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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/IECJTCT:

The procpdures used to develop this document and those intended for its further maintendige Jre
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria ,needed for
the differjent types of document should be noted. This document was drafted in accordance with the

editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document{may be the subjgct
of patent] rights. ISO and IEC shall not be held responsible for identifying any or all such patgnt
rights. D¢tails of any patent rights identified during the development of the ”document will be in the

Introductlion and/or on the ISO list of patent declarations received (see wwwiso.org/patents).

Any trad¢ name used in this document is information given for the convénience of users and does 1jot

constitute an endorsement.

For an ekplanation on the meaning of ISO specific terms and ‘expressions related to conform
assessmejnt, as well as information about ISO’s adherence to’the WTO principles in the Techni
Barriers fo Trade (TBT) see the following URL: Foreword.-.Supplementary information

ty
al

The comipittee responsible for this document is ISO/IEC JTC 1, Information technology, Subcommittee

SC 7, Software and systems engineering.

This secopd edition of ISO/IEC 26551 cancels andreplaces the first edition (ISO/IEC 26551:2012), which

has been fechnically revised.
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Introduction

The main purpose of this International Standard is to establish a baseline for the capabilities of tools
and methods of software and systems product line (SSPL) requirements engineering. This International
Standard defines how the tools and methods can support the software and systems product line specific
requirements engineering processes.

A decision for the initial boundaries of domain is made to define a product line scope before initiating
domain requlrements englneermg processes Domaln requlrements englneermg is carrled out in a

: v v ties have
coj sequentlal 1mpacts on member products in a product llne. The outcomes of domaln reql irements
erlgineering processes are transferred into the requirements of a family of products atthe application
reguirements engineering processes. Therefore, requirements engineering tools and,methodq are to be
considered (both engineering processes), namely domain requirements engineering, and application
reguirements engineering.

Prioduct line requirements engineering can be differentiated from a single product redquirement
erlgineering because of the following reasons:

—| There are two core processes in requirements engineering, domainrrequirements enginefring and
application requirements engineering. The major aims of the domain requirements engineering
processes are to analyse commonality and variability for @’ family of products and tf prepare
necessary variability information for variability modelling. The major aims of the application
requirements engineering processes are to define application specific requirements jJand bind
variability defined in domain requirements engineetring processes;

— Itisessential to analyse the costs and benefits estitnate of a productline and thereby, an organization
can make a go/no-go decision. Moreover, the costs and benefits estimate plays a pivotal fole as an
indicator for assessing the effectiveness and efficiency of a product line.

A |detailed comparison showing the differences in requirements engineeing tasks between single
prioduct and product line is described in Annex A.

This International Standard can be¢ used in the following modes:

—|{ by the users of this International Standard: to benefit people who develop, operate, anfl manage
requirements engineering for software and systems product lines;

— by a product line ¢rganization: to provide guidance in the evaluation and selection for [tools and
methods for proddrct line requirements engineering;

—| by providers.of tools and methods: to provide guidance in implementing or developing [tools and
methodsby: providing a comprehensive set of the capabilities of tools and methods for product line
requiréments engineering.

The ISO/TEC 26550 family of standards addresses both engineering and management procg¢sses and
ers the key characterlstlcs of product lme development The ISO/IEC 26550 famlly of 4tandards
i : ' ' mat Standard

through ISO/IEC 26599), as well as the structure of the model

ISO/IEC 26550, ISO/IEC 26551 and ISO/IEC 26555 are published. ISO/IEC 26557, ISO/IEC 26558 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.

— Processes and capabilities of methods and tools for domain requirements engineering and
application requirements engineering are provided in this International Standard;

— Processes and capabilities of methods and tools for domain design and application design are
provided in ISO/IEC 26552 (International Standard under development);
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— Processes and capabilities of methods and tools for domain realization and application realization

are p

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

— Processes and capabilities of methods and tools for domain testing and application testing are
provided in ISO/IEC 26554 (International Standard under development);

— Processes and capabilities of methods and tools for technical management are provided in

1S0/1

EC 26555;

— Processes and capabilities of methods and tools for organizational management are provided in

1S0/1

EC 2655864 (Infprnqﬁnnq] Standard under dpvp]npmpnf)-

— Proc
IS0/

— Proc¢

ISO/IEC 26558;

— Proc¢

ISO/IEC 26559;

—  Proc¢

ISO/IEC 26560 (International Standard under development);

— Proc¢
(Inte

— Proc¢

ISO/IEC 26562 (International Standard under developnient);

— Proc¢
in IS(

— Othe

sses and capabilities of methods and tools for variability mechanisms are provided |in
C 26557,

bsses and capabilities of methods and tools for variability modeling are - ‘provided |in
bsses and capabilities of methods and tools for variability traceability’ are provided |in
bsses and capabilities of methods and tools for product mandgement are provided |in
bsses and capabilities of methods and tools for technical probe are provided in ISO/IEC 265p1
Fnational Standard under development);
bsses and capabilities of methods and tools for tranhsition management are provided |in
b sses and capabilities of methods and tools for-gonfiguration management of asset are provided

/IEC 26563 (International Standard under‘development);

s (ISO/IEC 26564 to ISO/IEC 26599): To-be developed.

viii
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Software and systems engineering — Tools and methods
for product line requirements engineering

1

Scope

Th
SO

Th
af

TH
SO
be
caj
h3
th

N(

T}

isimtermationat Standard, withi the comtext of toois and methods of TEqUITEentsS engi
ftware and systems product lines:

product lines and associated member products;

(those processes are described in terms of purpose, inputs, tasks, and otitcomes);
defines method capabilities to support the defined tasks of each precess;
defines tool capabilities to automate/semi-automate tasks or defiried method capabilities

is International Standard concerns processes and capabiliti€s of requirements tools and m4
amily of products, not for a single system.

is International Standard is not applicable to physicaliartefacts. Instead, system-level artg
ftware lifecycle artefacts such as requirements documents, architectural data, validati
havioural models, etc. are produced using meth0ds and tools in this International Stand

se of the software components of a system,.this International Standard can apply twicg
ndle the system elements of the product liné and a second time to handle the software el
e product line, if any. The product line processes are recursive within the different levels of

TE The requirements in this Interhational Standard apply to the family of systems, software o

Normative references

ere are no normative references in this document.

Terms and definitions

W T W

a
a
re

r the purposes-of this document, the following terms and definitions apply.

plication assets in requirements
plication specific artefacts produced during application requirements engineering such as g

pering for

provides the terms and definitions specific to requirements engineering for software angl systems

defines process groups and their processes performed during productline réeguirements engineering

thods for

facts and
n plans,
d. In the
: once to
bments of
products.

" services.

bplication

3.2
application requirements elicitation
subprocess for identifying stakeholders relevant to an application, eliciting application specific

re

quirements, and binding the appropriate variants

3.3

application requirements analysis
subprocess that understands all application specific requirements (3.8), scrutinizes incorrect and
inconsistent application requirements through modelling, and then analyses and negotiates application

re

quirements that cannot be satisfied through the domain requirements
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3.4

application requirements specification

subprocess that documents the application specific requirements (3.8) and integrates it with the domain
requirements specification (3.12) whose variants are bound

3.5

application requirements verification and validation

subprocess that confirms that the application specific requirements (3.8) are consistent and feasible and
ensures that the bound variants satisfy the specific product’s requirements

3.6
applicatilon requirements management
subproceps that manages traceability and changes on application requirements

3.7

aspect
special cpnsideration within product line engineering process groups and tasks to, which we cphn
associate|specialized methods and tools

3.8
asset prqposal
artefact that includes major assets (functional areas and high-level confmon and variable features|of
all applicptions) that can be included in a product line with their quantified costs and benefits, ahd
estimate fesults

39
applicatijon specific requirements
requiremgents specific to an application or requirements not<overed in domain requirements

3.10
domain gssets in requirements
reusable prtefacts produced during domain requirements engineering such as asset proposals (3.V),
domain rgquirements specifications (3.12), and.domain requirements models

3.11
domain fequirements elicitation
subproceps that identifies initial reqairements from domain stakeholders for a product line

3.12
domain fequirements analysis
subproceps that models domain requirements so as to analyse and scrutinize commonality/variabil
of a prodiict line in requirements

—

y

3.13
domain fequirements specification
subproceps that.documents domain requirements for a product line based on domain analysis results

3.14
domain requirements verification and validation
subprocess that confirms that domain requirements are correct, consistent, and complete

3.15

domain requirements management

subprocess that manages traceability and changes with respect to domain requirements and their
relevant domain/application artefacts

3.16
functional domain
categorized functions that are generally used together

2 © ISO/IEC 2016 - All rights reserved
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3.17
production plan
description of how domain assets are to be used to develop member products in a product line

3.18
requirements traceability
traceabilities in domain and application requirements respectively and those between them

3.19
texture

2016(E)

Jaid 4. 1+ 'y
anentrecturartexcture

C

3.
\'&:
ex

Ng

TH
m
al
or
an
pr]
re

Pr
p

lection of common development rules and constraints for realising the applications of a.pfd

PO
riability in requirements
ternal and internal variability in requirements engineering

te 1 to entry: Variability modelling and traceability with domain requirements artefacts are also ad

Reference model for product line requirements engineering

e methods and tools for product line requirements engineering should support s
hnagement and interaction of the domain and application réquirements engineering proces
50 need to be adequately integrated with the other produect line engineering lifecycle prd
der to enable traceability between all requirements.artefacts and the related design, re
d testing artefacts. In the rest of this International Standard, product line requirements en
actices, methods, and tools are described in accordance with a framework focusing on pr
guirements engineering (Figure 1).

oduct line scoping leads and controls all work on a product line by creating and maintd
oduct line scope through ongoing interactions with the domain and application requ

erjgineering.

Dd

T}

main requirements engineering serves to:

decompose features definéd in product line scoping into initial requirements and elicit 3
requirements and derived requirements from stakeholders and domain experts;

analyse domain requirements with variabilities in requirements;
model and simulate the static and behavioural constructs of domain requirements;

document{demain requirements specifications that can be bound by specific member pro|
productline.

e complexity of variability grows in accordance with the complexity of a product line. S

duct line

dressed.

ystematic
ses. They
cesses in
alization,

ineering
duct line

ining the

irements

dditional

ducts of a

pparating
ability in

varjability from domain requirements engineering mitigates this problem. Defining vari
rel:pu.l:er.u' ents independently leads to a clear understanding of t} hiliti .

methods, and thus helps in selecting tools that support product line requirements engineering.

Application requirements engineering serves to:

identify gaps between domain features and application specific features;

tools and

— reuse domain requirements from the asset repository and elicit application specific requirements;

— define application variability model by binding domain variability model and adding application

specific variability;

analyse and document application specific requirements;
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— provide feedback to product line scoping and domain requirements engineering for the evolution of
a product line.

The reference model for product line requirements engineering in Figure 1 is structured into five
processes: product line scoping, domain requirements engineering, variability management in requirements
engineering, asset management in requirements engineering, and application requirements engineering.
Each process is divided into subprocesses to address technical management issues, and each subprocess
is described in terms of the following attributes:

— the title of the subprocess;

— the purpose of the subprocess;
— the igputs to produce the outcomes;
— the tgsks to achieve the outcomes;

— the ojitcomes of the subprocess.

