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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,
ISO/IEC JTC 1.
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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
engineering stages. Those variabilities are defined, refined, newly added as domain engineering stages
go forward. Variabilities thus are modelled carefully so as to manage and control them in a systematic
way. This docfiment deals with methods and tools capability for supporting variability modelling using
consistent nofations and for managing and/or utilizing variability models in domain and_appl
engineering lifecycle processes.

This documer)t can be used in the following modes:

— by the usgrs of this document: to benefit people who want to adopt SSPL for préducing their pr
by guiding how to model variabilities among member products;

The ISO/IEC

capabilities o
document pra
lines. Other I§

Vi

cation

pducts

by a prodjict line organization: to provide guidance in the evaluation and selection for methods and
tools for yariability modelling;

by provi
tools by g

processe
applicatig

processe;s
provided

rs of tools and methods: to provide guidance in implementing or developing methods and

3
p

6550 family of standards addresses both¢engineering and management process

O/IEC 26550 family of standards areds follows:

n requirements engineering are provided in ISO/IEC 26551;

and capabilities of methods and tools for domain design and application desi
in ISO/IEC 26552;

roviding a comprehensive set of methods and tools.€apabilities for supporting varfability
modelling.

es and

 methods and tools in terms of the key characteristics of product line development. This
vides processes and capabilities of methods and tools for variability modelling in product

and capabilities of methods-and tools for domain requirements engineerinlg and

bn are

zation

hg are

ded in

processeg and capabilities(of methods and tools for domain realization and application real

are provifled in ISO/IEC 26553 (International Standard under development);

processeg and capabilities of methods and tools for domain testing and application testi
provided|in ISOAEC 26554;

processeg and-capabilities of methods and tools for technical management are provi
ISO/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
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,
ISO/IEC 26561, ISO/IEC 26562, ISO/IEC 26563 are planned International Standards.

© ISO/IEC 2017 - All rights reserved vii
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Software and systems engineering — Methods and tools for
variability modelling in software and systems product line

1 Scope

This document, within the context of methods and tools for supporting explicit and/or separate
variability modelling, variability model management and variability model support in software and
systems product lines:

— prpvides the terms and definitions specific to variability modelling for software|and systems
prioduct line;

— ddfines processes for variability modelling, variability model management and varjability model
support throughout the product line lifecycle. Those processes are déseribed in terms of purpose,
inputs, tasks and outcomes;

— ddfines method capabilities to support the defined tasks of eachyprocess;
— ddfines tool capabilities that automate or semi-automate tasks and methods.

This dpcument does not concern processes and capabilitiesiof tools and methods for a single system but
rather|deals with those for a family of products.
2 Normative references

There pre no normative references in this decument.

3 Terms and definitions
For the¢ purposes of this documeént; the following terms and definitions apply.

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

— IE[ Electropediayavailable at http://www.electropedia.org/

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

31
applidation configuration
compdsition results of an application by both binding variability and adding applichtion specific
variabiiity

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

collection of qommITOT development TUtes and cConstraints for realizing tie appiications of a proguct line

3.7
variability dependency
association frpm 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
documentatiqn that includes schedules, defined roles and responsibilities, and defined quality
assurance mefasures that will be applied to variability modelling(3.8)

3.10
variability modelling strategy
variability méedelling (3.8) methodology, strictness_dégree of variability model validation,| rules,
constraints, ¢pther details for supporting the rolé of variability model in the whole variability
management

3.11
variant
instance or a yalue of a variation point (3(1.2)

3.12
variation point
indication of product differentiation based on particular variable characteristics of products, domain
assets, and application assets-in the context of a product line

4 Variability medelling in software and systems product line

4.1 Overview

Variability 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 separately unlike
feature model that defines the whole domain including both commonality and variability|or integrated
modelling approach that represents variability by integrating within the development artefacts. A
typica| product line has hundreds of variability, so it is difficult to manage (i.e. tfacing,|changing and
so on)|variability in the forms of feature model or integrated modelling approach. Foy defining the
variabjlity orthogonally, some types of variability dependency, variability constraints and the elements
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 vdriability consists of the following elements, so the OVM that models the variability should include
the following elements:

— variation point;
— vdriant;
— vdriability dependency.

A variation point should have relations with mete than one variant. The basic variability[dependencies
include the following:

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

— ogtional: a variant can be selécted or not, namely it can be part of a member product pr not.
Optional variability dependency has the following special types of variability dependency:

— exXclusive-or, alternative: only one variant should be selected among variants that have optional
variability dependency with the same variation point;

— inglusive-or{humbers of variants can be selected among variants that have optional variability
dgpendency/with the same variation point, and the numbers of variants that can bg¢ selected are
ddfined by range.

