. ISO/IEC 26557 defines variability mechanism categories as SSPL-specifica

are the exemplar variability mechanism categories in testing.

specifically defined mechanism: “Extensions” row and tags in Product Eine Use Cases for systg

Lilage extension mechanism: UML sequence diagram for domain)system and integration tg
rio (note with tagged values) and UML activity diagramfor test model (extended decisi
with notes); and

Inputs
ving inputs should be available to performthe variability category in testing process:

nce for variability mechanism selection-(ISO/IEC 26557); and

Outcomes

ving outcomes shall be available as a result of the successful implementation of the variabil
n testing process.

bility mechanisnis_used for implementing variability in testing are categorized.
nce is tailored specific to testing phase.

b status-of variability mechanism category in testing is traced.

Tasks

ied

),
N1t
he
st
ly
he

m:

st

Llage support mechanism: UML sequence diagram with.genericity marks; parameters, wildcards.

=

y

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

30

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

Guide the use of variability mechanism category by PL test strategy: support correct use of variability
mechanisms in accordance with the selected product line test strategy.

Guide the use of variability mechanism category by test levels: support correct use of variability
mechanisms in accordance with each test level.
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Trace the usage status of variability mechanism category in testing: check the efficiency and

effectiveness of variability mechanisms.

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

9.2.2 Identify variability mechanisms in testing by 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

reviewed on test artefacts and test targets.

TH
fo

9.

TH
de

In
dd
re
pr
by
w

Th
te

e method should support identifying variability mechanisms in testing by categery
lowing capabilities:

with the

reviewingthe available variability mechanisms whether they comply with the explored architectural

decisions and textures in the testing phase;

assuringwhether avariability mechanism fully covers the defined variabilityincluding dep
and constraints;

assuringwhether avariability mechanism fully covers the definedvariability including dep
and constraints that should be bound in testing phase; and

evaluating ease of binding.

fool should support identifying variability mechanisms iii. testing by category by allowing t
the following:

refer detailed testing level variability mechanisnis pool with their usage guidance; and

store rationales for variability mechanism-selection.

.3 Guide the use of variability mechanism category by PL test strategy

e goal of this task is to provide guidance for assessing, selecting and deploying variability me]
pending on the established PL test strategy based on the variability mechanism category.

the case of commonalityand reuse strategy, variation points are implemented in test artg
cisions for their bindidg,times depending on the bindings of implementation under tes{
guired. Whereas, sample application strategy selects a minimum number of representativg
oducts from a product line. This strategy assumes that testing for commonalities has been g
testing the seléeted member products. As for variability, sample application strategy hel
ether variability mechanisms work correctly.

e overall 'guidance is provided by ISO/IEC 26557. This task supports concrete guides f
5t-specific practices. Annex B provides exemplified test execution recommendations for e

varialility mechanisms.
T;I +od-<hord o] Erapiabiti b P

bndencies

bndencies

he user to

chanisms

facts and

are also
P member
ompleted
bS ensure

lled with
ch of the

the following capabilities:

tegy with

tailoring variability mechanism selection criteria specific to the selected PL test strategy;

tailoring detailed procedures for variability mechanism selection and use specific to the selected PL

test strategy; and

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:

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

— perform instant access for guides and rules for performing variability mechanism operation by PL
test strategy:.

9.2.4 Guide the use of variability mechanism category by test levels

The goal pf this task is to provide detailed guidance for assessing, selecting and deploying variabiljty
mechanigms in accordance with test levels.

In case of unit testing the possible number of variants for a variation point is controllable, so ufit
testing for domain can be conducted during domain testing. The test artefacts for domain unit testipg
and way{ to validate variability mechanisms can differ from variability mechanisms|used in the tg¢st
targets.

In integrption testing, the number of possible combination of variants within components to pe
integrated can be uncontrollable. In such cases, variation points are ehcoded into test artefadts
for domajfin integration testing. Thus, proper variability mechanisms fér testing should be selected
in accordance with the variability mechanisms used in test targets, ‘and the binding times of the
implemented variation points within test artefacts should be decided depending on the variabiljty
binding tjmes of the relevant test target.

In case of system testing, test artefacts can be generated during domain engineering to be reused
by member products, so the test artefacts include variabjlities. In such cases, ways to use variabiljty
mechanigms are similar to those in integration testing.

New varfabilities can be added during testing to\allow for differences in testing among membHer
products] Newly added variabilities should also be realized in test artefacts and they can be bound|at
the same|test level or after where they are introduced.

