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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
committees established by the respective organization to deal with particular fields of

technical
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,

[SP/TECTTC T

The procedures used to develop this document and those intended for its further maintenance are

ddscribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria n
the different types of document should be noted. This document was drafted in aecordance
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Atttention is drawn to the possibility that some of the elements of this doCument may be tH
of| patent rights. ISO and IEC shall not be held responsible for identifying any or all su
rights. Details of any patent rights identified during the developmentof the document will
Infroduction and/or on the ISO list of patent declarations received (se® www.iso.org/patents)

Any trade name used in this document is information given for thle convenience of users and
stitute an endorsement.

Far an explanation on the voluntary nature of standards, the meaning of ISO specific t
ressions related to conformity assessment, as wellMas information about ISO’s adheren
rld Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the
L: www.iso.org/iso/foreword.html.

This document was prepared by Joint Techifical Committee ISO/IEC JTC 1, Information te
Subcommittee SC 7, Software and systems engineering.
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Introduction

Software and Systems Product Line (SSPL) engineering and management creates, exploits and manages
a common platform to develop a family of products (e.g. software products, systems architectures) at
lower cost, reduced time to market and with better quality. As a result, it has gained increasing global
attention since the 1990s.

Variability, which differentiates a member product from other products within a product line, plays an
important role in SSPL; and hundreds of variabilities are introduced throughout the whole SSPL domain

g-Stages: FOSe-vatritan eSS are et € “G“vvvGGG‘Gi‘GG“i“‘i““‘:‘;i
go forward. Variabilities thus are modelled carefully so as to manage and control them in a systefmagic
isldocument deals with methods and tools capability for supporting variability modellifng, usipng
notations and for managing and/or utilizing variability models in domain and applicatipn
engineering lifecycle processes.

This docyment can be used in the following modes:

— by thp users of this document: to benefit people who want to adopt SSPL for préducing their produgts
by gyiding how to model variabilities among member products;

— by aproduct line organization: to provide guidance in the evaluation and-Selection for methods ahd
tools|for variability modelling;

— by prpviders of tools and methods: to provide guidance in implementing or developing methods ahd
tools|by providing a comprehensive set of methods and tools capabilities for supporting variabilfty
moddlling.

The ISO/]EC 26550 family of standards addresses both.€ngineering and management processes ahd
capabilities of methods and tools in terms of the key characteristics of product line development. This
documenf provides processes and capabilities of methods and tools for variability modelling in prodyct
lines. Othler ISO/IEC 26550 family of standards are as follows:

— procgsses and capabilities of methods-and tools for domain requirements engineering ahd
applifation requirements engineering-ate provided in ISO/IEC 26551;

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

— procgsses and capabilitiesof -methods and tools for domain realization and application realizatipn
are provided in ISO/IEC26553 (International Standard under development);

— procgsses and capdbilities of methods and tools for domain testing and application testing are
provided in ISO/IEC-26554;

— procgsses andvcapabilities of methods and tools for technical management are provided |in
ISO/IEC 26555;

— procé¢sses 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
ISO/IEC 26557,

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

— processes and capabilities of methods and tools for product management are provided in
ISO/IEC 26560;

— processes and capabilities of methods and tools for technical probe are provided in ISO/IEC 26561;
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— processes and capabilities of methods and tools for transition management are provided in
ISO/IEC 26562;

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

— others (ISO/IEC 26564 to ISO/IEC 26599): to be developed.
ISO/IEC 26550, ISO/IEC 26551 and ISO/IEC 26555 are published. ISO/IEC 26557 and ISO/IEC 26559

are to be published. ISO/IEC 26552, ISO/IEC 26553, ISO/IEC 26554, ISO/IEC 26556, ISO/IEC 26560,
IS ')I/IF'(‘ 26561 IQOI/IF(‘ 268602 lQﬂI/IF(‘ 26563 are p]qnnpd International Standards
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Software and systems engineering — Methods and tools for
variability modelling in software and systems product line

1 Scope

Th ; separate
vdriability modelling, variability model management and variability model support in software and
systems product lines:

— provides the terms and definitions specific to variability modelling for software and systems
product line;

—|{ defines processes for variability modelling, variability model management and variabiljty model
support throughout the product line lifecycle. Those processes are deseribed in terms of purpose,
inputs, tasks and outcomes;

— defines method capabilities to support the defined tasks of each'process;
— defines tool capabilities that automate or semi-automate.tasks and methods.

This document does not concern processes and capabilities‘of tools and methods for a single system but
rafher deals with those for a family of products.

2| Normative references

There are no normative references in this decument.

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

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

—|{ IEC Electropediaz-available at http://www.electropedia.org/
— ISO Online brawsing platform: available at http://www.iso.org/obp

3.1
application configuration
c%mposition results of an application by both binding variability and adding application specific

variability

3.2
application variability model

variability model for a particular application including variability binding results, application
specifically modified variability and application specifically added variability

3.3

aspect

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

3.4
domain variability model
explicit definition of product line variability

© ISO/IEC 2017 - All rights reserved 1
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3.5

constraints dependency

relationship between variation points (3.12), between variants (3.11) and between a variation point and
a variant

Note 1 to entry: Two types of constraints are possible: “excludes” which means a variant or a variation point
forbids another variant or variation point and “requires” which means a variant or a variation point demands
(an-)other variant or variation point.

3.6

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

3.7
variability dependency
associatign from a variation point (3.12) to a variant (3.11) or variants

3.8
variability modelling
explicit definition for product line variability

3.9
variability modelling plan
documentation that includes schedules, defined roles and responsibilities, and defined qualjty
assurance measures that will be applied to variability modelling{3.8)

3.10
variability modelling strategy
variability modelling (3.8) methodology, strictness degree of variability model validation, rulgs,
constrairts, other details for supporting the role<of variability model in the whole variabiljty
managenjent

3.11
variant
instance pr a value of a variation point (3.12)

3.12
variation point
indication of product differentiation based on particular variable characteristics of products, domdin
assets, arld application assets’in the context of a product line

4 Varipbility medelling in software and systems product line

4.1 Overview

Variabilitly is a key differentiator between single-system engineering and management and product
line engineering and management. Product line engineering and management has to take explicitly
into account the variations within and between multiple products. The product line variabilities are
introduced and defined during product management, domain engineering and application engineering
processes defined in ISO/IEC 26550. Their abstraction levels at each lifecycle stage can differ and much
variability are refined or newly added as the development progresses. Variability should be defined,
modelled, implemented, versioned, verified and validated. Variability model supports abstractions and
explicit expressions of the defined variabilities. Variability modelling means the operation for creating,
maintaining and supporting variability models using variability together with variability-relevant
information defined from product management, domain engineering to application engineering of
ISO/IEC 26550. This document supports variability modelling using consistent notations and provides
management and required supports for managing and/or utilizing variability models in domain and
application engineering.