. [ or a variant
can constrain other selections of a variation point or a variant. Such restrictions are called constraint
dependency. Constraint dependency includes the following types:

— 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.

© ISO/IEC 2017 - All rights reserved 3
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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 title of the subprocess;

— the purpqgse of the subprocess;

— the input} to produce the outcomes;
— the tasks|to achieve the outcomes;
— the outcomes of the subprocess;

— the capalilities of methods and tools required for performing the tasks\efféctively and efficigntly.

Variability Model Variability Modelling
Management

Variapility Model Domain Variability

Planning Modelling Application Variability Modellig

Variability Model
habling

I

Relating. Demain Variability
Model ta_ Application Variability

Relating Variability Model to

Artifact
Variapility Model Model rutacts
Mpnaging
- Variability Model Support
Relating Varl-abl.h.ty Binding Decision Application Quality Assurance|for
Model to|Variability . . T
. Support Configuration Support Variability Modgl
Mechanism

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;

4 © ISO/IEC 2017 - All rights reserved
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riability model managing.

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 ap
— do

plication variability models. Variability modelling shall do the following:
main variability modelling;

plication variability modelling;

— relating domain variability model to application variability model;

— Tre

The v4
model
detailg
config

— Tre

— bi

— application configuration support;

The id

ating variability model to artefacts.

riability model support process provides supports required for establishingthe ri
b and for establishing the right roles of variability models, i.e. establishing,and m

iration supports. Variability model support shall do the following:
ating variability model to variability mechanism;

hding decision support;

ality assurance for variability model.

entification and analysis of the key differentiators between single-system eng

rht variability
hintaining the

d relations from variability model to variability mechanisms, binding supports and application

fineering and

management and product line engineering and management can help organizations to upderstand the
produ¢t line and to formulate a strategy for sucdéssful implementation of product line engineering and
management. The key aspects have been defined in ISO/IEC 26550 and Table 1 shows the category of
the key aspects.
Tlable 1 — Key aspects for ideritifying product line-specific variability modelling tasks
Category Aspects
Reuse management Applicatien engineering, domain assets, domain engineering, product mgnagement,
platform, reusability
Variahjility Binding, variability
management
Complexity Collaboration, configuration, enabling technology support, reference architecture,
management texture, traceability
Quality management |Measurement and tracking, cross functional verification and validation
The following are the descriptions for each aspect concerning variability modelling for product
lines. The variability modelling relevant processes and tasks shall be identified on the basis of these

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

capabi

lities.

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

pr

oduces application variability model as the results of those activities.

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

— Collaboration: Variability model provides the integrated view of the whole variabilities defined 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.

©150/1
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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
variability 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 e

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

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

variabilit

Measure
binding

Platform:
variabilit
platform.

Product janagement: Variabilities defined in a variability model are\continuously chang

evolved. )
should be

Referencs
variabilit
model an

Reusabili
products

Texture: ]

Traceabil
variabilit
variabilit

Cross fun
variabilit

Variabilit]
model, i.e

Variabi

ent and tracking: The optimality and sufficiency of variability model for(supp
cision and product line maintenance and evolution should be measured anditrack

Platform should include the proper implementation of variation.points that
iy binding. Variation points of a variability model should have links'with these paf

Variability model is thus changed and evolved so the majarfecus of product manag
on the defined variability of a variability model.

architecture: Reference architecture in a productline should be the structure of hg
y well and evolutionary. Thus, reference architecture’should be harmonized with vari
] its evolution.

Ly: Variability model should be reusable in@rder to ensure consistency and extensil
within the product line.

ty: Trace links between dorhain variability model and domain assets, between appl
y model and application‘assets and between domain variability model and appl
Y model should be established and managed.

ctional validationrahd verification: Correctness and consistency of domain and appl
y models are vdlidated and verified.

y: The whole variabilities of a product line should be managed through the vari
. domain variability model and application variability model.

orting
pd.

enable
ts of a

bd and
ement

ndling
ability

ility of

[exture provides rules and constraints that support correct and consistentimplementation
of variabillity defined in variability model.

cation
cation

cation

ability

ity model management

5.1 General

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.

© ISO/IEC 2017 - All rights reserved
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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.

5.2.1.2 Inputs

The fo

— vdriability management plan.