Prgduct Domain Requirements Engineering Variability
. M e
Line PR in
: I . . . . . . . . Requirements
Scqping Domain Requirements Domain Requirements Domain Requirements Domain Requirements Engineering
Elicitation Analysis Specification Verification and Validation  |41>
roduct Variability in
Jcoping Domain Requirements Management textual
L] requirements
: . Asset Management in Requirements Engineering Variability in
omfnn requirements|
Jeoping Domain requirements artifacts Application requiréments <+ models
as domain assets artifacts as applieation assets —
Variability
Asset mechanisms i
Ycoping  |41» Application Requirements Engineering requirements
>
. L . Application o . Traceability
Application Application Requirements Repﬁirements Application Requirements between
Requirements Elicitation Analysis quireme Verification and Validation requirements
Specification 1= =
variability and
Application Requirements Management va;:zglel;ty

Figure 1 — Product line requirements engineering

Productline scoping defines themember products and their major (externally visible) features, analydes
the prodycts from an economje’point of view, and controls and schedules producing the product line

— Domain scoping identifies and bounds the functional domains to provide sufficient reuse potential;

— Asset scoping identifies reusable assets, estimates the cost/benefit to justify the product line
initiation.

Domain requirements engineering begins with using the outcomes of product line scoping. It
comprehensively captures the initial domain requirements for a product line, and constructs an
initial-requirements specification including a variability model. It also provides feedback on the
changes required in the feature sets and the product roadmap as a whole to organizational business
management process group. Domain requirements engineering documents domain requirements
specifications for the later use in domain design and in application requirements engineering. Domain

4 © ISO/IEC 2016 - All rights reserved
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requirements engineering shall serve to do the following and to define the capabilities of tools and
methods for supporting them:

— Domain requirements elicitation captures initial domain requirements and anticipated variations of
those requirements;

— Domain requirements analysis identifies functional and non-functional requirements with the
variabilities of those requirements;

— Domain requirements specification documents domain requirements based on analysis results;

— Domain requirements validation and verification confirms that the specified domain regjirements
are consistent and feasible, and ensures that all products’ requirements within a produgt line are
well understood;

— Domain requirements management provides management services for the.dual natufe of the
requirements engineering, i.e. domain and application requirements engineesing.

Variability management in requirements engineering should be conducted’in parallel with domain
requirements engineering because variability models are clarified and\modified gradually] together
with the domain and application requirements. Variability modelling starts as part of domain
reguirements elicitation and continuously evolves throughout the preduct line life-cycle. This process
is [responsible for a variability model which documents the external variability explicitly. As domain
reuirements engineering activities proceed, some additional iriternal variabilities may be adfled to the
variability model. Variability management in requirements-engineering shall serve to do the [following
arld to define the capabilities of tools and methods for supporting them:

— Variability in textual requirements expresses and documents variability in requiremepts using
natural language and makes them explicit;

— Variability in requirements model expresses and documents variability in requiremepts using
modelling language and makes them explicit;

—{ Variability mechanisms in requirements categorize variability mechanisms that are to be used as
part of requirements;

—|{ Traceability between requirements variability and a variability model establishes and maintpins links
between textual requirements /requirements models and a variability model.

Dyring asset management ih requirements engineering, requirements artefacts resulting from domain
reguirements engineering are structured as domain assets. Variability, as well as commg¢nality in
reuirements, is managed as domain assets. In addition, application requirements artefacts with high
refisability potentidls are identified as potential domain assets. Asset management in reqyirements
engineering adds or develops extra elaborations and glues to requirements assets to be used dffectively
arld efficiently. The relationship among requirements domain assets for being reused succegssfully or
managing-changes on them is also analysed in this process area. Processes for configuring domain
aspets and managing them in asset repository refer to asset management of ISO/IEC 26555. Asset
management in requirements engineering shall serve to do the following and to define the cdpabilities
of Toolsand methods for Supporting them:

— Domain requirements artefacts as domain assets identify and develop necessary information to help
application engineers reuse requirements assets in their application development;

— Application requirements artefacts as application assets identify and manage application
requirements artefacts as assets to be referred by the application later.

Application requirements engineering identifies specific requirements for each product line member.
It starts to assess the reusability of existing common and variable requirements to fully leverage
a product line platform. It can also provide feedback to domain requirements engineering so as to
make a decision on incorporating application requirements assets into domain assets. Application

© ISO/IEC 2016 - All rights reserved 5
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requirements engineering shall serve to do the following and to define the capabilities of tools and

methods for supporting them:

— Application requirements elicitation identifies gaps between domain features and application speci
features, reuses domain requirements from the asset repository, and elicits application speci
requirements;

fic
fic

— Application requirements analysis abstracts, organizes,and models application specificrequirements.
This subprocess has to ensure that all requirements of the application stakeholders are understood,
and has to scrutinize the correctness, completeness, and consistencies of application requirements;

— Applitation requirements specification documents the analysed application specific requirenier]

with fthe bound portion of domain requirements specification;

— Applitation requirements verification and validation confirms that the specific product requiremer
are cpnsistent and feasible, and ensures that the bound variants are relevant to the spegific prody

requijrements;

— Applitation requirements management provides management services for subgequent changes of t

memper product’s requirements.

NOTE 1 |Processes of productline requirements engineering are compatible with4SO/IEC 12207 and ISO/IE
IEEE 15288 as depicted in process mapping with ISO/IEC 12207, ISO/IEC/HEEE 15288, and ISO/IEC 291

(Annex B)

The idenffification and analysis of the aspects for the product linér'equirements engineering enable

ts

ts
ct

Cc/
48

AN

organizatlion to understand the requirements engineering processes and to formulate a strategy for

the successful implementation of the concept. Requirements‘engineering processes for product lin
should bd defined in terms of these aspects, and capabilities-of tools and methods for supporting thd

processeg should be identified on the bases of these aspects:

NOTE 2 | The relationship between sub processes, key‘aspects, and associated tool and method capabilitieq

depicted ih Annex C.

Table 1 shows the key aspects for each charaéteristic of product line requirements engineering.

Table 1 — Key aspects for identifying product line-specific requirements engineering tasks

es
se

—

S

Category Aspects

Reuse mapagement platform, reusability

application engineering, domain assets, domain engineering, product managemeipt,

Variability management binding, variability

. collaboration, configuration, domain architecture, enabling technology suppoft,
Complexity managemeit -
texture, traceability
Quality management measurement and tracking, cross functional verification and validation
— Appliration engineering: Domain requirements should be reused and external variability for specific

l' £3 L 1d Lo b Jd A 3 1 1; 43 3 13 4 3 i £
app 1eato-Snot ot oot t—SaTestts; appCatror T COuIT CTnCIre S ar TSP et

— Asset: Domain requirements engineering provides a common portion of requirements (domain

requirements) to application engineering through asset repository. Therefore, the domain assets
requirements engineering and management is a distinguished aspect;

of

— Binding: Binding in requirements engineering should consider reflecting the external variability.

Thus, binding is a distinct aspect of the product line development;

— Collaboration: Since the domainrequirements engineering and applicationrequirements engineering
can be performed in parallel, collaborations are necessary between engineering teams, as well
as those among processes such as domain assets, variability management, product management,
scoping, etc. This makes collaboration an important aspect in a product line development

environment;
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Configuration: Configuration of products and artefacts of product line requirements engineering
can be multidimensional, i.e. exist in time and space. Maintaining the integrity of those dimensions
is an important aspect;

Domain architecture: Domain requirements engineering provides domain requirements as a major
input for establishing reference architecture;

Domain engineering: Domain requirements engineering process does not exist in a single product
development. However, this process is necessary for a product line;

F'nnhling hor'hnnlnLr,n/ support: Tpr‘hnnlngipc that are needed to enable pr‘ndn{‘f line requirements

5

engineering are a key success factor of product line implementation;

Measurement and tracking: In product line requirements engineering, data colleCtion, measures,
and tracking need to consider domain engineering, application engineering, product marjagement,
and domain assets. This means that the measurements for product line are taultidimengional and
thus the required activities, roles, procedures, tools, and methods should be‘considered;

Platform: Platform enables to reuse common elements (e.g. artefacts, ¢omponents, connedtors, etc.)
among products. Product line requirements engineering artefacts are\Key elements of a platform;

Product management: Requirements engineering should deal with reusability of the pr¢duct line
from the foreseen product line strategy. Since requirements*continuously evolve in a¢cordance
with risks and opportunities, product management should monitor and support the evplution of
requirements;

Reusability: The reusability of assets from requirements engineering processes is closel|y related
to achieve the overall goal of a product line. Aghieving reusability throughout the prgduct line
requirements engineering is a differentiating.aspect;

Texture: Product line requirements are gnajor inputs for establishing texture. Particpilarly for
developing rules and specific detail of functional and non-functional requirements, corrgsponding
architectural texture have to be established;

Traceability: There exist variousskinds of trace links between variabilities and the artefpcts from
domain/application requirements engineering. It is necessary to develop a traceability ycheme to
handle tracing;

Validation and verification: In product line development environments, provisioning of|objective
evidences for validation and verification of requirements from various viewpoints (e.g. domain,
application, variability, domain assets, etc.) is an important aspect, so differentiated schgmes with
single product’development should be provided;

Variability:¥ariability in requirements engineering mainly deals with external variability felated to
a reusability strategy, which is not a concern of single product development.

Product line scoping

A product line organization needs to determine with which products and features constitute a product
line, and thereafter the organization determines which features are implemented by reusing or adapting
legacy assets or which of them are newly developed. Using objective and quantitative endeavours, the
organization estimates economic benefits expected from a product line and makes a go/no-go decision
for product line initiation base on the economic benefits. A product line scoping process includes three
key sub processes:

Product scoping determines the potential member products and initial common and variable
features of those base on market inputs;

Domain scoping decomposes domains into subdomains (or functional domains) and maps the initial
features determined in product scoping to the subdomains;
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— Asset scoping identifies reusable assets, calculates the cost/benefit estimate to justify the product
line initiation, and provides a roadmap of a product line.

The above three types of scoping can be iterative.

5.1 Product scoping

511 P

The purp

1) The
sellin
2) The ¢
and 1
3) Asch
51.1.1
— A Prd
Inad

markKet inputs especially based on customer needs and wants:In a producer-driven strategy, t

prod
— Mark

— 1

|
aQ

— (

— Other
prod

5.1.1.2

— Prodn
visib

— AHig

urpose of product scoping

roducts that the product line organization should be developing, producing, marketing, a
g

ommon and variable features that the products should provide in satisfying customer nee
eaching the long and short term business objectives of the product line organization; and

edule for introducing the products to markets.

Inputs

duct definition strategy: two main types are customer-driven and producer-driven strategi
ustomer-driven strategy, member products of a product liné.are defined on demand based

ict line organization defines the products.

bt information: for the product scoping period, which tcomes from the following:
harket segments, their characteristics and expected future evolutions;
ustomer needs and their expected evolutions;

echnologies and their expected evolutions;

xisting and potential competitors;and

ompetitive products and theirexpected evolutions.

internal information: nécessary to develop and maintain an understanding and control of t
ict line organization@s a whole.

Outcomes

ict portfolio~definition, i.e. a (initial) product roadmap including products, their externa
e common/and variable feature sets, and a schedule for market introduction is established.

h-level production plan is defined.