2 © ISO/IEC 2017 - All rights reserved
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There are two types of variability models: domain variability models and application variability
models. Domain engineering typically provides most of the variability information necessary for
structuring the domain variability model. The model is refined and managed throughout the domain
engineering lifecycle. On the other hand, application-specific variabilities are introduced during
application engineering because each member product of a product line may offer plenty of variability
for differentiating itself from other products. Application-specific variabilities including the bound
variability of domain variability model are documented as an application variability model. This
model is also refined throughout the application engineering lifecycle. The levels of detail of variability
information differ depending on the process (e.g. application requirements engineering) where the
information is produced.

The orthogonal variability model (OVM) defines the variability of a product line separatdly unlike
feature model that defines the whole domain including both commonality and variability or ihtegrated
mpdelling approach that represents variability by integrating within the development arfefacts. A
typical product line has hundreds of variability, so it is difficult to manage (i.e. tracing, chapging and
so| on) variability in the forms of feature model or integrated modelling appfoach. For defining the
v(a)ltrliability orthogonally, some types of variability dependency, variability constraints and thelelements
consisting model may be used as it is, or some of them should be defined differently or newly added.
THis clause describes the elements of the OVM.

The variability consists of the following elements, so the OVM that models the variability should include
the following elements:

— variation point;
— variant;
—|{ variability dependency.

A yariation point should have relations with meke than one variant. The basic variability depgndencies
influde the following:

— mandatory: a variant should be selected, namely it should be part of a member prodjuct if the
corresponding variation point is selected;

—|{ optional: a variant can be selected or not, namely it can be part of a member product or n¢t.
Optional variability dependéngcy has the following special types of variability dependency:

— exclusive-or, alterpative: only one variant should be selected among variants that have¢ optional
variability depenidency with the same variation point;

—|{ inclusive-or{ nifmbers of variants can be selected among variants that have optional ariability
dependency with the same variation point, and the numbers of variants that can be selected are
defined by range.

Vdriability can have relations with other variability. The selection of a variation point or [a variant
onstraint

— requires: a variation point or a variant requires another selection of a variation point or a variant;

— excludes: a variation point or a variant should not be selected when a variation point or a variant is
selected.

NOTE1 The principles of variability in SSPL and the orthogonal variability model are depicted in Annex A and
Annex B.

NOTE 2 Formal descriptions for the variability dependency and constraints dependency are depicted in
Annex C.
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4.2 Reference model for variability modelling in software and systems product line

The reference model specifies the structure of supporting processes and subprocesses for variability
modelling in product line. As shown in Figure 1, variability modelling in product line can be structured
into three processes: variability model management, variability modelling and variability model
support. In the rest of this document, tasks, methods and tools are described in terms of processes and
subprocesses defined in the reference model.

Each process is divided into subprocesses and each subprocess is described in terms of the following
attributes:

— the tiltle of the subprocess;

— the purpose of the subprocess;

— the igputs to produce the outcomes;
— the tasks to achieve the outcomes;

— the ojitcomes of the subprocess;

~

— the cjipabilities of methods and tools required for performing the tasks‘effectively and efficiently

Vpriability Model Variability Modelling
Management

=

ariability Model Domain Variability

Planning Modelling Application Variability Modelling

Variability Model

Enablin
8 Relating Demain Variability

Model.td Application Variability

Relating Variability Model to

Artifact
Variability Model Model rttacts
Managing
O Variability Model Support
Relating Varl-ab{l{ty Binding Decision Application Quality Assurance for
ModEl to Varighiiity Support Configuration Support Variability Model
Mechanisim pp g pp y
AL

Figure 1 — Variability modelling in SSPL

The variability modelling management process provides managerial supports for planning variability
modelling (e.g. variability model elements, variability model notation, resource estimation,
responsibility allocation, quality assurance measures), supports for providing necessary resources,
tools and infrastructures for realizing variability modelling plans and supports for analysing the plan
versus actual status of variability modelling realization status. Variability modelling management shall
do the following:

— variability model planning;

— variability model enabling;
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The variability modelling process supports variability modelling for identifying and visualizing all
variabilities and their relationships, for visualizing detailed relations from variability models to
domain/application assets and for visualizing relations between two variability models, namely domain
and application variability models. Variability modelling shall do the following:

— domain variability modelling;

— application variability modelling;

TH
m
de

configuration supports. Variability model support shall do the following:

Th
m
pr|
m
th

relating domain variability model to application variability model;
relating variability model to artefacts.

e variability model support process provides supports required for establishing'the right v
bdels and for establishing the right roles of variability models, i.e. establishing-and maintd
tailed relations from variability model to variability mechanisms, binding supports and aj

relating variability model to variability mechanism;
binding decision support;

application configuration support;

quality assurance for variability model.

e identification and analysis of the key differentiators between single-system engine¢
hnagement and product line engineering and mahagement can help organizations to under
oduct line and to formulate a strategy for suceéssful implementation of product line engine
hnagement. The key aspects have been defified in ISO/IEC 26550 and Table 1 shows the c4
e key aspects.

ariability
ining the
pplication

bring and
stand the
ering and
tegory of

Table 1 — Key aspects for identifying product line-specific variability modelling tasks

Category Aspects

Puse management Application engineering, domain assets, domain engineering, product managsg
platform, reusability

ment,

Variability Binding, variability

mjanagement

Complexity Collaboration, configuration, enabling technology support, reference architecfure,
mfanagement texture, traceability

Qpality mapagément |Measurement and tracking, cross functional verification and validation

Th
lin

e following are the descriptions for each aspect concerning variability modelling foy
es. The variability modelling relevant processes and tasks shall be identified on the basi

product
5 of these

nization

asheets The concerns specific to variability modelling for product lines will enable an org
to understand the variability modelling relevant processes, subprocesses, tasks, methods and tools’
capabilities.

— Application engineering: Application engineering uses variability model in order to determine the
values [variant(s)] of variability and adds application-specific variabilities. Application engineering

produces application variability model as the results of those activities.

Binding: Variability model should devise for providing detailed information required for
binding. Decision table or annotation can be ways to resolve this.

Collaboration: Variability model provides the integrated view of the whole variabilities de

the right

fined and

managed in a product line. Domain engineering and application engineering collaborate with each

other revolving around variability model for defining, binding and managing variabilities
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5

Configuration: Configuration is produced through binding variabilities defined in variability model.
Configuration is produced from architecture stage through runtime, so variability model should
be defined having different level of abstraction in accordance with the binding information that

vari

ability model should contain.

Domain asset: Domain assets include variability-relevant implementations. Variabilities within
domain assets shall be uniquely identified because there are hundreds of variabilities and it is
essential to visualize them for their proper management and efficient application of a product line.

Domain engineering: During domain engineering, domain variability model is produced.

Enabling technology support: Technologies for managing domain variability model, applicati

vari

ility model and essential information for the right binding should be supported.

Measurement and tracking: The optimality and sufficiency of variability model for‘supporti
binding decision and product line maintenance and evolution should be measured ard,tracked.

=]

g

Platfprm: Platform should include the proper implementation of variation points that enalple

vari
plat

ility binding. Variation points of a variability model should have links’with these parts o
form.

Prodjict management: Variabilities defined in a variability model are.eontinuously changed a

evol

ved. Variability model is thus changed and evolved so the majorfocus of product managems

should be on the defined variability of a variability model.