5.2.1.3

The fo
model

— vdriability modelling plan including strategy for variability' modelling, cooperation

da
re

5.2.1.4

The o1
proceg

— D
ce

— D
to
as

— Ag

variability modelling.

— R
m

lowing inputs should be available to pertorm the variability model planning proge

oduct line adoption plan;

Outcomes

lowing outcomes shall be available as a result of the successful.implementation of 1
planning process:

main and application variability models, responsibility and quality measures i
corded.

| Tasks

ganization shall implement the followixg tasks with respect to the variability m|
S.

sign variability modelling strategy: to make a strategy for designing variability
htre of variability management!

monitor and control quality assurance activities in variability modelling so as to a
surance throughoutthe SSPL stages.

sign responsibjlity for variability modelling: to clarify roles and responsibilities w

cord variability model plan: to document and get agreement and commitment
bdel planfrom the appropriate staffs and managers.

he variability

plan between
s agreed and

pdel planning

models as the

fine quality assurance measures for variability modelling: to define quality assurance measures

chieve quality

ith respect to

pn variability

5.2.2

Désign variability modelling strategy

The goal of this task is to establish a strategy for determining the overall structure of variability model
and guidance for variability model management.

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.

©150/1
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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 Defin

e quality assurance measures for variability modelling

The goal of this task is to define measures used for assuring qualities of variability modelling activities.

Quality assur
rules and con

The method
following cap
— providing
— supportiy

supportiy

A tool should
user to do the

supportiy

supportiy

— allowing

5.2.4 Assig
The goal of th

include identifying variability with itssdependencies and constraints, defining variability modg

tools, validati

The method
capabilities:
extractin

assuring

— providing

TICE activity Stoutd assSure tiat the defined vartabiity modet adieres to the Stru
straints defined in the variability modelling strategy.

hould support defining quality assurance measures for variability modelling w
hbilities:

characteristic functions for expressing the overall quality level of variability modg
g quality measure and metric definition;
g quality measurement activities related to variability modelling and variability m

support defining quality assurance measures for variability modelling by allowi
following:

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

ntegration or expansion of quality measuires for quality level analysis.

n responsibility for variability modelling
is task is to assign roles and-responsibilities for proceeding variability modelling

hg and verifying variability model and quality assurance for variability modelling.

should support assigning responsibility for variability modelling with the fol

b organization units that are proper to the defined variability modelling roles;
Lheir capabilities with the roles and responsibilities to be assigned;

adwvay to define roles and responsibilities concretely, correctly and consistently

tures,

th the

lling;

odels.

ng the

Roles
] with

owing

for the

right co

. p
ITTUIIICAtIVUIL.

A tool should support assigning responsibility for variability modelling by allowing the user to do the

following:

— allowing access for the structure of organization units;

— providing documentation for the assignment results;

— sharing the defined roles and responsibilities with relevant participants.

5.2.5 Record variability model plan

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;

— 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:

oviding automatic consistency check for scheduling;

— allowing electronic plan documentation.

53

5.3.1

5.3.1.1

The py

yariability model enabling
Purpose of variability model enabling

General

rpose of this subprocess is to provide enabling environments fordefining and maint;

hining domain

variabjlity models, application variability models and required relations centred on variabjility models.

5.3.1.2
The fo

Inputs

lowing inputs should be available to perform they¥ariability model enabling procegs:

— vdriability modelling plan.

5.3.1.3

The fo
model

— Vv

5.3.1.4
The o1

Outcomes

lowing outcomes shall be available'@s a result of the successful implementation of {
enabling process:

idance for variability modelling is defined;

— r(a)res and responsibilities for variability modelling are mobilized;

riability model-centred variability management enablers are established;

ality assuranee measurement enablers are established.

| Tasks

ganization shall implement the following tasks with respect to the variability m

wn

he variability

odel enabling

S

proce

— Provide guidance for variability modelling: to define detailed ways to make variability models.

— 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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5.3.2 Provide 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 procedures 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 shoul

support providing guidance for variability modelling by allowing the user to

o the

following:
— providing

— allowing

5.3.3 Mobi
The goal of th

The method
following cap

— providing
— allowing

A tool should
user to do the

— allowing

supportir
in charge

5.3.4 Enab

documentation environment for variability modelling guidance;

basy reference to each contents of guidance.

ize roles and responsibilities for variability modelling
iis task is to make all assigned roles and responsibilities ready for variability model

bhould support mobilizing roles and responsibilities for variability modelling w
hbilities:

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

parly discovering of uncompleted roles and responsibilities.

following:
Fraces for each role’s current status;

g share of the same views for theToles and responsibilities between managers and p|

e variability model-centric variability management

lling.
th the

support mobilizing roles and responsibilities for variability modelling by allowing the

ersons

The goal of this task is to-provide all necessaries required for managing variability by| using

variability medel.