The metHod should support guiding the dse of variability mechanism category by test levels with the
following| capabilities:

— tailotfing variability mechanism selection criteria specific to each test level;

— tailofing detailed procedures for variability mechanism selection and use specific to each tgst
level{and

— tailoring configuration guides and rules specific to each test level.

A tool shguld support guiding the use of variability mechanism category by test levels by allowing the
user to d¢ the following:

— sharg¢ (guides and rules for variability mechanism operation by test levels with relevant
partipipauto, aret

— access guides 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

constraints;

providing evaluation algorithms for verifying whether a variability mechanism confirms the defined

vqriqhi]ify dpppndpnr‘ipc and constraints: and

9.
T}

Va3
th

Va3
on

T}

capabilities:

verifying the testability of variability mechanisms used in testing.

fool should support tracing the usage status of variability mechanism category in testing by
e user to do the following:

visualize variability mechanisms in testing;

verify whether the variability mechanism properly supports thesdefined variability
dependencies and constraints; and

perform the testability verification of variability mechanisms‘used in testing.

.6 Update variability mechanism category in testing
e goal of this task is to improve the established variability mechanisms by category.

riability mechanisms in testing identified by category can be re-organized and improved
e traces and analysis results of their usage status:

riability mechanisms in realization identified by category can be re-organized and improy
analysis results of their usage status.

e method should support updating,variability mechanism category in testing with the

preparing items for variability mechanism category improvement;
improving the variability mechanism category; and
propagating improvement results to the variability mechanism pool.

fool should suppprt updating variability mechanism category in testing by allowing the use
lowing:

shareimprovement items for the variability mechanism category among appropriate par

share the improved variability mechanism category; and

allowing

including

based on

red based

following

to do the

icipants;

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

va

riabilities 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 necessary.

9.3.1.2

Inputs

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

— prod

ict line test strategy;

— variapility models of both domain engineering and application engineering; and

— doma

9.3.1.3

The follov
in the tes

— Varia
— Ways
— Bindi

9.3.1.4

The orga
process.

— Defin
test

— Defin

test d

93.2 D

The goal
data relat
be an opt

The meth

in artefacts to be tested.

Outcomes

ving outcomes shall be available as a result of the successful implementation of the variabil
f artefacts process.

bility types in test artefacts are defined.
to describe variability in test artefacts are defined.

g mechanism for domain test scenarios and test case$are defined.

Tasks

hization shall implement the following tasks with respect to the variability in test artefa(

p variability type in test artefacts: define possible types of variability in test cases, test data a
rocedures.

e variability representation in\test artefacts: define ways to represent variability in test cas
ata and test procedures-in the forms of easily reused and bound in application testing.

efine variability type’in test artefacts

of this task is¢0 define variability types that test cases and test scenarios can include. T¢
ed to variability should also be covered. An example of a variability type in test artefacts c
onal or alternative test case in test sequence.

od shiould support defining variability type in test artefacts with the following capabilities:

—

y

ts

st

— definling‘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:

—|{ perform variability modelling for the defined variability types in test artefacts;
—| conduct variability description in test artefacts including binding time; and

—|{ utilize a documentation template including the defined documentation components.
9.4 Traceability of variability in test
9.4.1 Principal constituents

9.4.1.1 Purpose

The purpose of this sub process is to establish and maintain/trace links between variability mpodels and
ddmain test artefacts.

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

— domain test artefacts.

9.4.1.3 Outcomes

The following outcomes shialtbe available as a result of the successful implementation of the trpceability
of|variability in test process.

—|{ Trace links between variability model and domain test assets are established and maintaingd.

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

9.4.1.4\ Tasks

TI - don 1 1l . 1 dndn]. Lall - de 1 . dndn. =l de oalod L bl :
ITCUI sdllldelUll S1IdIl llllplculcllL LIICT lUllUVVllls LASRKRS WILIL 1CDPCLL LU LUIIC U1 dLCdUlllLy or-variabl lty 1n
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 wi

th the following capability:

— determining the links between variability model and variability in test artefacts.

A tool should 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 Define explicit links between application test assets and application variability medel

The goal

member product and application variability model.

The metHod should support defining trace links among variabilities in different pealization artefa
with the following capability:

— deterymining the links of variability model with variability in test artefaets.

A tool should support defining trace links among variabilities in different realization artefacts

allowing

— visudlize trace links between application test artefacts and application variability model; and

— recoild links between application-specific variability in test-and application variability model.