Referlence architecture: Reference architecture in a product line should be the structure of handli

vari

apility well and evolutionary. Thus, reference architectureshould be harmonized with variabil

moddgl and its evolution.

Reuspbility: Variability model should be reusable in order to ensure consistency and extensibility
prodyicts within the product line.

Textyre: Texture provides rules and constraints that support correctand consistent implementati
of variability defined in variability model;

Tracdability: Trace links between domain variability model and domain assets, between applicati

vari
vari

:Igility model and application.assets and between domain variability model and applicati
ility model should be established and managed.

Crosg functional validation-and verification: Correctness and consistency of domain and applicati

vari

Vari

j:ility models are validated and verified.

ility: The whole“variabilities of a product line should be managed through the variabil

modédl, i.e. domainariability model and application variability model.

Varigbility model management

[ a

hd
nt

ng
ty

of

5.1 Generatl

Variability models should be modelled in complete and consistent ways so that the whole variability of a
product line is modelled and managed through the explicitly defined variability models. Variability model
management should generate plans, provide enabling environments, monitor and control their status.

The variability model management process includes the following subprocesses:

— variability model planning;

— variability model enabling;

— variability model management.
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5.2 Variability model planning

5.2.1 Purpose of variability model planning

5.2.1.1 General

The purpose of this subprocess is to establish and maintain plans for defining and maintaining domain
variability models, application variability models and required relations centred on variability models.

5.
T}

T}
m

T}
pr

.2.1.3 Outcomes

.2.1.4 Tasks
e organization shall implement the following tasks with respect to the variability model
oCess.

P 12— Inputs
e following inputs should be available to perform the variability model planning procéess:
product line adoption plan;

variability management plan.

e following outcomes shall be available as a result of the successfulimplementation of the yj
bdel planning process:

variability modelling plan including strategy for variability modelling, cooperation plan
domain and application variability models, responsibility and quality measures is ag
recorded.

Design variability modelling strategy: to make a strategy for designing variability mod
centre of variability management:

Define quality assurance measures for variability modelling: to define quality assurance
to monitor and control gifality assurance activities in variability modelling so as to achiey
assurance throughoutthe SSPL stages.

Assign responsibility for variability modelling: to clarify roles and responsibilities with 1
variability modelling.

Record vafiability model plan: to document and get agreement and commitment on
model plan-from the appropriate staffs and managers.

ariability

between
reed and

planning

pls as the

measures
fe quality

espect to

ariability

5.2.2 , \Design variability modelling strategy
Thegoal of this task is to establish a strategy fo iabij
and guidance for variability model management.

ity model

The strategy includes variability modelling methodology, strictness degree of model validation,
rules, constraints, other details for supporting the role of variability model in the whole variability
management.

The method should support designing variability modelling strategy with the following capabilities:

— providing selection guides for variability modelling relevant standards, methods and validation;

providing templates for informing what is major contents of strategy;

providing examples for major documentation contents.
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A tool should support designing variability modelling strategy by allowing the user to do the following:

— supporting the access of selection guides;

— providing electronic documentation template for strategy;

— allowing immediate reference for the examples of major documentation contents during
documentation.

5.2.3 Define quality assurance measures for variability modelling

The goal
Quality a
rules and

The meth
following

bf this task is to define measures used for assuring qualities of variability modelling activiti
ssurance activity should assure that the defined variability model adheres to the struetur
constraints defined in the variability modelling strategy.

od should support defining quality assurance measures for variability modéHing with t
capabilities:

— providing characteristic functions for expressing the overall quality level of variability modellin

— Supp
— Supp

A tool sh
user to dq

— Supp
— Ssupp

— allow
524 A
The goal

include id
tools, val

brting quality measure and metric definition;
brting quality measurement activities related to variability modelling and variability mode

buld support defining quality assurance measures for vafiability modelling by allowing t
the following:

brting the calculation of characteristic functions;
brting data collection related to measures;

ing integration or expansion of quality measures for quality level analysis.

ssign responsibility for variability modelling

pf this task is to assign roles and responsibilities for proceeding variability modelling. Ro
entifying variability with its dependencies and constraints, defining variability model w
dating and verifying variability model and quality assurance for variability modelling.

The met]Lod should support assigning responsibility for variability modelling with the followi

capabiliti
— extrd

— assul

s
cting organization units that are proper to the defined variability modelling roles;

ing their capabilities with the roles and responsibilities to be assigned;

— provlding asway to define roles and responsibilities concretely, correctly and consistently for t

right

commiunication.

LS.
ES,

he

=

b’

2

es
th

11 . . 1 -1 ral DR TS I 111 1 11 . 1 1
A tool shoutdsupport=assignming respornsibitity for vartabitity modetting by attowinmg theusertodot

following

— allowing access for the structure of organization units;

— providing documentation for the assignment results;

— shari

ng the defined roles and responsibilities with relevant participants.

5.2.5 Record variability model plan

1€

The goal of this task is to document plans for variability modelling. Plan documentation includes
schedules, the defined roles and responsibilities, defined quality assurance measures.
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The method should support recording variability model plan with the following capabilities:

supporting variability modelling scheduling;

2017(E)

— supporting integration of the pre-defined roles and responsibilities to variability model plan;

providing documentation template for variability model plan.

A tool should support recording variability model plan by allowing the user to do the following:

providing automatic consistency check for scheduling;

5.

5.
T}

allowing electronic plan documentation.

3 Variability model enabling

.B.1 Purpose of variability model enabling

8.1.1 General

e purpose of this subprocess is to provide enabling environments fordefining and maintainir

variability models, application variability models and required relations centred on variability

5.
T}

T}
m

T}
pr

8.1.2 Inputs
e following inputs should be available to perform the variability model enabling process:

variability modelling plan.

.B.1.3 Outcomes

e following outcomes shall be available.as a result of the successful implementation of the yj
hdel enabling process:

guidance for variability modelling is defined;
roles and responsibilities\for variability modelling are mobilized;
variability model-centred variability management enablers are established;

quality assurance-measurement enablers are established.

.B.1.4 Tasks
e organization shall implement the following tasks with respect to the variability model
ocessy

g domain
models.

ariability

enabling

Provide gnir]nnr‘n for vnrinhi]ify mnr‘n”ing- todefine detailed Ways tomake vnrinhi]ify m

dels.

Mobilize roles and responsibilities for variability modelling: to provide appropriate roles and

responsibilities necessary to variability modelling.

Enable variability model-centric variability management: to provide managerial environments
necessary to enabling variability model-centric variability management throughout product line

engineering activities.

Enable variability modelling operations: to provide enablers necessary to variability model design

and utilization.

Enable quality assurance measurement for variability modelling: to provide enablers necessary to

measuring quality assurance activities.
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rovide guidance for variability modelling

The goal of this task is to define detailed guides used for variability modelling. The guidance includes
detailed procedures, techniques used at the specific steps, detailed rules and constraints adhered

during pr

ocedures and required supports for the successful processing.

The method should support providing guidance for variability modelling with the following capabilities:

— defining the contents of the guidance;

— providing examples for each content.