The method |should support enabling variability model-centric variability management with the

following cappbilities:

— providing ways to provide managerial support (traceability management, change managé¢ment)
based on vat iability modet;

management;

centred variability management.

establishing variability model that is proper to support variability model-centred variability

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

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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Enable variability modelling operations

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

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

— Su

oviding variability modelling notations proper to the defined strategy and plans;
oviding ways to scalable variability modelling;

pporting ways to managing complicated variability models.

Atool
— im
— i
5.3.6

The gd
model

The m
follow

J— pr
to

J— pr
as|

A tool
the us
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5.4.1

5.4.1.1

should support enabling variability modelling operations by allowing the user to do
oviding graphical notations to model variability;
plementing ways to scalable variability modelling;

plementing ways to managing complicated variability models.

Enable quality assurance measurement for variability modelling

al of this task is to make quality assurance roles ready fef) measuring the qualityj

bthod should support enabling quality assurance measurement for variability modg
ng capabilities:

oviding enablers (i.e. enabling quality assurance roles, tools, and methods) that mj
quality assurance measurement;

oviding enablers that make it possibile to improve variability model quality bas|
surance measurement results.

br to support enablers thatdnteract with each other.
yariability model managing
Purpose of variability model managing

General

The prpose of this subprocess is to provide managerial support for domain variabilit

applic

the following:

of variability

lling with the

i ke it possible

ed on quality

should support enabling quality assurance measurement for variability modelling by allowing

y models and

tie variability models.

5.4.1.2 Inputs

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

— Vva
— Vva

— va

©150/1

riability modelling plans;
riability modelling status data;

riability management-centric variability management data.
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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 manag

— plans ver

ing process:

sus actuals are reviewed;

— quality measures for variability modelling are en-valued;

— correctiv

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

— inputs for improvement are generated.

5.4.1.4 Tas

The organiza
process.

— Review t
achieved

whether they are operated in line with the pre-defined plans.

— Control issues on domain/application variability modelling: to i.examine issues raised

variabilit

engineering so as to find obstacles for achieving quality objectivesiand ways to remove the obq

— Control i

during vdriability management centred on variability model.

— Control i

support dctivities.
— Support dorrective actions for variability modelling: to help repair variability models.

— Make imgrovement actions for variability’modelling: to improve variability models so as to g
the assigmed quality objectives.

5.4.2 Revigw the plan versus actual of variability modelling
The goal of thiis task is to checkthe progress of variability modelling.

The method ghould suppott reviewing the plan versus actual result of variability modelling w

following cap

— defining monitering procedures for variability modelling status compared to plans;

— providing ‘ways to collect data for comparing plan versus actual variability model rg
operations;

ks

ion shall implement the following tasks with respect to the variability model ma

he plan versus actual result of variability modelling: to assign thé-quality obj
through variability modelling with their pre-defined measures and metrics and n

y modelling in domain engineering and during using, variability model in appl

ksues on variability model-centred variability snahagement: to examine issues

bsues on variability model support: to examine issues raised during variability

hbilities:

haging

pctives
onitor

during
cation
tacles.

raised

model

chieve

th the

levant

— defining 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:

— sharingc

onsensus on the defined roles and responsibilities;

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

— supporting visualization for the plan versus actual status.

12
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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 in ‘review
isgues of variability modelling task;

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

A tool|should support controlling issues on domain/application variability medelling by allowing the
user tg do the following:

— supporting issues collection raised by different roles and responsibility;

— allowing documentation for assessment results and correctivé action plans.

5.4.4 | Control issues on variability model-centred variability management

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

The mlethod should support controlling issues on-variability model-centred variabilityl management
with the following capabilities:

— prviding ways to find and review obstacles to the successful operation of variability mhodel-centred
variability management;

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

— prpviding ways to defining,corrective actions based on the type of obstacles revieyed in review
isgues of variability model-centred variability management task;

— prpviding documeritation templates for recoding assessment results and corrective action plans.

A tooll should support controlling issues on variability model-centred variability mgnagement by
allowipg the user'to do the following:

— supporting issues collection raised by different roles and responsibility;

— allowing documentation for assessment results and corrective action plans.

5.4.5 Control issues on variability model support

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 variability
modelling.