10 App

10.1 General

Applicati
changes i

Thus, there are gaps between what_ is\available and what is required. Unsatisfied needs may be n
by implethenting application-specificartefacts or by adapting domain artefacts to fill the gaps. Whe
applicatign-specific artefacts are developed, they are tested at each application. When variabil

bindings
regressio

Applicati
— Appli
— Appli

envi onents. Applicationtestenvironments shallbe composedin detall based ontestenvironmer

descrt

of this task is to establish and maintain explicit trace links between variability, defined if

the user to do the following:

lication testing

bn engineering is directly relevant’ to customer products and often needs to deal w
In customer needs. Domain artefacts may not satisfy the specific product’s needs complete

are conducted or application-specific artefacts are integrated into the existing artefac
I testing shall be petformed as necessary.

bn testing process includes the following four key sub processes.

rationrtest environment set-up and maintenance sets up and maintains application tg

ration testinitiation and design generates application-specific test cases and test procedureg.

ts

th

ly.
et

ty
s,

ts
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&
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— Application test execution performs application-specific dynamic and static testing based on the test
procedures generated during application test design and implementation.

— Appli

36

cation test reporting describes the results of identified failures and its locations.
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10.2 Application test initiation and design

10.2.1 Principal constituents

10.2.1.1 Purpose

2018(E)

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

ric clholll

p

Af
Af
in
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to
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1(

T}
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baoxnazl dazalaanad
Tt SOt o CTICYv Iy GCveToOpeor

plication test cases may be created from application artefacts or through applicatien tes
plication test cases may be created either directly from domain test cases byliisin
formation of application artefacts or through test case selection. Application-specific test

avoid redundant testing with domain testing.

.2.1.2 Inputs
e following inputs should be available to perform the applicationtest initiation and design
organizational test plans;

application test references (e.g. application requirements'specification and application ard
specification); and

application variability models in test.

.2.1.3 Outcomes

e following outcomes shall be available as a result of the successful implementation of the aj
5t initiation and design process.

Application test requirements dnd-conditions are defined.
Application test cases are generated.

Application test procedures are defined.

.2.1.4 Activities

e organization'shall implement the following activities with respect to the application test
d design process:

application test initiation;

t models.
b binding
cases are

ated and executed during application engineering. Regression testing is used‘in-applicatign testing

Drocess:

hitecture

pplication

initiation

application-specific test design for unit testing;

application test design for integration testing; and

application test design for system testing.

10.2.2 Application test initiation

10.2.2.1 Tasks

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

ac

tivity.

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

The meth

test completion criteria.

od should support initiating application testing with the following capabilities:

— definfing entry criteria to be assured in order to perform the application test;
— definling entry criteria for the application test in order to perform the application test;

— definfing guidelines to evaluate readiness;

— selec

— definfing documentation components and guides for documentation.

A tool shq
— acces

— share

10.2.2.3

The goal
testing.

The meth

capabilitril[s
— definfing the form of test requirements to be used for deriving application test cases and applicati

test

— analy
mem

— refin
requi

A tool shq
the follow

— accesy

Fing artefacts to be evaluated to confirm to the readiness; and

uld support initiating application testing by allowing the user to do’the following:
s the artefacts to be evaluated; and

the defined entry criteria with the relevant participants,

Define application test requirements and conditions

of this task is to establish test requirements that should be tested in application-speci

od should support defining application(test requirements and conditions with the followi

rocedures;

sing the characteristics.'of) application-specific testing in accordance with the nature o
ber product; and

ng test architecture and test coverage in accordance with the application-specific te
rements.

uld supportdefining application test requirements and conditions by allowing the user to
ring:

s seutces for test design such as application-specific requirements specifications, applicati

architécpure, application-specific detailed design specifications and parts/codes;

fic

st

— utiliz

— utiliz

e modelling notation for test requirements; and

e modelling notation for test architecture.

10.2.3 Application-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 casestaobe re-executedin accordance with hindings.
=]

—| Develop auxiliary test implementation for application-specific unit testing: develop~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 goal of this task is to generate application-specific test cases and (fest data for unit testing.
Rdgression testing may be required in accordance with binding results.

The method should support creating application-specific test cases for-tinit testing with the [following
capabilities:

—|{ providing test selection approaches considering variabilitybinding results;
—| generating application-specific test cases from test iterns that include un-bound variabilify; and

— providing ways for test selection for regression“testing in application testing by considering
application-specific variability.