A tool s

uld support providing guidance for variability modelling by allowing the user to_do 't

following]:

— prov

— allow
533 M

The goal

The meth
following

ding documentation environment for variability modelling guidance;

ing easy reference to each contents of guidance.

[obilize roles and responsibilities for variability modelling
bf this task is to make all assigned roles and responsibilities ready.for variability modelling

od should support mobilizing roles and responsibilities for variability modelling with t
capabilities:

— providing supports required for completing each role and responsibility’s assignment;

— allow

A tool sh
user to dq

— allow

— supp
in ch

534 E

The goal
variabilit]

The met
following

ing early discovering of uncompleted roles and regponsibilities.

buld support mobilizing roles and responsibitities for variability modelling by allowing t
the following:

ing traces for each role’s current status;

brting share of the same views fortheToles and responsibilities between managers and persons

hrge.

nable variability model-centric variability management

of this task is to.'provide all necessaries required for managing variability by usi
[y model.

nod should support enabling variability model-centric variability management with t
capabiliti€s:

=}

g

he

ding ways to provide managerial support (traceability management, change management)

apifity

— devising traceability and/or change management method that are proper to support variability-
centred variability management.

A tool should support enabling variability model-centric variability management by allowing the user
to do the following:

— supporting variability modelling functions enabling variability model-centric variability
management;

— supporting tracing function enabling variability model-centric variability management.

10
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5.3.5 Enable variability modelling operations

The goal of this task is to make variability modelling roles ready for implementing the established

va

riability modelling strategy and plans.

The method should support enabling variability modelling operations with the following capabilities:

providing variability modelling notations proper to the defined strategy and plans;

providing ways to scalable variability modelling;

A

T}
m

TH
fo

th

5.

5.4.1 Purpose of variability model managing

5.4.1.1 General

TH

application variability models.

.3.6 Enable quality assurance measurement for variability médelling

supporting ways to managing complicated variability models.

providing graphical notations to model variability;
implementing ways to scalable variability modelling;

implementing ways to managing complicated variability models.

e goal of this task is to make quality assurance roles ready,for'measuring the quality of v
pdel.

e method should support enabling quality assurance mieasurement for variability modellin
lowing capabilities:
to quality assurance measurement;

providing enablers that make it possible to improve variability model quality based g
assurance measurement results.

tool should support enabling quality assurance measurement for variability modelling by
P user to support enablers that interact with each other.

4 Variability modelinanaging

e purpdse) of this subprocess is to provide managerial support for domain variability m

5.4.12 Inputs

ool should support enabling variability modelling operations by allowing the user to do_the following:

ariability

r with the

providing enablers (i.e. enabling quality assurance roles, tools, and methods) that make it possible

n quality

allowing

bdels and

The following inputs should be available to perform the variability model managing process:

variability modelling plans;
variability modelling status data;

variability management-centric variability management data.

© ISO/IEC 2017 - All rights reserved
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5.4.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the variability
model managing process:

plans versus actuals are reviewed;

quality measures for variability modelling are en-valued;

corrective actions are performed and the list including their status is maintained;

input

5.4.1.4

The orgal
process.

Revid
achie
whet

Conti

s for improvement are generated.

Tasks

hization shall implement the following tasks with respect to the variability mgdel managi

w the plan versus actual result of variability modelling: to assign the-quality objectiy
ved through variability modelling with their pre-defined measures ahd'metrics and monit
her they are operated in line with the pre-defined plans.

ol issues on domain/application variability modelling: to examine issues raised duri

variapility modelling in domain engineering and during using{variability model in applicati

engin]

Contl
durin

Conti
supp

Supp

Makd
the a

eering so as to find obstacles for achieving quality objectives and ways to remove the obstacl

ol issues on variability model-centred variability, management: to examine issues rais
g variability management centred on variability model.

ol issues on variability model support: to examine issues raised during variability moq
brt activities.

brt corrective actions for variability modelling: to help repair variability models.

improvement actions for variability modelling: to improve variability models so as to achie
5signed quality objectives.

5.4.2 Review the plan versus actual of variability modelling

The goal

The meth
following

bf this task is to check-the progress of variability modelling.

od should suppertreviewing the plan versus actual result of variability modelling with t
capabilities:

defi

ing monitoking procedures for variability modelling status compared to plans;

providing+ways to collect data for comparing plan versus actual variability model relevg
operations;

ng
bn
S,
ed

lel

ve

nt

defin

ing ways to integrate data for judging the status.

A tool should support reviewing the plan versus actual result of variability modelling by allowing the
user to do the following:

12

shari

ng consensus on the defined roles and responsibilities;

providing (semi-) automated measurement environment for data collection and integration;

supporting visualization for the plan versus actual status.
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5.4.3 Control issues on domain/application variability modelling

The goal of this task is to collect and review issues raised during domain and application variability
modelling.

The method should support controlling issues on domain/application variability modelling with the
following capabilities:

— providing ways to find and review obstacles to the successful operation of variability modelling;
— defining decision criteria for classifying issues required for corrective actions;

— providing ways to defining corrective actions based on the type of obstacles reviewed 1|r1 ‘review
issues of variability modelling task;

—|{ providing documentation templates for recoding assessment results and corgective action plans.

A ool should support controlling issues on domain/application variability nfodelling by allgwing the
user to do the following:

—|{ supporting issues collection raised by different roles and responsibility;

— allowing documentation for assessment results and corrective action plans.

5.4.4 Control issues on variability model-centred variability management

The goal of this task is to collect and review issues raised during managing variability [based on
orthogonal variability model.

The method should support controlling issues oh.variability model-centred variability mahagement
with the following capabilities:

—| providing ways to find and review obsgacles to the successful operation of variability modgl-centred
variability management;

— defining decision criteria for classifying issues required for corrective actions;

— providing ways to defining\corrective actions based on the type of obstacles reviewed n review
issues of variability model-centred variability management task;

— providing documentation templates for recoding assessment results and corrective action plans.

A [tool should support controlling issues on variability model-centred variability management by
allowing the user to do the following:

—{ supporting issues collection raised by different roles and responsibility;

— alléwing documentation for assessment results and corrective action plans.

5.4-5—Controtissues onrvariabitity modetsupport

The goal of this task is to collect and review issues raised on managerial supports and enablers for
variability modelling.

The method should support controlling issues on variability model support with the following
capabilities:

— providing ways to find and review obstacles to the successful operation of variability model support;
— defining decision criteria for classifying issues required for corrective actions;

— providing ways to defining corrective actions based on the type of obstacles reviewed in review
issues of variability model supporting task;
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— providing documentation templates for recoding assessment results and corrective action plans.

A tool should support controlling issues on variability model support by allowing the user to do the
following:

— supporting issues collection raised by different roles and responsibility;

— allowing documentation for assessment results and corrective action plans.

5.4.6 Support corrective actions for variability modelling

—

The goal|of this task is to implement corrective actions for resolving issues raised on variabil
modelling.

y

The methjod should support corrective actions for variability modelling with the following,¢apabilitigs:
— providing ways to monitor and control the status of corrective actions;
— comrhunicating corrective action results with the relevant participants.

A tool sHould support corrective actions for variability modelling by allowing the user to do the
following

— suppprting simulation for confirming the achievement of quality level related to the variability
mod¢lling operation;

— allowing traces for the status of corrective actions.