The method should support corrective actions for variability modelling with the following Capahilities:
— providing ways to monitor and control the status of corrective actions;
— communifating corrective action results with the relevant participants.

A tool should support corrective actions for variability modelling by allewing the user to Ho the
following:

— supporting simulation for confirming the achievement of quality. level related to the variability
modelling operation;

— allowing fraces for the status of corrective actions.

5.4.7 Makegimprovement actions for variability modelling

The goal of this task is to define and implement:mprovement actions for variability modelling,
management and supports.

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

— collecting the improvement items.of.variability modelling operation;
— implementing the improvement items of variability modelling operation.

A tool should support making-improvement actions for variability modelling by allowing the usefr to do
the following

— supporting improvement input collection;

— providing contTmunication environment among the relevant participants.

6 Variability 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

The purpose of this subprocess is to make domain variability modelling for a product line. There

exist {
that ix
and or
The v

approg
and th

6.2.1.2
The fo

— vdriability modelling plan;

— ddg
— ddg

6.2.1.3

The fo
variab

— dag

6.2.1.4

The on
proceg

— Cd

Icludes variability information in some software modelling notation (e.g. UML,
thogonal variability modelling that integrates all the variability informatien-in a
hriability models alone cannot represent the full contents of variabilityinform
Iches for variability modelling. The development artefacts of domain/applicatio
e variability model need to be traced.

Inputs

lowing inputs should be available to perform the domain gariability modelling pro

fined domain variability during domain engineering;

cision tables.

Outcomes

lowing outcomes shall be availablé’as a result of the successful implementation
lity modelling process:

main variability model is established.

.  Tasks

ganization shall implement the following tasks with respect to the domain variabi
S.

nstruct démain variability model: to model variability of a domain with an orthogd

wo distinct approaches for variability modelling: ad-hoc ({conventional] variability modelling

feature, etc.)
single model.
ation in both
1 engineering

Cess:

bf the domain

ity modelling

nal approach.

— Annotatedomain variability model: to add annotations to domain variability model for supporting

th

e right bindings.

— Verify domain variability model: to help ensure that constructed domain variability models are

Cco

rrect, complete and consistent.

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

va

6.2.2

riability and its relationship.

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);
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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);

variability in design).

A tool should

upport constructing domain variability model by allowing the user to do the follo

defining other variability model units required for configuration and management (e.g. required

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

yving:

allowing
allowing
supportiy

providing

yariability modelling by using notations for the defined variability model units;
yariability visibility setting;
g variability grouping for the handling complexity of variability models;

a way to discriminating the relevant development stage of variability.

6.2.3 Ann

ate domain variability model

The goal of thjis task is to add information (e.g. description for variability, type of a variant if nec
or value consfraints) for the right use of variability.

The method should support annotating domain variability médel with the following capabilities

— providing a standardized way for describing binding‘times;

— defining
A tool should
— allowing

supportiy

6.2.4 Verif

The goal of t
redundancy v

The method s

defining ¢ther annotations required for supporting'the right binding;

otations for defining annotations;

hdding annotations in variability model;

g extending/shrinking-operation for reducing complexity due to annotations.

 domain varidbility model

his task is”to analyse variability model whether it includes void, dead, false opt
ariants.

houldsupport verifying domain variability model with the following capabilities:

bssary,

support annotating domain vatiability model by allowing the user to do the following:

jon, or

providing algorithms to support analysis operation (€.g. void variability, valid products] on d

variability model;

cardinality) in domain variability model;

providing descriptions about the reasons related to the analysis operation;

providing corrective explanations.

omain

supporting analysis operation for detecting anomalies (e.g. dead and false variability, wrong

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

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

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

16
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— 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 capabilities:

— re}ising domain variability model in accordance with the results of analysis operatiolns;
— verifying optimized domain variability model.
A tool ghould support optimizing domain variability model by allowing the user-to do thelfollowing:
— prpviding environment for revising domain variability model with the recommendatjon;

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

6.3.1.1 General

The pyrpose of this subprocess is to definexaind maintain application variability modlels including
bindinig results and application-specific variabilities.

6.3.1.2 Inputs
The following inputs should be available to perform the application variability modelling [process:
— vdriability modelling plan;

— ddfined applicationsspecific variability during application engineering;

— ddcision tables:

6.3.1.3 Outcomes

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

— application variability model is 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.
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— 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:

— allowing modularization for modelling large scale of systems;

— providingaway forappiication specific vartabiity Tepresentation;
— allowing the visibility of application specific variability;
— defining 4 way for discriminating the resolution results of variability delta.