PS.
bn
he

5.1.1.3

Tasks

— Structure information to be used for scoping. Market information, information of candidate member
products of a product line, and business goals are structured in a form that is easy to refer for
processing further scoping activities.

— Identify products. Identification of potential member products, including existing ones and new ones,
is performed to meet market requirements and business goals. Existing products, prototypes, and
other assets that may be reused are identified and analysed. Information about the products may
be gathered from internal (e.g. domain experts) and external (e.g. outside experts of component
vendors) resources.
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— Analyse common and variable features. An initial description of a set of systems is made by analysing

which features are inside or outside the product line.

— Define the product portfolio. Member products and features that constitute a product line are
determined. The decision of the product portfolio should be consistent with an organizational

product definition strategy (e.g. customer-driven or producer-driven strategies).

5.1.2 Structure information to be used for scoping

Information to be used for scoping is extracted and structured so that participants in scoping make a

cojrrect decision.

TH

e method should support structuring information to be used for scoping with{the

capabilities:

5.

TH
fe

T}

selecting information to be used for scoping;
providing a template for structuring necessary information;
figuring out relationship among selected information set and theirrationale;

reorganizing information in accordance with the provided template.

lowing:
accessing information to be used for scoping (or providing interfaces for accessing);
allowing documentation using the template;
supporting maintenance of the structured.information;

allowing reuse of the structured information.

1.3 Identify products

e goal of this task is to find member products for a product line, a release plan, and their
tures.

e method should supportidentifying member products with the following capabilities:

generating-apossible member products list;

selecting and defining an initial member products list;

tool should support structuring information to be used for scoping by allowing the user

identifying existihg and/or future member products that may be produced in the product

analysing the generated possible member products list (using goals, market definition, et¢.);

following

to do the

high level

line;

Unri{:ying the defined initial member prnr‘]nt‘fc list

A tool should support the identification of member products through the following means:

supporting team collaboration;

supporting the documentation of the process for identifying member products.

And it should allow the user to do the following:

collect information for existing and/or future products that may be produced in the product line;

cluster collected candidate products information;

manage clustered candidate products information;
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— visualize, model, and organize information about existing, future, and hypothetical products as
candidates for inclusion in a product line.

5.1.4 Analyse common and variable features

The common and variable features that are analysed in this task have high-level abstractions. These
common and variable features including product quality are used for confirming whether or not the
product line satisfies an organizational expectation on cost reduction through reuse.

The method should support analysing common and variable features with the following capabilities:

— analysing features (high level) characterizing products in the product line;

— analysing product quality (that can be refined as quality attributes in domain requiremgnt
engineering);

— discrjminating common and variable features;
— modglling features (using an appropriate feature modelling notation);

— evalyating common and variable features for ensuring that major features'of products are identified
(through workshops, brainstorming and categorizing, etc.);

— providing a document template for documenting common and vatiable features.
A tool shquld support analysing common and variable features by‘allowing the user to do the following:
— visudlizing common/variable features and product qualities;
— allowjing documentation using the template;

— allowing the analysed results being referred in:thé further scoping and requirements engineeripg
activjties;

— suppprting documentation of the rationalerelate to the decision making and making it be referred
in the further scoping and requirements'engineering activities.

5.1.5 Define a product portfolio
The methjod should support defining a product portfolio with the following capabilities:

— strudturing issues concérning market information, an initial products list, and their high leyel
featufres;

— making decisions-ising a decision process (e.g. brainstorming, Nominal Group technique, Delphi

— veriffing thie-decision;

— prov1ding checklists for verifying decisions.

A tool should support defining a product portfolio through the following means:
— providing templates for assisting in decision making;

— documenting the defined product portfolio.
5.2 Domain scoping

5.2.1 Purpose of domain scoping

The purpose of domain scoping is to decompose functional domains and map initial features to the
functional domains to reduce complexity and to promote reusability of a product line.
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5.2.1.1 Inputs
— Product portfolio definition.

— Information collected from domain experts and existing products experiences.

5.2.1.2 Outcomes

— A domain scope definition (including functional (sub-functional) domains and their common and
variable features) is established.

—|{ A set of high-level features is defined.

—|{ The product portfolio definition is refined.

5.2.1.3 Tasks

— Identify functional domains. Find, analyse, and categorize functions to maximize r¢usability.
Functional domains may be derived by grouping features and hierarclically defined (i.e.|[including
sub-areas).

—| Map features to functional domains. ldentified features aredistributed to identified flunctional
domains.

— Define domain scope. Assess and select functional domains’'that best lend themselves to rejuse.

5.2.2 Identify functional domains

Fynctional domains are identified and classified, by experts with sufficient experience and khowledge
of[products in a product line. The technical fegsibility of functional domains and features is|validated
arld features are further refined.

The method should support identifying functional domains with the following capabilities:

—| analysing the functionalities of domains of the productline (rules of inclusion or exclusion, structure
diagram, context diagram, etc. are example approaches for defining boundary of domain)

—|{ categorizing functionalities that are used together;

—| documenting and structuring identified functional domains;

—|{ verifying categerized functional domains.

A tool should.support identifying functional domains with the following capabilities:
— supporting team collaboration;

—| isplaying analysed and categorized results.

And it should allow the user to do the following:
— manage analysed and categorized functional domains consistently;
— document the functional domains;

— manage the relationship between functional domains and associated analyses.

5.2.3 Map features to functional domains

A mapping table for identified functional domains, products, and features is established for representing
the relationships among them.
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The method should support mapping functional domains to features with the following capabilities:
— analysing relationships between functional domains and features;

— mapping features to functional domains;

— refining functional domains and features;

— validating the mapping results.

A tool should support mapping functional domains to features with the following capabilities:

— displpying functional domains and features (e.g. an excel worksheet composed of a functional
domdins column and a features row);

— allowing documentation of the rationale for defining functional domain;
and it shduld allow the user to do the following:
— create a relationship between functional domains and features;

— mangdge the relationship between functional domains and features.

5.2.4 Define domain scope

A domain|scope is defined for relationships among the functional demains, products, and features.
The methjod should support defining a domain scope with thefollowing capabilities:

— assegsing functional domains according to the variability and performance dimensions;

— selecfing functional domains using an appropriate decision-making process (e.g. brainstorming,
Nominal Group Technique (NGT), Delphi);

— mandging issues relating to functional domain selection;

— verifying the defined domain scope.

A tool shquld support defining a domain scope with the following capabilities:

— displpying a domain scope definition;

— providing a collaboratignenvironment for reviewing, commenting, and communicating;
and it shquld allow the.fiser to do the following:

— asseds, verifysand document the domain scope definition;

— raiseland fiesolve issues relating to the domain scope.

5.3 Assetstoping

5.3.1 Purpose of asset scoping

The purpose of asset scoping is to identify potential reusable assets and to estimate the economic
benefits from reusing the proposed assets. Assets are evaluated based on the effort required to
engineer them, quantified using effort estimate functions derived from historical data collected from
existing related products and domain experts.

5.3.1.1 Inputs

— A Domain scope definition (including functional domains and their common and variable features).
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— Estimate models and/or other information of current practices.

— Available measurement data (i.e. historical data for related domains).

5.3.1.2 Outcomes

Asset proposals (including functions, features, and effort estimates) are proposed.

A quantified domain definition is established.

RO estimates are prndnr‘nr‘

2016(E)

5.

Ef]
fr

TH

.B.1.3 Tasks

B.2  Gather historical data‘from existing single products

fort estimate can be conducted based on the historical data such as measurement data c
m existing relevant products for a specified period of time.

e method showld-support gathering historical data from existing single products with the
capabilities:

List of existing assets is provided.

Gather historical data from existing single products. Identity and gather information about existing

products to better understand the domain and identify potentially reusable assets.

Estimate additional effort required to adapt potential assets. Estimate\the additional effort
for adapting potential assets to the product line.

required

Estimate expected development effort for new products in the product portfolio definition. Estfimate the

cost, effort, and risk of including new products into the preduct portfolio. This calculatio

N is based

on learning from existing related products, development'econstraints, systems/software gttributes,

and market attributes.

Estimate economic benefits from reusing proposedgssets. Estimate the economic benefit fro
existing assets, from reusing newly developed<domain assets, and from reducing rework a
due to quality improvements.

Derive asset proposals from economic evaluation results. Define the asset proposals includ
(functional domains and features) arid-their economic evaluation results. Establish asset
by extending the domain definition:Create detailed and quantified effort estimates for al
the domain.

definifig/what kinds of historical data should be collected;

integrating data from various sources;

n reusing
hd failure

ng assets
broposals
assets in

umulated

following

1 1
SCAI'LIIIlE Udld,

verifying the validity of collected data.

A tool should support gathering historical data from existing single products by allowing the user to do
the following:

— allowing documentation for the results of gathering historical data from existing single products;

importing sources from other tools;

providing management capability for historical data.
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5.3.3 Estimate additional effort required to adapt potential assets

While some assets are reused as they are, some others can be reused after adaptation. Therefore,
estimating adaptation efforts is necessary before developing them as domain assets because if
adaptation efforts are too high, it is difficult to expect benefits from domain asset reuse.

The method should support estimating additional effort required to adapt potential assets with the
following capabilities:

— analysing relationships between existing and new products;

— analysing factors for expected development effort for the new products;
— definfing effort estimate functions for the new products;

— pro:rding metrics that can be used for effort estimates;
— allowing adding a new metric if necessary.

A tool shpuld support estimating expected additional efforts required to adapt'\petential assets with
the following capabilities:

— displpying the relationship between assets, functional domains, features, and products, and fts
influ¢nce on economic benefit;

— providing metrics to be used to estimate so that tool users camchoose among them;

— allowing adding a new metric if necessary.

5.3.4 Estimate expected development effort for newproducts in the product portfolio
definitioh

Some products included in a product portfolio definition are new ones, so the efforts for them have|to
be estimdted based on the measurement data gathered from existing relevant products. This estimgte
should be considered separately for estimatingthe whole benefits from a product line.

The method should support estimating the expected development effort for new products in the
product fdortfolio definition with thesfolowing capabilities:

— analysing relationships betweeén existing and new products;
— analysing factors for thé-€xpected development effort for the new products;
— definfing effort estimate functions for the new products.

A tool sHould suppgrt estimating expected development efforts for new products in the prodyct
portfolio definition‘with the following capabilities:

— prov1ding metrics for effort estimate that tool users can choose;

— allowing adding a new metric if necessary;

— displaying the relationship between assets, functional domains, features, and products, and its
influence on the economic benefit.

And it should allow the user to do the following:

— document estimated results of expected economic benefits for new products.

5.3.5 Estimate economic benefits from reusing proposed assets

Effort estimate functions for calculating the costs and benefits expected from proposed assets are
developed based on historical data and experiences.
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The method should support estimating the economic benefits from reusing proposed assets with the
following capabilities:

collecting historical data;
analysing historical data;

estimating expected benefits from historical information.

A tool should support estimating benefits from reusing proposed assets with the following capabilities:

Th
in

Th

6
Fu

documenting the process ol estimating benefits Irom reusing proposed assets;
importing historical data from various sources;

displaying the relation among domains, sub-domains, products, and benefits.