5.4.7 Make improvement actions for variability modeling

The goal| of this task is to define and implement dmprovement actions for variability modelling,
managenient and supports.

The method should support making improvemerit actions for variability modelling with the following
capabilities:

— colle¢ting the improvement items,of variability modelling operation;
— impl¢menting the improvement items of variability modelling operation.

A tool shquld support makingimprovement actions for variability modelling by allowing the user to o
the following:

— suppprting improvement input collection;

— providing conimunication environment among the relevant participants.

6 Varilability modelling

6.1 General

Domain variability models are defined and refined during domain engineering and application
variability models are defined and refined by binding variability and adding new application specific
variability to domain variability models. Because variability in a product line is orthogonally modelled
from artefacts relations from variability models to corresponding artefacts should be established.

The variability modelling process includes the following subprocesses:
— domain variability modelling;

— application variability modelling;
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relating variability model to artefacts;

relating domain variability model to application variability model.

6.2 Domain variability modelling

6.2.1 Purpose of domain variability modelling

6.2.1.1 General

2017(E)

The purpose of this subprocess is to make domain variability modelling for a product li
exlist two distinct approaches for variability modelling: ad-hoc (conventional) variability 1
thpt includes variability information in some software modelling notation (e.g. UMIy; feat
arld orthogonal variability modelling that integrates all the variability informatjonyin a sing
The variability models alone cannot represent the full contents of variability.informatio

a
an

6.
T}

6.
TH

T}
pr

.2.1.4 Tasks
e organization shalldmplement the following tasks with respect to the domain variability 1
ocess.

ne. There
modelling
ure, etc.)
le model.
N in both

proaches for variability modelling. The development artefacts of domain/application engineering

d the variability model need to be traced.

.1.2 Inputs

e following inputs should be available to perform the domain variability modelling process
variability modelling plan;
defined domain variability during domain engineering;

decision tables.

.1.3 Outcomes

domain variability model is established.

Construct démain variability model: to model variability of a domain with an orthogonal

the right bindings.

Verify domain variability model: to help ensure that constructed domain variability m

e following outcomes shall be availablé as a result of the successful implementation of the domain
variability modelling process:

modelling

hpproach.

Annotateidomain variability model: to add annotations to domain variability model for syipporting

odels are

correct rnmp]pfp and consistent

Optimize domain variability model: to make domain variability models optimal by fine-tuning

variability and its relationship.

6.2.2 Construct domain variability model

The goal of this task is to model domain variability in accordance with the defined variability model
structure and its elements.

The method should support constructing domain variability model with the following capabilities:

— defining variability model units (e.g. variation point, variants, variability dependency, constraints);

© ISO/IEC 2017 - All rights reserved
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A tool shquld support constructing domain variability model by allowing the user to do the following:

6.2.3 Annotate domain variability model

defining other variability model units required for configuration and management (e.g. required
trace links with development artefacts for deriving a member product);

allowing modularization for modelling large scale of systems;
allowing variability visibility;
deciding variability representation way (e.g. orthogonal way, notations, use of data types);

discriminating the relevant development stage of variability (i.e. variability in requirements,
variability in design).

allowing variability modelling by using notations for the defined variability model units;
allowjing variability visibility setting;
suppprting variability grouping for the handling complexity of variability modéls;

providing a way to discriminating the relevant development stage of variability.

The goal pf this task is to add information (e.g. description for variability, type of a variant if necessaty,

or value donstraints) for the right use of variability.

The methlod should support annotating domain variability médel with the following capabilities:

A tool shquld support annotating domain varidbility model by allowing the user to do the following:

6.2.4 Verify domain variability model

providing a standardized way for describing binding:times;
definling other annotations required for supportifig the right binding;

definling notations for defining annotations:

allowiing adding annotations in variability model;

suppprting extending/shrinkingloperation for reducing complexity due to annotations.

The goal|of this task is tp“analyse variability model whether it includes void, dead, false option, [or

redundarfcy variants.

The methjod should-support verifying domain variability model with the following capabilities:

provaﬁing algorithms to support analysis operation (e.g. void variability, valid products) on domdin
variapility model;

supporting analysis operation for detecting anomalies (e.g. dead and false variability, wrong
cardinality) in domain variability model;

providing descriptions about the reasons related to the analysis operation;

providing corrective explanations.

A tool should support verifying domain variability model by allowing the user to do the following:

16

automating the algorithms to support analysis operation on domain variability model;

automating the analysis operation for detecting anomalies in domain variability model;

© ISO/IEC 2017 - All rights reserved


https://standardsiso.com/api/?name=c4c37b7efbfa3e0be52a9725432a065d

ISO/IEC 26558:2017(E)

— supporting (semi-) automated description generation;
— supporting (semi-) automated corrective explanations generation.

NOTE Example errors that variability modelling tool should validate automatically are depicted in Annex E.

6.2.5 Optimize domain variability model

The goal of this task is to optimize domain variability model by resolving void, dead, false option, or
redundancy variants.

The method should support optimizing domain variability model with the following capabilit]es:
— revising domain variability model in accordance with the results of analysis operations;
— verifying optimized domain variability model.

A tool should support optimizing domain variability model by allowing the usertto do the follqwing:
— providing environment for revising domain variability model with the{recommendation;

— supporting instant verification for the optimized domain variability model.
6.3 Application variability modelling
6.8.1 Purpose of application variability modelling

6.8.1.1 General

The purpose of this subprocess is to define;and maintain application variability models [including
bipding results and application-specific variabilities.

6.8.1.2 Inputs
The following inputs should be available to perform the application variability modelling prodess:
—|{ variability modelling plan;

— defined application-specific variability during application engineering;

— decision tables:

6.8.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the application
variability modelling process:

— :upp]ir‘nfinn vnriqhilify modelis established

6.3.1.4 Tasks

The organization shall implement the following tasks with respect to the application variability
modelling process:

— Construct application variability model: to model a member product specific variability.

— Annotate application variability model: to add annotations to application variability model for the
right use of application variability model.

— Verify application variability model: to help ensure that constructed application variability models
are correct, complete and consistent.

© ISO/IEC 2017 - All rights reserved 17


https://standardsiso.com/api/?name=c4c37b7efbfa3e0be52a9725432a065d

ISO/IEC

26558:2017(E)

— Optimize application variability model: to make application variability models optimal by fine-
tuning variability and its relationship.

6.3.2 Construct application variability model

The goal of this task is to model application variability by binding and adding application specific
variability.

The method should support constructing application variability model with the following capabilities:

— allow
— provi

— allow

— definling a way for discriminating the resolution results of variability delta.

A tool sl

following

— allow

variapility;

— supp
with

— allow

— providing a way to discriminating application specific.variability.