A tool should support constructing application variability model by allowing,the user to flo the
following:

— allowing ppplication variability modelling by using notations for the defined application specific
variabilitly;

— supporting variability grouping for the handling complexity of application variability model|in line
with domjain variability model;

— allowing yariability visibility setting;

— providing a way to discriminating application specific\variability.

6.3.3 Annoftate application variability model

The goal of this task is to add information (e:g. rationale for binding, types or value constraipts for
application specific variants) for capturing‘information for users taking decisions (e.g. a replizing
engineer reallzes the right member product).

The method should support annotating’application variability model with the following capabilities:
— providing a standardized wayfor describing rational for binding decision;

— defining [other annotations required for explaining application specific variability indluding
resolution for variabijlity delta;

— defining potatiohs-for defining application specific annotations.

A tool should pupport annotating application variability model by allowing the user to do the follpwing:

— allowing adding annotations in application variability model;

— 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 method 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;
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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;

— S

6.3.5

The gd
specifi

The m
— re
— ve
A tool

— supporting instant verification for the optithized application variability model.

6.4 |

6.4.1

6.4.1.1

The p

development artefacts for supporting traceability management.

6.4.1.2
The fo

porting (semi-)automated corrective explanations generation.

Optimize application variability model

al of this task is to optimize application variability model by resolving inconsiste
c variability.

ethod should support optimizing application variability modelwith the following c
vising application variability model in accordance with thevesults of analysis oper
rifying optimized application variability model.

chould support optimizing application variability)model by allowing the user to do

oviding environment for revising applicationvariability model with the recommen|

Relating variability model to artefacts
Purpose of relating variability model to artefacts

General

Irpose of this sGbprocess is to establish and maintain relations from variabil

Inputs

lowing inputs should be available to perform the relating variability model to arte

ht application

hpabilities:

htions;

the following:

dation;

ty models to

facts process:

— Vv

— domain variability model;

— 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.

ement

— Relate applies 3 ; A 3 acts:
of applicdtion variability model to relevant application specific artefact.

6.4.2 Retripve variation points and variants in relevant artefacts
The goal of thjis task is to locate a variation point and its variants in relevant develapment artefagts.

The method $hould support retrieving variation points and variants in relévant artefacts with the
following cappbilities:

— 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 variant (e.g. trace link, naming),

A tool should pupport retrieving variation points and variantsinyelevant artefacts by allowing the user
to do the following:

— allowing prtefact retrieval for the selected variation,points;
— allowing putomatic artefact retrieval for the selected variation point;

— allowing putomatic artefacts retrieval for the selected variants.

6.4.3 Relate domain variability model‘to domain artefacts

The goal of tHis task is to establish relations from variability model elements to the identified domain
artefacts.

The method ghould supportfelating domain variability model to domain artefacts with the following
capabilities:

— defining |necessary)relations from domain variability model elements to the relevant domain
artefacts

— providing away to trace the defined relations.

A tool should support relating domain variability model to domain artefacts by allowing the user to do
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 model
6.5.1 | Purpose of domain variability model to application variability rhodel

6.5.1.1 General

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

6.5.1.2 Inputs

The fqllowing inputs should be available to perform the domain variability model fo application
Variajlity model process:

— variability modelling plan;
— ddmain variability model;

— Dbinding decisions;

— application specific variability;
.

plication variabilitytmodel.

6.5.1.3 Outcomes

The following otitecomes shall be available as a result of the successful implementation pf the domain
variabjlity medel to application variability model process:

— relations between domain and application variability models are established.

6.5.1.4 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.

6.5.2 Trace 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:

— recoding binding decisions in the form of easily being traced;

— allowing feferring bimding deciston Tetevant Imformation (€.g. rationate)-

A tool should|support tracing binding decisions made in an application by allowing the uger to|do the
following:

— allowing fracing binding decisions for each variability;

— allowing feferring binding decision relevant information with tracing.

6.5.3 Establish relations between domain and application variabilityymodels

The goal of thjs task is to make relations that make it possible to tracéfrom domain variability mpdel to
application vdriability model.

The method ghould support establishing relations between domain and application variability models
with the following capabilities:

— providing a way to make relation between varigtion points of domain variability model and
applicatign variability model;

— providing a way to make relation between variants of domain variability model and those s¢lected
in applicdtion variability model;

— allowing [tracing from domain varjability model to application variability model through the
established relations.