.B.6 Derive asset proposals from economic evaluation results

e goal of this task is to integrate the previously estimated results fordetriving asset prop
Clude costs and benefits due to a product line.

e method should support deriving asset proposals from economic data with the following ca
integrating effort estimates;

making a decision on the asset proposals using a decision process (e.g. brainstorming
Group Technique (NGT), Delphi);

verifying the decision making.

documenting asset proposals;

displaying asset proposals in a graphic user interface;

offering automatic calculation using input data and pre-defined cost-benefit functions;
highlighting asset lists that are necessary to develop as domain assets;

allowingassetproposals to be used for tracing the gap between the estimated and actual co
results.

Domain-requirements engineering

nctional*and non-functional requirements are identified and documented with those

variabilities in domain requirements engineering. Domain requirements engineering should
the features defined in the asset proposals produced at the product line scoping. These featur

bsals that

babilities:

Nominal

fool should support deriving asset proposalsfrom economic data with the following capabilities:

t/benefit

external
hdhere to

bs are the

key sources of domain requirements. The defined domain requirements are referred by other domain
and application engineering processes.

Domain requirements engineering has five basic subprocesses:

— Domain requirements elicitation. The purpose of this subprocess is to decompose features defined

in product line scoping into initial requirements and to elicit additional requirements an

d derived

requirements from stakeholders and domain experts. This subprocess also captures variations

anticipated over the product line members explicitly from domain stakeholders;

Domain requirements analysis. The purpose of this subprocess is to find commonalities and identify
variabilities based on the elicited domain needs in order to achieve targeted reuse goals of the
product line. Domain requirements should be analysed more vigorously to find out more common
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6.1 Domain requirements elicitation

6.1.1 Purpose of the domain requirements elicitation

and fewer unique requirements, so as to improve economic viabilities and benefits. The productline
scope is a major input to determine the boundaries of a product line;

Domain requirements specification. The purpose of this subprocess is to document the analysed domain
requirements, where this specification includes both common and variable requirements. Variability
in domain requirements specification is bound by specific member products of a product line;

Domain requirements validation and verification. The purpose of this subprocess is to validate and
verify that the product line requirements are correct, complete, consistent, and they make sense
for each product whereas product-specific requirements should be validated and verified at the

lipat : L Lidos: 1 I, 1
applifatontrequrenments varraatorant verrreation s process;

Domgin requirements management. The purpose of this service is to manage traceabilities' ahd
changes on domain requirements. Because of the dual nature of the product line and the domdin
assetls that are commonly used across applications, the complexity of traceability anhd chanige
mangdgement are high, so an effective counter-plan for coping with the complexities-is €ssential.

The purppse of the domain requirements elicitation is to decompose, discover, review, and understapnd
stakeholders’ needs and constraints related to a platform for a product line based on the outcomes|of

the prodyct line scoping.

6.1.1.1 |Inputs

6.1.1.2 |[Outcomes

Information from sources (stakeholders of a domain),
Asset|proposal (from product line scoping).
A set pf high-level features (from product linéscoping).

List dff existing assets.

Domgin information (each_application’s goals, problem definitions, current and potential usefs,
requirements, stakeholdeks/etc.) is maintained.

Domdin information.sotirces links are established.
Contéxt diagramyisidefined.

Refinpd common and variable feature set is produced.

Classified domain requirements (initial set of common and variable requirements) are produced.

6.1.1.3 Tasks

16

Draw a context diagram. A context diagram for the product line captures high-level entities and
those relationships (e.g. product line users, physical environment, or other systems related to the
product line).

Gather domain information. Domain information is captured by holding workshops, examining the
current systems, and interviewing domain and application engineers.

Identify initial domain requirements. Domain requirements engineers review the gathered domain
information and identify initial domain requirements from the users’ points of view. A set of high-
level features, including the common and variable requirements that are produced during product
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line scoping, are revised in more detail. Variabilities are refined and linked to the related models
developed as part of other processes.

— Review the elicited initial domain requirements. Elicited initial domain requirements are checked to
see whether they violate the product line’s scope and the requirements of the stakeholders. They
are revised as necessary (including a comparison with asset proposals).

The representatives and relevant stakeholders for domain requirements elicitation are found (e.g.
potential customers and other stakeholders such as domain experts and application engineers).
Stakeholders include people who have knowledge about customers, competitors, market trends, and

1 | oy | £ 1
m FIITUTT lJl UuuctiLsS I ada lJl UgucCtuIIIic,

NOTE Examples of techniques to elicit requirements:
— Goal Question Metric (GQM);

— Quality Function Deployment (QFD);

— Kano modelling;

— Brainstorming.

6.1.2 Draw a context diagram

A |context diagram describes the relationships between the)domain environment and prqduct line
members. It also depicts the relationships among productline members. This task serves fo extract
inferacting objects and their interactions within a productline.

The method should support drawing a context diagrdm with the following capabilities:

—| identifying the existing context diagrams foreach product line member;

—|{ analysing the domain environment (demain users, stakeholders, external systems, etc.);
— analysing operational environment;

—|{ analysing relations between.a family of products and identified domain entities;

—| diagramming the domainycontext.

A tool should support drawing a context diagram with the following capabilities:

— providing documeéntation templates for domain entities with respect to relations betweeh product
line membersand identified domain entities;

— providing’checklists for identifying domain entities;

— allewing drawing up a domain context diagram.

6 2 Cathoardaomain information
P o ot T OO A I I T O T IO TroTr

Domain information is collected from a variety of sources by analysing, for example, the requirements
currently met by the applications within a product line; the problems relevant stakeholders face with
the current applications, and change requests that are pending for the applications.

The method should support gathering domain information with the following capabilities:

— identifying domain information sources (e.g. product portfolio, high-level production plan, domain
definition, and asset proposals from scoping, interviews and surveys using context-free questions,
and requirements elicitation workshops and sessions);

— identifying stakeholders relevant to the product line;
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gathering domain information (product line goals, stakeholders, goals and requirements for
existing product line members, goals and problems that are supposed to be tackled by the new
applications, etc.);

validating the gathered domain information.

A tool should support gathering domain information with the following capabilities:

6.1.4 Identify initial domain requirements
The goal pf this task is to capture initial requirements from the product line stakehelders.

The methjod should support identifying initial domain requirements with the following capabilities:

A tool shquld support identifying initial domain requirements with the following capabilities:

And it shquld allow the user‘to do the following:

6.1.5 eview the elicited initial domain requirements

importing domain information into the domain requirements elicitation workspace;

providing templates for documenting the gathered domain information;

providing repository (registry) for preserving domain information;

mainfaining trace links between domain information and its sources.

reviewing gathered domain information;

refin|ng high-level features to lower level features;

identjifying requirements related to features;

colle¢ting additional requirements for new applicationsiwithin a product line;

descyibing domain requirements (e.g. ConOps, goal.model, use case diagram, feature model);

developing domain usage scenarios from the stakeholders’ points of view.

providing a browsing, reviewing, and commenting environment on domain information;
providing templates for documenting elicited domain requirements;

modé¢lling elicited requirements from the stakeholders’ points of view.

desciiibe domain requirements (standard template);

descifibe domainfusage scenarios (standard template).

The method should support reviewing the elicited initial domain requirements with the following
capabilities:

18

establishing traceability between elicited requirements and sources;
verifying completeness and correctness of elicited results;
reviewing conflicts among applications within a product line;

resolving domain requirements problem (documenting conflicts unresolved in order to be analysed
and resolved as part of requirements analysis);

© ISO/IEC 2016 - All rights reserved


https://standardsiso.com/api/?name=a75b9dcf714e2392464ad11aa5bd47d8

ISO/IEC 26551:

documenting elicited and classified requirements.

2016(E)

A tool should supportreviewing the elicited initial domain requirements with the following capabilities:

6

maintaining traceabilities between the elicited requirements and their sources;
providing templates for documenting elicitation results;

maintaining checklists for verification.

2 _ Domainreaguirements analvsis
AT b J

6

Th
in
ar

.2.1 Purpose of the domain requirements analysis

e purpose of this subprocess is to define functional requirements, quality reqdizements,
the requirements and analyse their feasibility. As the requirements are analyseéd, variabili
e refined consistent with previous models, and a domain requirements analysisis conducted with the

vdriability in requirements process at the same time for managing variability'models as a wh

6.

.1.1 Inputs

Elicited domain requirements.
High-level domain requirements models (e.g. use case models, feature models, context diag
Initial set of common and variable features.

Initial set of common and variable requirements,

.2.1.2 Outcomes

Functional and non-functional domain requirements (including constraints, dependen
priorities) are established.

Domain requirements model (commonality model is established by refining use case mode
models, and context diagrams produced as part of requirements elicitation are refine
established.

Information relevant.tovariabilities. Variabilities in the level of domain requirements (vat
dependencies, constraints) are defined.

Technical/economic feasibility analysis results are produced.
Checklist\for review is defined.

Conceptual test cases and scenarios for domain requirements are produced.

and risks
'y models

ble.

fams).

cies, and

s, feature
1l and are

iabilities,

.13 Tasks

Classify and balance initial domain requirements. Initial domain requirements are class

ified into

functionality, quality attributes, constraints, and other non-functional requirements categories.
The granularity levels of initial domain requirements are balanced by decomposing high level

requirements into low level ones and aggregating detailed requirements into higher level

ones.

— Analyse commonalities and variabilities. Requirements that are common for a family of products

are analysed. Requirements that vary systematically from application to application (var

iabilities)

are analysed. Variability analysis includes the identification of variation points, variants, and

dependencies.

Model domain requirements. Domain requirements and their interdependencies are visualized at a

high level of abstraction to reveal incorrect, inconsistent, missing, and superfluous requ

© ISO/IEC 2016 - All rights reserved
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Domain requirements models should deal with commonality and variability that are traceable to a

domain variability model.

— Create prototypes and analyse feasibility. Prototypes can be used to evaluate the feasibility
implementing certain critical requirements from numerous viewpoints (e.g. acceptable cost a
performance), and understand/determine the risks and priorities of the requirements.

— Develop conceptual test cases and scenarios for acceptance testing. Conceptual test cases a

of
nd

nd

scenarios for acceptance testing are derived. These are commonly applied for all family members.

These scenarios and cases may be derived from requirements models like use case diagrams.

— Revigw the analysed domain requirements. Analysed domain requirements are reviewed for

identfifying and correcting incompleteness and incorrectness.

6.2.2 (Jassify and balance initial domain requirements

This tasi serves for classifying and balancing initial domain requirements. Goals§) business rul

LS,

functiondl requirements, quality attributes, constraints, etc. are classified with respegt to their commpn
and varidble characteristics, and their granularities, incorrectness, and contradiétion are coordinated

for furthgr analysis.

The metHod should support classifying and balancing initial domain requirements with the following

capabilities:

— definfing guidelines for balancing the level of abstractions of idjtidl requirements;

— decomposing the high-level initial domain requirements into lower-level ones;

— aggré¢gating low-level initial domain requirements tohigher level ones;

— identfifying conflicts among the initial domain requirements.

A tool shquld support classifying and balancinginitial domain with the following capabilities:

— impofting elicited initial domain requiréments and relevant information into the domain analy
workispace;

1S

— suppprting editorial environmentfor decomposition or aggregation of initial domain requiremengs;

— allowing discrimination of common and variable initial requirements;

— providing documentatiohtemplates for describing the classified initial domain requirements.