6.3.3 Annotate application variability model

The goal
applicatig
engineer

The meth

- 1 1 - d £ - b 1 1 £ =
lllg IITIUOUUIdI 1ZdUIUIT TUI lllUuClllllg Idl SC SUAIC UL S ySLCIILS,
ding a way for application specific variability representation;

ing the visibility of application specific variability;

ould support constructing application variability model by allowing, the user to do t

ing application variability modelling by using notations for the-defined application speci

domain variability model;

ing variability visibility setting;

n specific variants) for capturing-information for users taking decisions (e.g. a realizi
realizes the right member product).

od should support annotating application variability model with the following capabilities:

— pro:lding a standardized way-for describing rational for binding decision;

— defi
resol

— definling notationsfor defining application specific annotations.

A tool shqd

— allow

ing other annotations required for explaining application specific variability includi
1tion for variability delta;

ing,adding annotations in application variability model;

brting variability grouping for the handling complexity of application variability model in line

of this task is to add information (etg. rationale for binding, types or value constraints for

ng

=]

g

uld support annotating application variability model by allowing the user to do the following:

— supporting extending/shrinking operation for application specific annotations.

6.3.4 Verify application variability model

The goal of this task is to analyse variability model whether it includes inconsistent application specific
variability.

The meth

od should support verifying application variability model with the following capabilities:

— providing algorithms to support analysis operation on application variability model, whether it
is consistent with domain variability model and adheres to the rules and constraints defined in
domain variability model;

18
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— supporting analysis operation for detecting anomalies in application variability model;

— providing descriptions about the reasons related to the analysis operation;

— providing corrective explanations.

A tool should support verifying application variability model by allowing the user to do the following:
— automating the algorithms to support analysis operation;

— automating the analysis operation for detecting anomalies in application variability model;

—|{ supporting (semi-) automated description generation;

— supporting (semi-)Jautomated corrective explanations generation.

6.8.5 Optimize application variability model

The goal of this task is to optimize application variability model by resolying inconsistent application
specific variability.

The method should support optimizing application variability modelwith the following capaHilities:
—|{ revising application variability model in accordance with the\vesults of analysis operations;
— verifying optimized application variability model.
A tool should support optimizing application variability.model by allowing the user to do the following:
— providing environment for revising application(variability model with the recommendatipn;

—|{ supporting instant verification for the optiinized application variability model.
6.4 Relating variability model to artefacts
6.1.1 Purpose of relating varidbility model to artefacts

6.4.1.1 General

The purpose of this subprocess is to establish and maintain relations from variability models to
dgvelopment artefactsfor supporting traceability management.

6.4.1.2 Inputs
The following'inputs should be available to perform the relating variability model to artefactq process:

—|{ vadriability modelling plan;

= § - - - . h I |
uulllidIir vdl ldUlllLy I11UuUclI,
— application variability model;

— decision tables.

6.4.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the relating
variability model to artefacts process:

— relations between domain variability model and domain artefacts are established;

— relations between application variability model and application artefacts are established.
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6.4.1.4 Tasks

The organization shall implement the following tasks with respect to the relating variability model to
artefacts process.

— Retrieve variation points and variants in relevant artefacts: to identify artefacts that include
variation points or related to variants among domain and application artefacts.

— Relate domain variability model to domain artefacts: to establish relation from the element of
domain variability model to relevant variation point of a domain artefact or to relevant variable
artefact

— Relate application variability model to application artefacts: to establish relation from the glemgnt
of application variability model to relevant application specific artefact.

6.4.2 Retrieve variation points and variants in relevant artefacts
The goal ¢f this task is to locate a variation point and its variants in relevant development artefacts.

The method should support retrieving variation points and variants in relevant artefacts with the
following| capabilities:

— providing a way to separate a variation point included in artefacts (e.g: trace link, naming);
— providing a way to separate artefacts related to the specific vafiant (e.g. trace link, naming).

A tool shquld support retrieving variation points and variants inrelevant artefacts by allowing the uder
to do the following:

— allowing artefact retrieval for the selected variation points;
— allowing automatic artefact retrieval for the selected variation point;

— allowing automatic artefacts retrieval for, the'selected variants.

6.4.3 Relate domain variability model to domain artefacts

The goal pf this task is to establish-relations from variability model elements to the identified domdin
artefacts

The metHod should supportrelating domain variability model to domain artefacts with the followipng
capabilities:

— definfing necessafy-relations from domain variability model elements to the relevant domdin
artefhcts;

— providinga,way to trace the defined relations.

A tool sh@uld support relating domain variability model to domain artefacts by allowing the user to o
the following:

— storing relations from domain variability model elements to domain artefacts;

— allowing automatic traces to the defined relations.

6.4.4 Relate application variability model to application artefacts

The goal of this task is to establish relations from application specific variability model elements and
the identified application artefacts.
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The method should support relating application variability model to application artefacts with the
following capabilities:

— defining necessary relations from application variability model elements to the relevant application
artefacts;

— providing a way to trace the defined relations.

A tool should support relating application variability model to application artefacts by allowing the
user to do the following:

—|{ storing relations from application variability model elements to domain artefacts;

—|{ allowing automatic traces to the defined relations.
6.5 Relating domain variability model to application variability modet
6.5.1 Purpose of domain variability model to application variability model

6.p.1.1 General

The purpose of this subprocess is to establish and maintain relations from domain variability model to
application variability model so as to support traceability management.

6.5.1.2 Inputs

The following inputs should be available to perform the domain variability model to application
variability model process:

— variability modelling plan;

—{ domain variability model;

— binding decisions;

—|{ application specific variability;

—|{ application variability-maedel.

6.5.1.3 Outcomes

The following otitcomes shall be available as a result of the successful implementation of the domain
variability model to application variability model process:

—|{ relations between domain and application variability models are established.

6.pd4 Tasks

The organization shall implement the following tasks with respect to the domain variability model to
application variability model process.

— Trace binding decisions made in an application: to identify selected variants during a member
product development.

— Establish relations between domain and application variability models: to establish relations
between the elements of domain variability model and application variability model.

— Add decision-related annotations to relations: to amplify on the relations between domain and
application variability model so as to support application engineers’ correct understanding with
regard to variability.
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— Verify relations between domain and application variability models: to help ensure that relations
between domain and application variability models are correct, complete and consistent.

652 T

race binding decisions made in an application

The goal of this task is to allow tracing all binding decisions made during application engineering.

The method should support tracing binding decisions made in an application with the following
capabilities:

— Tecoqg

— allow

A tool shguld support tracing binding decisions made in an application by allowing the usebpto do t
following

— allow

— allow

6.5.3 E

The goal
applicatig

The meth
with the {

— providing a way to make relation between varidtion points of domain variability model a

appli

— providing a way to make relation between vdriants of domain variability model and those select

in ap

— allow
estah

A tool sh|
allowing

— imple

variapility model;

— allow

6.5.4 Add decision-related annotations to relations

. h 1. 1 —— SR | £ £ T | : - R
HIg DIIUITE UTCUISTOILS 1T UIC TUTTIT U ©d511Yy UTIHIg LI dLTU,

ing referring binding decision relevant information (e.g. rationale).

ing tracing binding decisions for each variability;

ing referring binding decision relevant information with tracing.

stablish relations between domain and application variability iodels

bf this task is to make relations that make it possible to trace'from domain variability model
n variability model.

ollowing capabilities:

Cation variability model;

blication variability model;

ing tracing from domain variability model to application variability model through t
lished relations.

puld support establishing-relations between domain and application variability models
the user to do the follewing:

menting the way\to make relations between domain variability model and applicati

ing automatic traces from domain variability model to application variability model.

od should support establishing relations between domain and application variability mode¢

bf this task icta annotate additionalinformationtothe aestabhlicshed relations Decision-relat

d

The goal

annotations include weak constraints with respect to binding, adaptation tips, short explanations for

variation

point and its variants and so on.