A tool should support creating application-spegcific test cases for unit testing by allowing the fiser to do
the following:

— document application-specific test.cases (including test data); and

—| perform automated test selection in application testing considering variability binding.

10.2.3.4 Derive application-specific test procedures for unit testing
The goal of this task is to,collect test clues and then to define types of required application tedting.

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

o

—|{ controllingthe number of test cases to be re-executed in accordance with bindings;

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

— “providing ways for test selection for regression testing in application testing by considerirlg 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:

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

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

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:

utili

deve

an environment for reusing domain auxiliary test implementation; and

op auxiliary test implementation for application-specific units.

10.2.4 Application test design for integration testing

10.2.4.1

This actiy
reuses d
specifict
and reuse

10.2.4.2

The orga
integrati

Creat
caseq

Deriv
toget]
This

Devel
neces

10.2.4.3

The goal
be requir

The meth
capabilitikes:

General

rity addresses test design for application integration testing. Application integration testi
main test assets in accordance with variability binding results and adds new applicatid
st assets for a member product. Proper domain test assets£0r integration testing are select
d as they are, or they are modified if necessary.

Tasks

hization shall implement the following tasks with respect to the application test design for

n testing activity.

e application test cases for integration testing: select domain test assets and generate new tg
including test data that will be used.to application-specific integration testing.

e application test procedures for integration testing: define the orders of test cases execut
her by selecting domain integration test cases and application-specific integration test cas
Fask includes an ordered setof test cases to be re-executed in accordance with bindings.

op auxiliary test implementation for application integration testing: develop the mock or st
sary to execute test procedures for application-specific integrated units.

Create application test cases for integration testing

bf this taskis to generate application-specific test cases and test data. Regression testing m|
ed in accordance with binding results.

od_should support creating application test cases for integration testing with the followi

st

ed
bs.

providing test selection approaches considering variability binding;

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
application-specific variability.

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 considetiilg binding
results.

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

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

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

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

The method should support developing auxiliary test implementation for application integratipn testing
with the following capabilities:

— providing proper treatment for auxiliary testimplementation for executing absent variantg-relevant
test cases and test procedures; and

— providing appropriate approaches for‘reusing auxiliary test implementation.

A tool should support developing auxiliary test implementation for application integration festing by
allowing the user to do the following:

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

— reuse auxiliary testimplementation.
10.2.5 Application test design for system testing

10.2.5.1 General

This activity addresses application test design for system testing. In most cases (except fof domain-
tepting)y only strategy application system testing is not conducted during domain engingering, so
application system testing as the whole system is conducted for the first time. However, tgst 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
capabilitis:

— providing test selection approaches among domain test assets for system testing conSideripg
variapility binding;

— genefating application system test assets from domain test assets that include variability;
— creatfing application-specific system test assets for application-specific requirements; and

— providingtestselection methods for regression testing for system testing by-considering applicatidn-
speciffic variability.

A tool shguld support creating application test cases for system testingy allowing the user to do the
following

— suppprt documentation for application-specific system test cases (including test data); and

— suppprt automated test selection for system testing considering variability binding.

10.2.5.4 |Derive application test scenarios for system\testing
The goal pf this task is to collect test clues and thento define types of required application testing.

The metHod should support deriving applicatien test scenarios for system testing with the followipg
capabilities:

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

— providing ways for test selection for regression testing in system testing by considering bindipg
resulfs.

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

— perfdrm automated test selection for system testing by considering binding results; and

— perfdrm automated test selection for system testing by considering application-specific variabilify.

10.3 Applicationtestenvironmentset-upand 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
tept environment set-up and maintenance process.

—{ Enabling environments for supporting application test are established.

— Integrated domain and application test environments are established.

10.3.1.4 Tasks

The organization shall implement the following tasks withtespect to the application test enyironment
sef-up and maintenance process.

—| Set up application test environments: implement *or set up additional application-spgcific test
environment on the established domain test enyironments.

— Enable interoperability with other application engineering environments: allow interpperation
environment between application-specific testing and the relevant application process i order to
refer application artefacts to perform'testing.

— Maintain application test environmeénts: change the domain test environments and share the status
with the relevant stakeholders.

10.3.2 Set up applicationtest environments
The goal of this task is to'set up and maintain test environments required for specific member products.
The method should'support setting up application test environments with the following capability:

—|{ providing‘proper treatments in test for wide range of binding times of large amount of vafiability.
A tool should support setting up application test environments by allowing the user to do the following:

— Aiseapplication 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.
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