6.2.3 nalyse commonalities and variabilities

In this tgdsk, the ‘Ccommon and variable requirements are analysed. In case of variabilities variati
points, vdriants;-binding times, dependencies, and constraints are also defined.

The methlod:should support analysing commonalities and variabilities with the following capabilitieq:

— analysing initial common and variable requirements (e.g. by mapping requirements to features;
using modelling concepts for product lines);

by

— performing detailed analysis of requirements in order to determine common and variable
requirements across all applications (e.g. by mapping domain requirements with member products’

requirements and by applying organizational rules for deciding commonality and variability);
— determining common and variable requirements;

— analysing attributes characterizing variable requirements (e.g. binding times, variation points, a
their variants and types;

nd
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— providing rationale and assumptions (if necessary) for the common and variable requirements

decision;

— validating analysed commonalities and variabilities (including consistencies among variabilities).

A tool should support analysing commonalities and variabilities with the following capabilities:

providing analysis workspace for deciding commonalities and variabilities;

providing a documentation template for describing commonalities and variabilities in the

requirements level;

Re
dg

T}

Pri
th

T}

importing relevant information into the domain analysis workspace;

showing relevant commonality and variability information that are already defined:

.2.4 Model domain requirements

quirements modelling should be conducted for ensuring completeness and feasibility of
main requirements.

e method should support modelling domain requirements with the'following capabilities:

modelling requirements (by using text or natural language or-visual modelling);

analysing requirements models for their completeness; cotrrectness, feasibility, and verifi

refining functional requirements (e.g. from scenarios, use cases);

refining non-functional requirements.

F00l should support modelling domain requitements with the following capabilities:

supporting domain requirements modelling or providing an interface for interacting

modelling tool;
allowing traces with domain requirements;

providing a documentation‘template for documenting the domain requirements model.

.2.5 Create prototypes and analyse feasibility

e methodshould support creating prototypes and analysing feasibility with the following ca

prioritizing domain requirements;

choosing requirements to prototype;

dentified

hbility;

with the

ototyping is conducted for requirements that are ambiguous or have technical difficulties, and
preafter feasibilities are analysed based upon the prototypes.

babilities:

deciding what kinds of information to collect;
prototyping;

gathering feedback and other necessary information from stakeholders designing and
prototypes;

analysing feasibility using the prototyping results.

using the

A tool should support creating prototypes and analysing feasibility with the following capabilities:

generating and storing user defined/tool provided checklists or templates for various analyses, (e.g.

technical, economical, and operational analyses);
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— storing and managing contents for rationale of feasibility analysis;

— exchanging information pertinent to prototyping with external tools.

6.2.6 Develop conceptual test cases and scenarios for acceptance testing

Test cases and scenarios used in acceptance testing are developed in this task. Requirements for which

no test ca

ses can be developed are to be further clarified before resuming this task.

The method should support developing conceptual test cases and scenarios for acceptance testing with

the follov
— drivi
and ¢
requi
— prod

— alloc

A tool sh
following

— Ssupp

— allow
prod

— providing a documentation template for documentingdérived test cases and scenarios;

— allow
requi

— genel

6.2.7 Review the analysed domain requirements

The goal
stakehold

correctngss, economic and technological feasibilities, and completeness of common requirements.
The method should support reviewing the analysed domain requirements with the followi
capabilities:

— ident

— analy

imgcapabitities:

hg conceptual test cases and scenarios to be used in acceptance testing (conceptual test cag
rements models or spec.);

icing reusable conceptual test cases and scenarios in application requirements-engineering
hiting a unique ID for each test case and scenarios.

puld support developing conceptual test cases and scenarios for acceptance testing with t
capabilities:

brting automatic/semi-automatic derivation from domain requirements;

ing variabilities in conceptual test cases and scenarioés for later binding in each memHh
1Ct;

ing users to find and access relevant information (e.g. functional and non-function
rements, variability models);

ating test cases semi/automatically from domain requirements.

of this task is to ensuréithat domain requirements are unambiguous and include
ers’ requirements and-that commonalities and variabilities are reviewed for ensuri

ifying the.ambiguous or unverifiable analysed requirements;

sing them with relevant stakeholders and suggesting changes;

cenarios should deal with variable requirements) based on domain requirements (domdi

€S

er

al

— analy

shig the impacts of the suggested changes on the analysed domain requirements;

— revising the analysed requirements as necessary.

A tool should support reviewing the analysed domain requirements with the following capabilities:

— impo

rting domain requirements analysis results;

— providing an environment for reviewing and commenting the domain requirements via
communication networks.

22
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6.3 Domain requirements specification

6.3.1 Purpose of the domain requirements specification

2016(E)

Domain requirements specifications document the functional and non-functional requirements and
constraints clearly and precisely in a consistent, accessible, and reviewable way. The specifications
should have trace links with the associated variability models to manage the requirements, variabilities,
and their changes.

211 1 £t
6.3- 11 —Inputs

TET

.B.1.2 Outcomes

.B.1.3 Tasks

6.

B.2) Identify sources of domain requirements

Functional and non-functional domain requirements (including constraints, dependen
priorities).

Domain requirements models.

Variability models (from Variability in requirements).
Conceptual test cases and scenarios for domain requirements.
Technical/economic feasibility analysis results.

Software Requirements Specification (SRS) template.

SRS for domain requirements is established. Domainrequirements specifications (i.e. SRS fa
lines) should distinguish commonly used requirements for all member products in the pro

cies, and

r product
duct lines

and application specific parts. Trace links from’the requirements to the sources are estahlished.

Identify sources of domain requirements to ensure that all stakeholders know the how axld why of

every requirement in the SRS, tofacilitate further clarifications, and to trace each require
to its origin.

Establish traceability through explicit trace links from the requirements sources to th

ent back

e domain

requirements. Trace links are needed among the domain requirements and between the domain

requirements and ¢ther domain artefacts (e.g. domain scoping). Trace links for managing v
are addressed inthe Variability in requirements process.

Document domain requirements. Domain requirements are documented using an SRS temj

Review the domain requirements specification. Domain requirements specification is rev|
ensuring documentation completeness and correctness.

ariability

blate.

jewed for

Sources of domain requirements are identified for establishing trace links and for managing them
during the requirements management.

The method should support identifying the sources of the domain requirements with the following
capabilities:

analysing domain requirements’ attributes;
identifying sources of all domain requirements;

analysing relationships between domain requirements and other domain artefacts.
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Atool should supportidentifying the sources of the domain requirements with the following capabilities:

— finding and referring to information generated as part of other processes (from productline scoping
to domain requirements analysis);

— providing templates with predefined attributes for systematically recording relevant information
about domain requirements;

— recording and maintaining information about the identified sources of domain requirements.

NOTE

Examples of requirement attributes:

6.3.3 E

Establish
because 1
products
of the ar

importanit roles in the product line context.

The meth

— estab
and

— estahb
— estah
A tool shd

— presq

— definfing explicitly typed:trace links to determine whether a dependency between two artefacty i

mang
Y in
neces
prod

— displ
requ

Decision for commonality or variability;
Rationale for the decision;
Products related to each variability;

Relevant features derived from product line scoping.

stablish traceability

ng trace links for a product line is typically more complicated:than for a single applicati
n the product line context there are more information sources (e.g. stakeholders, existi

fefacts than in the single application development context. Therefore, tools play especia

od should support establishing traceability with the following capabilities:

lishing backward and forward trace links fromi'‘domain requirements to requirements sourd
ice-versa;

lishing trace links among requirements:artefacts including scoping artefacts;
lishing traceability tables.
uld support establishing trateability with the following capabilities:

nting backward and forward trace links between domain requirements and their sources;

atory (i.e. choosinga requirement X in a product makes it mandatory to choose a requirem¢
the product), éptional (i.e. choosing a requirement X in a product makes it possible but 1
sary to chooeSe a requirement Y), or mutually exclusive (i.e. choosing a requirement X ir
ict makes it impossible to choose the requirement Y in a product);

hying\~trace links and associated commonality and variability information betwe
rements artefacts graphically;

bn
ng

markets), more domain artefacts, more interdependencies and more valid configurations

ly

€S

nt
ot

— providing templates with predefined traceability attributes for documenting traceability
information.

6.3.4 Document domain requirements

The goal of this task is to make a well-structured specification of domain requirements with all
necessary information.

The meth

od should support documenting the domain requirements with the following capabilities:

— giving a unique ID to each requirement by differentiating common and variable requirements;

— defin

24

ing reusable SRS template for documenting each product;
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prioritizing domain requirements;

2016(E)

— recording the domain level business rules (including corporate policies, government regulations,

and computational algorithms) separately from SRS.

A tool should support documenting common and variable domain requirements with the following
capabilities:

providing templates for documentation (including the differentiation of common and variable

requirements);

6.

Th
dg

T}

importing requirements models from the modelling tool for documentation;

checking the document quality and consistency through spell checking, data dictionaries
tables, etc,;

storing the SRS and associated domain requirements in a (centralized) repasitory.

B.5 Review the domain requirements specification

e goal of this task is to ascertain the completeness, correctness, unambiguity, and traceabi
main requirements specification.

e method should support reviewing the domain requirements specification with the

capabilities:

6.

ensuring that domain requirements specification jnclizdes all necessary contents;

confirming that domain requirements specification can be easily reused for deriving aj
requirements specification;

resolving and revising the domain requirements specification.
fool should support reviewing the domain requirements specification with the following ca
importing and browsing domain\requirements specifications;

providing an environment, for reviewing, discussing, and commenting on the reqy
specifications.

4 Domain requirements verification and validation

6.4.1 Purposé.of the domain requirements verification and validation

T}

\%

e purpaose,‘of this subprocess is to ensure that product line requirements are complete

Cjnsistent, and clear. Domain requirements validation should be conducted with variabil
li

datien to maintain consistency between the requirements and variability.

acronym

ity of the

following

pplication

babilities:

irements

, correct,
ty model

6.4.1.1 Inputs

Domain requirements specification.
Conceptual test cases and scenarios.

Checklists for review.

6.4.1.2 Outcomes

Conceptual test cases and scenarios for acceptance testing. These acceptance criteria are commonly

used to derive acceptance criteria for a specific product.
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— Baselined domain requirements. Documents produced from requirements elicitation, analysis,
specification, traceability, testing, and requirements models are reviewed/inspected and validated.
Domain requirements are then baselined.