The method should support adding decision-related annotations to relations with the following

capabiliti

es:

— providing annotation types to be added;

— supporting a way to add annotations as a part of relations.

A tool should support adding decision-related annotations by allowing the user to do the following:

— supporting addition of the defined annotation types;
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— allowing addition of annotations to relations.

6.5.5 Verify relations between domain and application variability models

The goal of this task is to help ensure the correctness, completeness and consistency of the established
relations between domain and application variability models.

The method should support verifying relations between domain and application variability models
with the following capabilities:

—providingcheckliststobeconfirmred-tohetpensurecorrectmess, comptetenessamdconsiytency;
— providing a way to automatic extract for the suspicious relations.

A |tool should support verifying relations between domain and application variability mpodels by
allowing the user to do the following:

— providing instant reference for the defined checklists;
—|{ visualizing suspicious relations;

—|{ supporting documentation for negative decisions.

7| Variability model support

7.1 General

Far constructing correct, complete and consistefit*variability model and relations from yariability
mopdel to other artefacts of a product line negessary to configuring the right applications, proper
supports including methods and tools should-be provided.

The variability model support process ineludes the following subprocesses:
— relating variability model to variability mechanism;

—|{ quality assurance for variability model;

— binding decision suppert;

—|{ application configuration support.
7.2 Relating variability model to variability mechanism
7.2.1 Purpose of relating variability model to variability mechanism

7.24.1 General

The purpose of this subprocess is to establish and maintain relations from variability model viewpoint
with relevant variability mechanisms.

7.2.1.2 Inputs

The following inputs should be available to perform the relating variability model to variability
mechanism process:

— domain variability models;

— variability mechanism constraints (e.g. binding times, specific implementation constraint) related
to variability;

© ISO/IEC 2017 - All rights reserved 23


https://standardsiso.com/api/?name=c4c37b7efbfa3e0be52a9725432a065d

ISO/IEC 26558:2017(E)

— variability mechanisms used.

7.2.1.3 Outcomes

The following outcome shall be available as a result of the successful implementation of the relating
variability model to variability mechanism process:

— relations including variability mechanism constraints from variability models to variability
mechanisms are established.

7.2.1.4 |Tasks

The orgahization shall implement the following tasks with respect to the relating variabilityrmodel|to
variability mechanism process.

— Identfify variability including variability mechanism constraints: to grasp variability realized py
using mechanism that has specific constraints such as binding time restriction,

— Estallish relations from variability model to variability mechanism: tofefine trace links py
refle¢ting the variability model perspective with respect to variability méchanisms.

— Add yariability mechanism constraint annotations into variability model: to annotate variabiljty
mechanism specific restriction to the trace links from variability,model to variability mechanism.

7.2.2 ldentify variability including variability mechanism constraints

The goal|of this task is to identify the relationships between the variability model and variability
mechanigms with significant or complicated constraints.”Such constraints include safety criti¢al
requiremgents and complicate composition rules.

The metHod should support identifying variabilityincluding variability mechanism constraints with
the following capabilities:

— providing guidance (including exampleconstraints) to identify variability mechanisms that requjre
estallishing of relations;

— providing a way to make decisiofis'for selecting mechanisms.

A tool should support identifying-variability including variability mechanism constraints by allowipg
the user o do the following:

— allowing instant reference to the guidance;

— suppprting documentation for decisions.

7.2.3 Establish relations from variability model to variability mechanism

The goal pfthis task is to make relations from variability model to mechanisms identified.

The method should support establishing relations from variability model to variability mechanism
with the following capabilities:

— providing a way to establish relations from variability model to mechanisms;
— providing a way to trace the established relations.

A tool should support establishing relations from variability model to variability mechanism by
allowing the user to do the following:

— providing tool supported relation management for variability model and mechanism;

— allowing automatic tracing from variability model to variability mechanism.
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7.2.4 Add variability mechanism constraint annotations into variability model

The goal of this task is to annotate the relations among the identified important/complicated variability
mechanism constraints.

The method should support adding variability mechanism constraint annotations into variability model
with the following capabilities:

— providing annotation types to be added;

— supporting a way to add annotations as the part of relations.

A fool should support adding variability mechanism constraint annotations into variability [model by
allowing the user to do the following:

—|{ supporting addition of the defined annotation types;

—|{ allowing addition of annotations to relations.
7.8 Quality assurance for variability model
7.8.1 Purpose of quality assurance for variability model

7.8.1.1 General

The purpose of this subprocess is to help ensure that variability models and their relevant processes
comply with predefined provisions and plans.

7.8.1.2 Inputs
The following inputs should be available to perform the quality assurance for variability mode|l process:
—{ domain variability model;

—|{ application variability model;

—|{ relations established with:variability models;
— processes used for variability modelling;

—|{ quality assuranee&measures defined in variability modelling planning.

7.8.1.3 Outconies

The following outcomes shall be available as a result of the successful implementation of the quality
aspurange for variability model process:

— “variability model-specific quality assurance strategy is developed;

— evidences of variability model quality assurance are produced and maintained;
— non-conformance issues in variability models are identified and recorded;

— adherence of variability models and variability modelling processes to the PL organizationally
adopted standards, rules and constraints are assured.
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7.3.1.4 Tasks

The organization shall implement the following tasks with respect to the quality assurance for
variability model process:

— Objectively evaluate variability modelling activities: to help ensure that employed activities for
variability modelling comply with the provisions and plans.

— Objectively evaluate variability model work products: to help ensure that produced planned
artefacts satisfy the predefined quality criteria.

— Cominunicate and resolve noncompliance issues: to help ensure that the noncompliance issués|of
variapility modelling are objectively tracked, communicated and resolved with appropriate staffs
and rhanagers.

— Estaljlish records of variability modelling quality assurance activities: to record and;révise quality
assutlance activities performed with respect to variability modelling.

7.3.2 (bjectively evaluate variability modelling activities

The goal|of this task is to assure whether the conducted variability model-activities adhere to the
defined pfrocesses.

The metHod should support objectively evaluating variability modelling activities with the following
capabilities:

— assuifing employed variability model management and variability modelling activities;
— assutiing performed variability management and variability modelling practices;
— assulfing measurement processes related to variability modelling;

— assulfing activities related to variability modelling supports (e.g. binding decision, applicatipn
configuration).

A tool shquld support objectively evaluating variability modelling activities by allowing the user to do
the following:

— suppprting the access of PL-erganization’s process definitions related to variability modelling
(maimptaining organization’s process repository);

— accegsing performed yariability modelling practices for quality assurance;

— allowing the access’ of performed measurement activities performed for variability model
mangdgement ang-variability modelling.