A tool should support establishing relations between domain and application variability models by
allowing the yser to do the following:

— implemenjting the way, fo make relations between domain variability model and appljcation
variability model;

— allowing putomatic traces from domain variability model to application variability model.

6.5.4 Add decision-related annotations to relations

The goal of this task is to annotate additional information to the established relations. Decision-related
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
capabilities:

— 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:

— providing checklists to be confirmed to help ensure correctness, completeness and consistency;

— p OVldll'lg d Wdy LO aulommatlic extract 1or the SUSPICIOUS Telations:.

A tool should support verifying relations between domain and application variabilify models by
allowipg the user to do the following:

— prpviding instant reference for the defined checklists;

— visualizing suspicious relations;

— supporting documentation for negative decisions.

7 Variability model support

7.1 eneral

For constructing correct, complete and consistént’variability model and relations frgm variability
model|to other artefacts of a product line necéssary to configuring the right applicdtions, proper
suppofts including methods and tools should be provided.

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

— quality assurance for variability model;

— bipding decision support;

— application configuration support.
7.2 Relating variability model to variability mechanism

7.2.1 | Purpose of relating variability model to variability mechanism

7.2.1.1 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;
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— 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

mechanis

ms are established.

7.2.1.4 Tasks

The organizat
variability m¢

Identify ¥
using me

Establish
reflecting

Add varid
mechanis

7.2.2

The goal of ¢
mechanisms
requirements

The method s
the following

— providing
establish

— providing

A tool should
the user to do

— allowing

supportiy

7.2.3 Estab

ion shall implement the following tasks with respect to the relating variability“in
chanism process.

fariability including variability mechanism constraints: to grasp variability reali
Chanism that has specific constraints such as binding time restriction.

the variability model perspective with respect to variability mechanisms.

bility mechanism constraint annotations into variability. model: to annotate vari
m specific restriction to the trace links from variability model to variability mecha

Identify variability including variability mechanism constraints

his task is to identify the relationships between the variability model and vari
with significant or complicated constraints:’ Such constraints include safety
and complicate composition rules.

hould support identifying variabilitydincluding variability mechanism constraint
capabilities:

guidance (including example cpnstraints) to identify variability mechanisms that 1
ng of relations;

a way to make decisionsfor selecting mechanisms.

support identifying variability including variability mechanism constraints by al
the following:

nstant reference to the guidance;

g documentation for decisions.

bdel to

ved by

relations from variability model to variability mechanism: to refine trace limks by

ability
nism.

ability
ritical

s with

equire

owing

lish'relations from variability model to variability mechanism

The goal of th

is 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 tool should support adding variability mechanism constraint annotations into variabjlity model by
allowipg the user to do the following:

— supporting addition of the defined annotation types;

— allowing addition of annotations to relations.
7.3 Quality assurance for variability model
7.3.1 | Purpose of quality assurance for variability model

7.3.1.1 General

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

7.3.1.2 Inputs
The following inputs should be available to perform the quality assurance for variability nodel process:
— ddmain variability model;

— application variability model;

— relations established withwariability models;
— prcesses used for yariability modelling;

— qyality assurance-measures defined in variability modelling planning.

7.3.1.3 Outcomes

The chIlowing outcomes shall be available as a result of the successful implementation [of the quality
assurdneefor 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.

— Communicate and resolve noncompliance issues: to help ensure that the noncompliance issues of
nnnnnnnnnn ad racalua Qe e o

variability-medelingare-objectively-trackedcommunicatedandreselved-with-apprepriatg staffs

and mandgers.

— Establish|records of variability modelling quality assurance activities: to record and.revise quality
assurance activities performed with respect to variability modelling.

7.3.2 Objegtively evaluate variability modelling activities

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

The method ghould support objectively evaluating variability modelling activities with the following
capabilities:

— assuring pmployed variability model management and vagiability modelling activities;
— assuring performed variability management and variability modelling practices;
— assuring measurement processes related to variability modelling;

— assuring |activities related to variability modelling supports (e.g. binding decision, appljcation
configurdtion).

A tool should |[support objectively evaluatihg variability modelling activities by allowing the usef to do
the following

— supportig the access of PLiorganization’s process definitions related to variability mofelling
(maintairjing organization’s-process repository);

— accessing performed variability modelling practices for quality assurance;

— allowing |the acgess of performed measurement activities performed for variability |model
managenjent andwariability modelling.

7.3.3 Objegtively evaluate variability model work products

The goal of this task is to assure the produced planned work products during variability modelling and
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).