6.4.1.3

Tasks

— Verify domain requirements. Ambiguous or unverifiable domain requirements are identified, and
domain requirements models (e.g. SRS, use cases, test cases, and prototypes) and other documents
produced during domain requirements elicitation, analysis, and specification subprocesses are
examined. Domain requirements are verified using conceptual test cases derived during domain

requ

—  Valid
doma

— Valid
arec
or ac

— Basel
requ
chan
mana

— Initia
mana
requi

642 V
This task
The meth
— verif)

— ident

rements analysis.

ite domain requirements. The specified domain requirements (functional and non-functioy
in requirements) are confirmed whether they are complete and correct set.

bnfirmed whether they are proper cases and scenarios for requirements-based system testi
Ceptance testing.

ine domain requirements. This task establishes the agreed upon and(approved set of comm
rements for all member products. When the task has been completed, all requiremery
bes are subjected to thorough change and configuration controliduring domain requiremer
gement.

te change management process. Appropriate change management processes and configurati

rements after the requirements have been baselined:

erify domain requirements

ensures that the domain requirements are‘clear, understandable, and testable.
od should support verifying domain‘tequirements with the following capabilities:
ing the specified domain requirerments artefacts;

ifying ambiguous or unverifiable requirements;

— provlding checklists for verifieation;

— verif)

A tool shd

Fing common and variable requirements for optimization.

uld supportwerifying domain requirements with the following capabilities:

— gui(j’:g verification process;

— sho

ingthespecified domain requirements and relevant information;

gement systems are initiated in this task to enable Wwell-managed changing of the dom4i

al

1te conceptual test cases and scenarios for acceptance testing. Conceptual test casesand scenarios

ng

— prov]ding multi-user write access to the same document;

— providinganenvironment for teamreviewing, markingup,and commenting of domainrequirements;

— providing a documentation template for documenting the verification results (including rationales
for the review decisions and the measures taken to correct the issues found);

— notifying relevant stakeholders about the verification status.

6.4.3 Validate domain requirements

This task

26

ensures the completeness and correctness of domain requirements.
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The method should support validating domain requirements with the following capabilities:

confirming whether missing or contradicting domain requirements exist;
providing checklists for validation;
checking the completeness and correctness of domain requirements;

validating the defined variabilities including their variants and dependencies.

A tool should support validating domain requirements with the following capabilities:

2016(E)

guiding the validation process;
presenting the specified domain requirements and relevant information;

providing multi-user write access to the same document;

providing a documentation template for documenting the validatiomresults (including 1
for the review decisions and the measures taken to correct the issues found);

notifying relevant stakeholders about the validation status.

6.4.4 Validate conceptual test cases and scenarios for-acceptance testing

Cd

nceptual test cases and scenarios commonly used.by all applications within a produc

validated to ensure that they are trustworthy enough' to validate the completeness and co

of
sc

T}
th

f

o

member products. During application requirements engineering, application specific test
enarios are defined on top of the domain acceptance criteria.

e method should support validating conceptual test cases and scenarios for acceptance teg
e following capabilities:

defining validation criteria for-¢onceptual test cases and scenarios;

validating whether variabilities are structured well in conceptual test cases and scenario

derived.

tool should suppert+validating conceptual test cases and scenarios for acceptance testing
lowing capabilitjes:

browsing’ahd accessing the domain requirements assets for validating conceptual test
scenarios;

accessing traces among domain requirements assets, variability model, and defined conce

providingan environmentfor teamreviewing, marking up,and commenting of domain requfirements;

ationales

[ line are
rrectness
rases and

ting with

5)

confirming whether application specific test cases and scenarios for acceptance testing can be

with the

rases and

ptual test

cases and scenarios;

allowing semi-/automated validation reports.

6.4.5 Baseline domain requirements

Domain requirements baseline is created and released in this task. Thereafter the changes for the
baseline are controlled and managed by change management tasks.

The method should support baselining domain requirements with the following capabilities:

establishing formal agreements for the domain requirements;

establishing a baseline for the approved domain requirements;
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— managing the configuration of the baselined domain requirements.
A tool should support baselining domain requirements with the following capabilities:
— providing an interface to interact with the change and configuration management systems;

— exporting baselined domain requirements into the repository of change and configurati
management systems.

6.4.6 Initiate change management process

on

The change management should be initiated at this point before proceeding to further chanlge

managenjent defined in the requirements management.
The methlod should support initiating a change management process with the following capabilities:

— estalflishing a change management environment (e.g. the change management(process and
suppprting change management information system);

— instifuting a change management information system and a supperting configurati
manggement system.

A changemanagement information system and a supporting configuratieh.management system shoy
be instituted to support the initiation of the change management procéss with the following capabiliti

— initiglizing the repository where the baselined domain requirements can be stored when baselini
has bleen completed;

— settingup interfaces for interacting with change managementinformation system and configurati
mangdgement system.

6.5 Domain requirements management

6.5.1 rpose of the domain requirements management

The purplose of the domain requirements management is to schedule, coordinate, and document t
domain requirements engineering process (elicitation, analysis, documentation, and validation) a
deal efficlently and effectively with.stakeholders’ change requests during product line and product li
member dlevelopment.

6.5.1.1 (Inputs

— Chanfe requests™for domain requirements (from Domain Engineering or from Applicati
Enginmeering).

6.5.1.2 |Outcomes

he
hd

— New baselines and versions of domain requirements documents are established.

— Impact analysis results (including impacts for domain requirements and application requirements)

are documented.
— A change history for each domain requirement is maintained.
— Updated domain requirements trace links are maintained.
— Status accounting and reports are performed.

— Domain requirements engineering process assets are produced.
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Change requests for variability models (this is addressed in variability evolution sub-proc
Variability in requirements) are documented.

6.5.1.3 Tasks

2016(E)

ess of the

Manage domain requirements change. Changes to the domain requirements are tracked and the

approved changes are communicated to all affected stakeholders.

Manage traceability. Traceability management allows stakeholders to follow the life of each
requirement throughout the life cycle from the origin to implementation in both forward and

6.

Ch
ar
ar
chi

T}

.2 Manage domain requirements change

ange management in a product line is edmplicated because change requests for domain reqy
e raised from application engineering-as well as domain engineering. Because domain reqy
e related to a number of applications within a product line, impact analyses of the 1
anges are more difficult in the preduct line context than in the context of single products. T
supporting tools and methods are’essential.

e method should suppoft;managing requirements change with the following capabilities:

backward direction.

Manage versions of domain requirements. Versions of artefacts or work products produc
domain requirements engineering are managed.

Record and report status (Status accounting). Management records, that show:the status ay
of the controlled domain requirements baseline are recorded and reportéd, Status repof
include the number of changes for domain requirements and the latestartefacts’ versions
during domain requirements engineering.

Manage process improvement. The domain requirements engifegering process and the
information systems are assessed and reviewed to understahd‘the strengths and weak
the implemented process. Improvements are implemented:based on these assessments.

Manage feedback. Feedback from other domain and application engineering processes is
and resolved. Changes for variable requirements thatdistinguish member productsin a pr
from each other need to be conducted with the variability in requirements process for
variability changes.

acquiring changerequests for domain requirements;
analysing theiimpact on other domain requirements related changes;
analysingthe impact on other applications related changes;

approving changes;

bd during

d history
ts should
produced

enabling
nesses of

managed
bduct line
reflecting

Jlirements
irements
equested
herefore,

tpacking change requests’ status to closure.

A tool should support requirements change management with the following capabilities:

establishing a channel for requesting changes;
uploading change requests;
saving information about the sources of change requests;

notifying stakeholders about the statuses of change requests;

maintaining change histories (e.g. who changed the requirement, when and why the change was done).
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6.5.3 Manage traceability

The complexity of trace links in product lines are more complicated than the links for the requirements
of a single product because there are trace links in domain engineering, those in application engineering,
and those between domain engineering and application engineering. This task covers product line-
specific tools and methods’ capabilities to cover the complexity.

The method should support managing traceability with the following capabilities:

— analysing impacts on traceability related to change requests;

— revisfng trace links (e.g. between domain requirements and sources);
— validpting trace links.

A tool shquld support managing traceability with the following capabilities:
— mainfaining versions of requirements trace links for recovery;

— updating the trace links;

t.

—

— showfing traceability information to a stakeholder in a certain role whendthe’stakeholder requests

6.5.4 Manage versions of domain requirements

Applicatipns can share a number of versions of domain requifémnients artefacts. Tools have to pe
provided|to cope with these complexities.

The methfod should support managing versions of domain réguirements with the following capabilitigs:
— specl:lsying recent versions of the baselines of domain requirements artefacts;

— descijibing the differences between baselines of‘domain requirements artefacts;
— mandging the history of versions for recovering from failure.

A tool shquld support version managementof domain requirements with the following capabilities:

— generfating an automatic version.tumber;

— providing a recovery mechanism;

— providing a repository for'managing version history;
— tracipg the pertinentartefacts under the version control (requirements, models, etc.);

— contifolling vetsions of the baselines of domain requirements artefacts over time.

6.5.5 I1ecord and report status

The statuses and histories of controlled domain artefacts are continuously recorded and reported
during domain requirements management so that all applications can refer to them.

The method should support status recording and reporting with the following capabilities:

— managing the requirements management records and status reports for showing the statuses and
histories of controlled artefacts;

— recording the contents and statuses of domain requirements artefacts for recovering previous
versions of artefacts when necessary;

— revising the status and history of each artefact if necessary;

— reporting the statuses of domain requirements artefacts.
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Status reports should include the number of changes for requirements, latest versions of domain

requirements artefacts, release identifiers, and the number and comparisons of releases.

A tool should support the recording and reporting of status information with the following capabilities:

— maintaining contents and statuses of domain requirements artefacts;

— controlling access of a user according to the authority and responsibility assigned to a user’s role;

— maintaining revision histories (management records and status reports) of domain requirements

artefacts.

6.5.6 Manage process improvement

This task specifically deals with improving the domain requirements engineering lifecycle pr

pcesses.

Ngte that overall product line process improvements are addressed in tools andmethods fofr product

lirle technical management.
The method should support managing process improvement with the following capabilities:

— collecting process improvement requests;

— appraising the weaknesses and strengths of the implemented domain requirements engineering

processes;

—|{ developing domain requirements engineering process improvement recommendations
process improvement requests and appraisal results;

based on

—|{ developing an action plan for implementing.the requested domain requirements engineering

process improvement;
— managing raised issues during the domain requirements engineering process implement
A tool should support managing processimprovement with the following capabilities:

—| maintaining domain requirements engineering process assets (e.g. process description
artefacts);

— providing templates for;domain requirements engineering process appraisals;

—| providing templates’ for developing action plans for domain requirements engineerin
improvement.

6.5.7 Manage feedback

hition.

, process

b process

Feedbackrelated to domain requirements needs to be collected from various sources sucl as other
ddmainrequirements engineering services and application requirements engineering servjces. This
tapksshould have the capability to deal with various kinds of feedback from all relevant sourges and to

communicate to the sources providing feedback about the actions taken or planned to be taken to deal

with the feedback.
The method should support learning from feedback with the following capabilities:
— identifying feedback sources;

— evaluating the feasibility of feedback;

— processing feedback (if changes to domain requirements are likely, explicit change requests are

established and processed);

— returning the feedback processing results.
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A tool should support managing feedback with the following capabilities:

— establishing a channel for collecting feedbacks;

— capturing and saving feedback and information about the sources of feedback;
— updating the status of feedback;

— communicating the feedback processing results to the sources of feedback.

7 Varipbility management in requirements engineering |

Variability in requirements process should be conducted in parallel with domain requirements
engineering because variability models are gradually clarified and modified together with thedomdin
and application requirements. Variability modelling is started in the domain requirements elicitatipn
subproceps and the models evolve continuously throughout the product line life cycle.

This progess establishes and maintains the external variability for the product {line but part of the
internal yariability might be specified. Variability management in requirements.éngineering has the
followingsubprocesses:

— Varidpility in textual requirements serves to express and document the variability in requiremerts
using natural language and makes them explicit.

— Varidpility in requirements models serves to document vafiabilities by integrating them irfto
requirements models.