7.3.3 (bjectively evaluate variability model work products

The goal pfthis task is to assure the produced planned work products during variability modelling ahd
variability model management.

Variability model work products include domain and application variability models including rules and
constraints among variability, variability model validation results, traceability related to variability
model and so on.

The method should support objectively evaluating variability model work products with the following
capabilities:

— assuring variability modelling work products;
— assuring relations that they are correct, complete and consistent with other relevant relations

established from variability modelling perspective;
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assuring the work products of variability modelling supports;

assuring provided variability modelling supports (e.g. tools, methods, resources).

2017(E)

A tool should support objectively evaluating variability model work products by allowing the user to do
the following:

allowing the access of variability modelling work products (e.g. establishing and maintaining

repository for variability modelling work products);

allowing relation tracking for established trace links (e.g. traceability table or explicit link to trace);

7.

T}
p3

TH

capabilities:

7.
TH

supporting the access of variability modelling support work products;

management and operation.

8.4 Communicate and resolve noncompliance issues

e goal of this task is to define action items to resolve noncompliancevissues found with
rticipants.

e method should support communicating and resolving noncdmpliance issues with the

establishing escalation lines for resolving noncompliafnce issues when they cannot be resg
the appropriate variability modelling staffs (the escalation line might include variability 1
staffs, appropriate domain engineers, or application engineers);

tracking noncompliance issues throughout theestablished escalation lines;

analysing noncompliance issues if there~are any variability relevant quality trends
implementation, right binding or reuseywith low cost in application engineering).

Lool should support communicating and resolving noncompliance issues by allowing the
e following:

supporting documentation\for noncompliance issues to be escalated;
providing communication space among staffs or managers within the established escalat

sharing the statws of noncompliance issues among staffs and managers within the eg
escalation lin€s

supporting(statistical analysis for variability relevant quality trends.

B.5 Establish records of variability modelling quality assurance activities

e-goal of this task is to document quality assurance activities with their outcomes.

providing a way to measure the satisfaction degree of the provided supports for variability model

relevant

following

lved with

modelling

(i.e. right

ser to do

on lines;

tablished

The method should support establishing records of variability modelling quality assurance activities
with the following capabilities:

recording and revising variability modelling quality assurance activities.

A tool should support establishing records of variability modelling quality assurance activities by
allowing the user to do the following:

supporting documentation for variability modelling quality assurance activities.
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7.4 Binding decision support

741 P

7.4.1.1

urpose of binding decision support

General

The purpose of this subprocess is to support correct binding decisions from variability modelling
viewpoint.

7.4.1.2
The follov

mputs

ving inputs should be available to perform the binding decision support process:

— binding decision tables;

— doma

7.4.1.3

The folloy
decision s

in variability models.

Outcomes

ving outcomes shall be available as a result of the successful implementation of the bindi
upport process:

— bind:[:g decision tables are referred and conformed;

— bind

7.4.1.4

The orga
process.

— Estal

g decisions are verified from variability model viewpaoint.

Tasks

hization shall implement the following taskstwith respect to the binding decision supp

lish full of references to binding decision tables: to enable to access all kinds of information|

binding decision tables.

— Verif
anno

NOTE
7.4.2 E
The goal

they can
times, va

y binding decisions from variability models view: to help ensure that variability mod
fation(s) with regard to binding decisions is correct.

An example variability decision table format is depicted in Annex D.

stablish full of references to binding decision tables

of this task iS.te make relevant participants possible to refer binding decision tables so tH
make the right binding relevant decisions. Binding decision table includes possible bindi
riants seleetion cardinality, binding rules and constraints.

rt

of

lel

The met}t)d Should support establishing full of references to binding decision tables with the followi
capabilitigs:

— supporting bringing up of relevance decision tables for the selected variability;

— extracting relevant decision support information from binding decision tables.

A tool should support establishing full of references to binding decision tables by allowing the user to
do the following:

— providing a connector for referring binding decision tables;

— supporting instant reference for the working currently variability binding decisions.
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7.4.3 Verify binding decisions from variability models view
The goal of this task is to help ensure the correctness of binding decisions from variability model.

The method should support verifying binding decisions from variability models view with enabling
binding results verification in accordance with variant selection.

A tool should support verifying binding decisions from variability models view by allowing the user to
do the following:

— supporting immediate verification in accordance with variant selection;

—| supporting immediate display for the verification result;

— providing recommendation for the right decision.
7.6 Application configuration support
7.5.1 Purpose of application configuration support

7.5.1.1 General

The purpose of this subprocess is to support the derivatign of correct, consistent and [complete
applications by applying bindings.

7.5.1.2 Inputs
The following inputs should be available to perform. the application configuration support prdcess:
— variability modelling plan;
—{ domain variability model;
— binding decision tables;

—{ domain artefacts;

— application variabilitymodels.

7.5.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the application
configuration support process:

—|{ relatiohs between variability models and binding decision tables are established;

— _different variability model views by the binding times of variabilities are defined;

— trace links from variability model to domain artefacts are established and verified.

7.5.1.4 Tasks

The organization shall implement the following tasks with respect to the application configuration
support process.

— Relate variability models to binding decision tables: to establish relations between variability
models and binding decision tables so that application engineers can make right decisions with
regard to bindings.

— Provide different views of variability models by binding stages: to enable that variability models
can be examined from different angles according to binding times of variability.
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— Support full of traces from variability model to artefacts: to realize complete trace links between
variability models and artefacts so that right artefacts can be extracted in accordance with the

bindi

ng results of variability models.

7.5.2 Relate variability models to binding decision tables

The goal of this task is to establish relations from variability model to decision table.

The method should support relating variability models to binding decision tables with the following

capabiliti

es:

— providing a way to establish and maintain links between variability model and decision table;

— prov
signi

ding a way to display binding decision table in accordance with user selection or assign
ficance level of variability.

A tool shquld support relating variability models to binding decision tables by allowing-the user to

the follow

— Ssupp

— enab
signi

753 P

The goal

ring:
brting explicit traces between variability model and decision table;

ing the selective display of binding decision tables in accordanee with user selection
Ficance level of variability.

rovide different views of variability models by binding stages

bf this task is to enable to capture variability models\from different viewpoints for providi

insight info the variability.

Variabilit]
Concerns

The meth
following

— sepal
— const

— valid

y viewpoints include stakeholder specific viewpoints such as business user and personal us
such as secure usage and easy usage can beused as viewpoints.

capabilities:
ating variabilities related to the'specific viewpoint;
ructing variability model/by~using separated variabilities;

hting consistency ameng Vvariability models for different viewpoints;

— providing a way to combine variability models in different viewpoints.

A tool shd
user to dq

the following:

— providing explicit display that will be separated in accordance with the selected viewpoint;

— imple

menting variability model construction function for the selected viewpoint;

or

od should support providing different'views of variability models by binding stages with the

uld supportproviding different views of variability models by binding stages by allowing the

— supporting automatic consistency validation among variability models for different viewpoints;

— enabling combination of variability models in different viewpoints.

7.5.4 Support full of traces from variability model to artefacts

The goal of this task is to establish and maintain trace links from variability model to artefacts. These
trace links deal with traces only from variability model viewpoint.
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