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);

— supporting the access of variability modelling support work products;

— prpviding a way to measure the satisfaction degree of the provided supports for'varfability model
management and operation.

7.3.4 | Communicate and resolve noncompliance issues

The goal of this task is to define action items to resolve noncompliance issues found with relevant
participants.

The rrJlethod should support communicating and resolving noncompliance issues with [the following
capabillities:

— establishing escalation lines for resolving noncompliafice issues when they cannot befresolved with
the appropriate variability modelling staffs (the escalation line might include variability modelling
staffs, appropriate domain engineers, or application engineers);

—t

— tracking noncompliance issues throughout the'established escalation lines;

— arfalysing noncompliance issues if therevare any variability relevant quality trepds (i.e. right
implementation, right binding or reuse,with low cost in application engineering).

A tool|should support communicatingand resolving noncompliance issues by allowing the user to do
the following:

— supporting documentation for noncompliance issues to be escalated;
— prpviding communication space among staffs or managers within the established esdalation lines;

— sharing the stattis’of noncompliance issues among staffs and managers within the established
esfalation lines

— supportingstatistical analysis for variability relevant quality trends.

7.3.5 | <Establish records of variability modelling quality assurance activities

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

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
7.4.1 Purpose of binding decision support

7.4.1.1 General

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

viewpoint.

7.4.1.2 Inputs

The following inputs should be available to perform the binding decision support process:
— binding decision tables;

— domain vpriability models.

7.4.1.3 Outicomes

The following outcomes shall be available as a result of the successful implémentation of the b
decision support process:

— binding decision tables are referred and conformed;

— binding decisions are verified from variability model viewpoint.

7.4.1.4 Tasks

The organizafion shall implement the following tasks“vith respect to the binding decision s
process.

— Establish|full of references to binding decision tables: to enable to access all kinds of inform4
binding decision tables.

— Verify bipding decisions from vagriability models view: to help ensure that variability
annotatidn(s) with regard to binding decisions is correct.

NOTE An ¢xample variability decision table format is depicted in Annex D.

7.4.2 Estallish full of references to binding decision tables

The goal of this task iS'te make relevant participants possible to refer binding decision tables
they can makKe thesright binding relevant decisions. Binding decision table includes possible b
times, variants seleé¢tion cardinality, binding rules and constraints.

inding

hpport

tion of

model

bo that
inding

The method shoutd Support establishing full of Teferences to binding decision tables with the fol
capabilities:

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

— extracting relevant decision support information from binding decision tables.

owing

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;

— prpviding recommendation for the right decision.
7.5 Application configuration support
7.5.1 | Purpose of application configuration support

7.5.1.1 General

The ppurpose of this subprocess is to support the derivation-of correct, consistent pnd complete
applications by applying bindings.

7.5.1.2 Inputs
The following inputs should be available to perfornithe application configuration support process:
— variability modelling plan;
— ddmain variability model;
— bipding decision tables;

— ddmain artefacts;

— application variabilityamodels.

7.5.1.3 Outcomes

The fo]lowing outcomes shall be available as a result of the successful implementation of the application
confighiration Support process:

— relations between variability models and binding decision tables are established;

— different variability model views by the binding times of variabilities are delined;

— 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
binding 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

capabilities:

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

— providing
significar

A tool should
the following

supportiy

enabling
significar

7.5.3 Provide different views of variability models by binding stages

The goal of th
insight into tH

Variability vig

Concerns sucl as secure usage and easy usage can bé\used as viewpoints.

The method §
following cap

construct

validatin

providing

A tool should
user to do the

providing

separatinlg variabilities related to the specific viewpoint;

a way to display binding decision table in accordance with user selection or as|
ce level of variability.

support relating variability models to binding decision tables by allowing-the use

g explicit traces between variability model and decision table;

the selective display of binding decision tables in accordance with user select
ce level of variability.

is task is to enable to capture variability models/from different viewpoints for prg
e variability.

wpoints include stakeholder specific viewpoints such as business user and person

hould support providing differentviews of variability models by binding stages w|
hbilities:

ing variability model byusing separated variabilities;
b consistency among variability models for different viewpoints;
a way to combine variability models in different viewpoints.

supportproviding different views of variability models by binding stages by allow
following:

signed

I to do

ion or

viding

] user.

ith the

ng the

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

implementing variability model construction function for the selected viewpoint;

enabling combination of variability models in different viewpoints.

7.5.4 Support full of traces from variability model to artefacts

supporting automatic consistency validation among variability models for different viewpoints;

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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