— Varidpility mechanisms in requirements serves to categorize variability mechanisms in requirements.

— Tracdability between requirements variability and variability model serves to establish and maintdin
links[between requirements variability documentations and variability model defined separatel

o~

7.1 Variability in textual requirements

7.1.1 Purpose of variability in textual requirements

The purpgose of variability in textural requirements is to express and document variabilities [in
requiremients using natural language and makes them explicit. Documenting requirements variabiljty
leaves ropm for ambiguity evén)when textual requirements are expressed using certain keywords |or
phrases.

7.1.1.1 |Inputs

— Textual requirements documents.

7.1.1.2 |Qutcomes

— Textual requirements documents explicitly expressing requirements variability are defined.

7.1.1.3 Tasks

— Define requirements variability in textual requirements to illustrate requirements variability when
requirements are expressed in natural language. Variation point and its variants including its effect
on other variabilities should be depicted explicitly.

— Document requirements variability in textual requirements to augment structural and relational
information of variability. Requirements variability has to be documented to provide the means to
select or process variants in application requirements engineering.
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The goal of this task is to express variability by certain keywords. The variation point and its variants
have to be made explicit by adding extra annotations.

The method should support defining requirements variability in textual requirements with the
following capabilities:

making textual requirements variability explicit;

making variation points and its variants explicit and expressing them;

A

depicting the effect of a variability.

tool should support defining requirements variability in textual requirements with' the

capabilities:

7.

TH
fo

highlighting variable requirements for discrimination;

providing notation for making requirements variability explicit.

1.3 Document requirements variability in textual requirements

e goal of this task is to document structural and relational information of variability in
'mat. It should provide the means to select or process ‘variants in application requ

engineering.

Th
fo

A

e method should support documenting requiremerits variability in textual requirements
lowing capabilities:

adding structural information to textual requirements variability necessary to select or
variability, e.g. unique identifiers for variants;

adding relational information amaongtextual requirements variabilities;
structuring the requirementswariability to make processing be possible;
validating the readability.ofirequirements variability documentation.

ool should support docGmenting requirements variability in textual requirements with the

capabilities:

7

enabling tracedinks from a variability model defined separately;

providing‘eapability for identifying each variant uniquely.

.2 Variability in requirements models

7

following

a textual
lirements

with the

process a

following

2.1 Purpose of variability in requirements models

The purpose of variability in requirements models is to explicitly document variabilities in requirements
models. Variabilities should be expressed in various types of requirements models including feature,

us

e case, state transition, sequence, data, and etc.

7.2.1.1 Inputs

Requirements model.

7.2.1.2 Outcomes

Requirements models explicitly expressing requirements variability are defined.
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Tasks

— Define requirements variability in requirements model to explicitly express requirements variability
in requirements model. Variation points with their variants and constraints are described in
requirements models.

— Document requirements variability in requirements model to elaborate relevant information about
requirements variability in requirements model and to offer clear understanding of variability in
requirements models.

7.2.2

efine requirements variability in model

The goal pf this task is to express variability by certain keywords or phrases. The variation peint a

its varia

The meth
— maki
—  expre
—  expre¢
A tool shq
— prov

— prov

723 D

The goal

model sd
Requiren
state trar

The meth
following

— addiry
— estab
— addiry
— integ

— wvalid

s have to be made explicit by adding extra expressions.
od should support defining requirements variability in model with the followingcapabilitie
ng requirements variability in requirements model explicit;
ssing explicitly the variation point, its variants, and constraints of variants;
bssing separately the variability of functional or non-functional reguirements.

uld support defining requirements variability in model with the following capabilities:
ding modelling notation to make requirements variability explicit;

ding notation for separating the functional and non-functional requirements variability.

ocument requirements variability in requirements model

bf this task is to elaborate requirements variability in the documentation of the requiremer

ents variability is documented by using different requirements models, i.e. feature, use ca
sition, sequence, data, and etc.

od should support documenting requirements variability in requirements model with t
capabilities:

g elaborations to requiréments variability in requirements model;

lishing relationships'among the same requirements variability documented in different waj
g glues that@upport linking with variability model;

rating the requirements variability documents documented in different requirements modé

hting the requirements variability documentation to ensure unambiguous documentations.

4

ts

that requirements variability is integrated into requirements model documentatiops.

Se,

he

’s;

[s;

A tool shouldsupportdocumenting TEqUITEMENtS vartabiity T TeqUiTements modet with tie fottowt

capabiliti

es:

— enabling trace links from a variability model that is defined separately;

— supporting integration of requirements variability documentations which are documented in
different types of requirements models.
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7.3 Variability mechanisms in requirements

7.3.1 Purpose of variability mechanisms in requirements

The purpose of this subprocess is to categorize variability mechanisms suitable for the domain
of interest, to guide the selection of variability mechanisms in requirements, and to manage the
categorized variability mechanisms.

Variability in requirements subprocess is expressed in a variety of requirements models and textual
requirements by variability mechanisms such as extend/include, stereotypes, tags or mark-up and so
or]. Most of variability that is bound at requirements stage is external variability, but some df internal
variability can be bound at requirements stage. This subprocess deals with requirements$ erlineering
splecific methods and tools capabilities related to variability mechanisms.

7.8.1.1 Inputs

—|{ Defined domain of interest.

—|{ A catalog of variability mechanisms in requirements.
—| Initial variability model.

— Initial decision table.

7.8.1.2 Outcomes

— Variability mechanisms to be used in requirements-are categorized.

—|{ Guidance for the use of variability mechanisms,in’ requirements is documented.
—|{ Selected variability mechanisms in requiréments are verified.

—{ Improvements for variability mechanisms are conducted.

[oW

— Variability model added requiréments specific variability mechanism information is produce(d.

— Decision table added requirements specific variability mechanism information is produced.

7.8.1.3 Tasks

— Identify variability’ mechanisms in requirements is to categorize suitable variability mechanisms
from a catalog,of variability mechanisms in requirements.

— Guide théwuse of variability mechanisms in requirements is to provide documented guidange for the
precisewse of variability mechanisms in requirements.

—| Verify the usage of variability mechanisms in requirements is to monitor the usage status of fariability
mechanisms so as to improve the accuracy of mechanism selection.

— Improve variability mechanisms in requirements is to improve the usage and usage support of
variability mechanisms able to be used in requirements model and textural requirements.

7.3.2 Identify variability mechanisms in requirements

The goal of this task is to review and find variability mechanisms suitable to variability in requirements
and requirements artefacts.

The method should support identifying variability mechanisms in requirements with the following
capabilities:

— identifying variability mechanisms that have potential to be used in requirements artefacts;
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categorizing variability mechanisms in requirements and requirements artefacts;

identifying requirements specific variability mechanism information added to initial variability
model;

identifying requirements specific variability mechanism information added to initial decision model;

verifying the suitability of categorized variability mechanisms in requirements.

A tool should support identifying variability mechanisms in requirements with the following
capabilities:

7.3.3

The goal
configura
This task

The met
capabiliti

A tool shq

— providing exemplar usageof variability mechanisms in requirements.

734 V

The goal
requirem

Measures

displ
allow

allow
infor

allow
infor

hying variability mechanisms in requirements by categories;
ing the catalogue management of variability mechanisms in requirements;

ing the revision of variability model for adding requirements specific variability mechanis
mation;

ing the revision of decision model for adding requirements specific variability mechanis
mation.

custg
engir

developing the exemplar usage of variability mechanisms for the precise use of variabil

mech

docu

(‘1uide the use of variability mechanisms in requirements

tod should support guiding variability mechani$ims in requirements with the followi

f this task is to provide guidance for selecting variability niechanism and ways for performi
tion and binding in a member product. The overall guidance is provided by ISO/IEC 265
supports concrete guides filled with requirement engineering specific practices.

s
mizing variability mechanisms guidance~(defined in ISO/IEC 26557) to requireme

eering specifically;

anisms in requirements.
uld support guiding variability mechanisms in requirements with the following capabilitie
menting guidance for the precise use of variability mechanisms in requirements;

erify the usage-of variability mechanisms in requirements

ents.

of thisStask is to verify the effectiveness and efficiency of variability mechanisms [i

m

m

ng
7.

ammd metrics used for verifying the usage of variability mechanisms are defined, and the usage

status are measured and the results should be properly analysed tor providing valuable teedbacks.

The method should support verifying the usage of variability mechanisms in requirements with the
following capabilities:

36

measuring the effectiveness and efficiency of the categorized variability mechanisms in
requirements;

reviewing plan versus actual usage status of variability mechanisms;

deriving and tracing corrective actions.
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A tool should support verifying the usage of variability mechanisms in requirements with the following
capabilities:

— allowing (semi-)automatic measurement data collection;

— sharing potential corrective actions with relevant participants.

7.3.5 Improve variability mechanisms in requirements

The goal of this task is to improve the established variability mechanisms that are used in requirements

£ - 1. - CIG TS S, PN | 1 : - -
darferacts aIc to SUPpPOIt vdlIdUIILY UldU IS DUUIIU dU TTUUITTIITILS Stdgt.

Vdriability mechanisms in realization identified by category can be re-organized and improyed based
or] analysis results of their usage status.

The method should support improving variability mechanisms in requirementsywith the [following
capabilities:

—| identifying improvement items for variability mechanisms in requirements;
—{ implementing the identified improvement items;

—| tracing the status of improvement items.

Atool should supportimproving variability mechanisms in requirements with the following capabilities:
—{ documenting improvement items;

— sharing improvement results with relevant partic¢ipants.
7.4 Traceability between requirements yvariability and variability model

7.4.1 Purpose of traceability between requirements variability and variability model

ThHe purpose of this subprocess is/to.establish links between requirements variability docurhents and
variability model defined separately.

7.4.1.1 Inputs
—| Requirements modéls/or textual requirements documents including requirements variability.

—|{ Variability medeéls.

74.1.2 Outcomes

— Requirements variability including trace links with variability models are defined.

7 4+3—TFasks

— Define explicit links between requirements variability and variability model. Trace links of requirements
variability in requirements documents with the separated variability model are established and
maintained.

7.4.2 Define explicit links between requirements variability and variability model

The goal of this task is to establish explicit trace links between requirements variabilities and
variability model.
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The method should support defining explicit links between requirements variability and variability
model with the following capabilities:

— determining links of variability model with the requirements variability in requirements
documentation;

— confirming whether requirements variability is consistent with variability model;

— checking whether the different definitions of requirements variability in requirements
documentations are consistent.

A tool shpuld support defining explicit links between requirements variability and variability model
with the following capabilities:

— impoypting and browsing a variability model;
— storifg links between requirements variability and variability model;

— suppprting assessment of deviations between requirements variability and vatiability model.

8 Ass¢t management in requirements engineering

Asset management in requirements engineering is a process in whiéh the requirements artefagts
resulting[from domain and application requirements engineering are‘structured as assets. Variability,
as well a§ commonality in domain requirements, is managed as domain assets. In addition, applicatipn
requiremients artefacts with high reusability potential are defined as domain assets. Asset managemgnt
in requirements adds or develops extra elaborations and specifications to requirements artefacts|to
be reusedl as domain assets. The relationship among requirements domain assets for being reusgd
successfully or managing changes on them are also analysed in this process area. Subprocesges
for configuring domain assets and managing them in;asset repository refer to asset management|in
ISO/IEC 246555.

Asset mahagement in requirements engineering has two basic subprocesses:

— Domginrequirements artefacts as domain‘assets serves to identify and develop necessary informatipn
to he]p application engineers reuse ‘domain requirements assets in their application developmeht.
This process develops necessaryghies that are used for integrating and orchestrating domain assgts
with pther domain assets andfor'reusing the assets. Such information is created and analysed when
the dpmain assets are derivedand refined;

— Applitation requirements-artefacts as application assets serves to add extra descriptions includipg
relatjonships to application assets.

The dompin requirements models and specifications are important domain assets as applicatipn
requirements engineering reuses them to define their requirements. And they are used to refine the
product ljne scope and business cases and determine the feasibility of requirements.

- - d=. oy . o | - 4.
8.1 DO 1Al TCTYUITTIIITIIL dI ITIAULS dS UUIIIAIIT dSSTLS

8.1.1 Purpose of domain requirements artefacts as domain assets

The purpose of this subprocess is to identify domain requirements artefacts for using them as domain
assets over a number of applications.

Reusable artefacts among designated work products of the domain/application requirements
engineering that place under control as domain assets are elaborated. Work products developed in
domain/application requirements engineering, e.g. features, models, and textual or model-based
requirements specification, are elaborated for making them as domain assets.

8.1.1.1 Inputs
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— Domain requirements models.

— Application requirements models that have reuse potential.

— Domain requirements specifications.

— Application requirements specifications that have reuse potential.

— Request from an application engineer for making requirements artefacts as envisioned domain assets.

8.1.1.2  Outcomes

—{ Configuration and annotations for domain requirements artefacts are defined or develeped

8.1.1.3 Tasks

— Identify domain requirements artefacts managed as domain assets. Domaimrequirements|artefacts
such as models and specifications that are managed as domain assets afe,identified. Thigtask also
covers application requirements models that have reuse potential.

— Define configuration and annotation. Domain requirements artefgets identified as domgin assets
are structured according to the defined domain asset configuration and attached annotptions for
proper reuse.

8.1.2 Identify domain requirements artefacts managed as domain assets

The goal of this task is to identify domain requiremeénts artefacts that are reused as domgin assets
influding both common and variable requirements;

The method should support identifying domain;feéquirements artefacts managed as domain agsets with
the following capabilities:

—| selecting domain requirements artefacts that have reuse potential;
— evaluating selected domain requirements artefacts (e.g. checklist for evaluating reusability);
—| establishing backward trace links with scoping assets.

A tool should support identifying domain requirements artefacts managed as domain assetq with the
following capabilities:

@)

—| importing domain requirements artefacts that have reuse potential;

—|{ storing thedist of domain requirements artefacts as domain assets.

8.1.3 _Define configuration and annotation

Thelgpal of this task is to define and develop the further structure of domain requirements|artefacts
thattrelp withrreuse for the apptication devetopIents:

Processes to guide how to derive the requirements for an application from the domain assets in
requirements engineering or how to validate the derived requirements for an application can be added.
They can also guide binding variants. Each domain assets in requirements engineering should have
attached processes that specify how it can be used to develop individual product’s requirements.

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

— defining configuration of domain requirements artefacts that help retrieve, update, delete, or
maintain traceability;

— identifying annotations necessity to reuse domain requirements artefacts as domain assets at the
application developments;
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— validating configuration and annotations for domain requirements artefacts.

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

allowing the access of existing information for defining configuration and annotation (the
configuration includes trace links with the relevant scoping assets);

allowing the access of domain requirements artefacts;

providing an editor for template definition.

8.2 Ap
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plication requirements artefacts as application assets

urpose of application requirements artefacts as application assets

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

Inputs

ration requirements artefacts.

Outcomes

guration and annotations for application requirements artefacts are defined or developed.

Tasks

ify application requirements artefacts managed:as application assets. Application requiremer
hcts that have relationships with successive’application engineering processes are select
etermined.

blication requirements assets thatare necessary to maintain them within the asset reposit
reuse them at each application’development are defined and developed.

Identify application requirements artefacts managed as application assets

e configuration and annotation for application requirements assets. The structureand annotatiﬂns
I

as

ts
ed

y

f this task is to identify application requirements artefacts such as models and specifications

htained in each application development.

jod should support identifying application requirements artefacts managed as applicati
th the follewing capabilities:

Fing application requirements artefacts used at the later processes of application developme

A tool sh¢uld support identifying domain requirements specification managed as domain assets w
the following capabilities:

— importing application requirements artefacts;

— supporting reviewing and editing application requirements artefacts.

8.2.3 Define configuration and annotation for application requirements assets

The goal of this task is to define or develop the structure and information for application requirements
assets that are referred by the successive application development. Configuration for application
requirements assets that help it to be managed as assets is defined.

40
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The method should support defining configuration and annotation for application requirements assets
with the following capabilities:

defining configuration of application requirements assets that help retrieve, update, delete, or
maintain traceability;

identifying annotations necessary to use application requirements assets for the application
developments;

validating configuration and annotations for application requirements assets.

9

Ap
m
of

g

fool should support defining configuration and annotation for application requirementscagsets with
e following capabilities:

allowing the access of existing information for defining configuration and annotation;
allowing the access of application requirements assets;

providing an editor for template definition;

supporting trace links among application requirements assets;

supporting trace links between assets resulting from the later.application engineering prpcesses.

Application requirements engineering

plication requirements come from the stakeholders ®f a member product. The domain variability

pdel and domain requirements help elicit the application specific requirements. The reqyirements

a member product that can be selected from domain requirements should be bound properly. The
between domain requirements and a member product’s requirements are analysed. Unhsatisfied

reguirements stemming from the gap may bedhet by implementing application specific reqyirements
arfefacts. Application requirements artefacts to be integrated in the domain requirements prtefacts,
arld requests for additional or altered requirements, are issued during the application reqyirements
erlgineering. When high priority application requirements are shared by many application$, domain

e

Af

gineering should be requested t0 ensure that the next platform release satisfy the requirengents.

plication requirements engineering has five basic subprocesses:

Application requirements elicitation identifies stakeholders relevant to an applicatiqn, elicits
application-specific pequirements and binds the appropriate variants;

Application requirements analysis first ensures that all requirements of the application stakeholders
are undepsteod and scrutinized for incorrectness, omissions, and inconsistencies| through
requirements modelling. Requirements that cannot be satisfied through the domain requjirements,
that is{the gap between domain and application requirements, are then documented, analysed, and
negotiated;

Application requirements specification documents application requirements by adding 4§ member

product specific requirements to the specification of the bound domaln requirements;

Application requirements validation and verification review and test the requirements relevant
to the bound variants and the remaining gap and examines their rationales. Application specific
requirements and the bound domain requirements are verified to ensure they make sense for the
product;

Application requirements management manages traceabilities and changes of application requirements.
Traceability management deals with traceabilities among application requirements, and
traceabilities between requirements and application variability models. Changes in the application
requirements can impact the related domain assets so that impacts should be carefully analysed.
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9.1 Application requirements elicitation

9.1.1 P

urpose of the application requirements elicitation

The purpose of the application requirements elicitation is to identify the appropriate stakeholders and
application specific requirements sources and to elicit application specific functional and non-functional
requirements from them. Application requirements engineers use variation points and variants to
communicate with stakeholders and let them select the variants that best meet their requirements.
Application requirements engineers bind the selected domain requirements. Thus a domain variability

model ca

n be used to guide the application elicitation ensuring svstematic reuse
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Inputs

ration stakeholders and other information sources related to the application.
in assets related to the application.

bility models related to the selected domain assets including trace links.

hg information.

Outcomes

in assets are selected.

Int bindings including the rationales of variability resolutions are conducted.
ration specific requirements lists (in elicitation service) are made.

ed requirements gaps between application andsdomain requirements are defined.

ration variability model in requirements elicitation is defined.

Tasks

a context diagram for an application. A context diagram for an application captures high-ley
es and those relationships\(e.g. users of a member product, physical environment, or oth
ms related to a member product).

ify the requirements-gaps between domain and application requirements. The gaps and th
cts are analysedcand evaluated. Application specific features defined in product line scopi
d be decompgésed into initial application requirements and additional application speci

initial requirements and its derived requirements should be elicited.

— Bind

the best'matching variants. Variants that meet the application requirements to the maximy

possible extent are selected.

— Selec

el
er

pir
ng
fic

m

t damain assets A set of domain assets associated with an ;\pplirnfinn are identified from asd

et

repository.

— Review the elicited initial application requirements to see whether they violate the application’s scope
and the requirements of the stakeholders and revise them as necessary (including a comparison

with

the asset proposals)

9.1.2 Draw a context diagram for an application

A context diagram describes the relationships between an application and its environment. This task

serves to

42

find application users, relevant systems for interoperability, and other relationships.
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The method should support drawing a context diagram for an application with the following capabilities:
— analysing the application environment (e.g. application users, stakeholders, external systems);

— analysing the relations among identified entities;

— diagramming the application context under the product line context.

A tool should support drawing a context diagram for an application with the following capabilities:

— providing documentation templates;

— providing checklists for analysing the entities involved in application environmentand their
relations;

—| drawing an application context diagram.

9.1.3 Identify the requirements gaps between domain and application requirements

Application specific initial requirements which are not in domain requiremients are elicited in|this task.
The application requirements are assumed to significantly overlap with the domain requlfirements.
However, detailed requirements elicitation and analysis only needs tgbe conducted for those application
reguirements that cannot be implemented by using the product line platform.

The method should support identifying the requirements$“gaps between domain and application
reguirements with the following capabilities:

— deriving initial gaps based on application specific features defined in product line scoping;
— decomposing application specific features into.application initial requirements;
—| identifying additional gaps with the help:0fthe domain requirements and variability model;
— analysing the impacts of the gaps;

—|{ reviewing the gaps with respeetto the required change efforts;

—| creating additional application specific initial requirements lists (including prgliminary
classifications - functional/non-functional);

—|{ leveraging the domainvariability model to help stakeholders understand domain requirerpents and
revise their requirements and expectations as necessary.

>

ool should support identifying requirements gaps between the domain and application reqyirements
with the following capabilities:

—{ browsing the relevant scoping assets, domain requirements assets, and variability model

— providing a document template for documenting the gap resolutions and their rationales;

— providing a documentation template for documenting the information for the application specific
initial requirements that cannot be met by the bound variants;

— recording sources of application specific initial requirements.

9.1.4 Bind the best matching variants

This task serves to determine external variants selected by customers and other stakeholders and
to bind relevant internal variants for all selected external variants. Binding information provides
information about to which variants the application are related. A set of domain assets is delivered
from the asset repository after binding.
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The method should have the following capabilities to support binding the best matching variants:

analysing the relevant domain variability models and the domain requirements artefacts linked to
the variability models with trace links;

bindi

ng the internal (technical) variants associated with the external variants;

validating the bound variants.

A tool should support binding the best matching variants with the following capabilities:

impofting the relevant variability models;

impofting other relevant domain assets into the application workspace;

sho
indic
checl

recor

915 S

Asetofd
domain afsets for the different product line stages should be elicited. The goal of this task is to ming
set of dorhain assets from the asset repository associated withan application.

ing the variability models (e.g. variants and dependencies) for binding variability;

(ing the variability dependencies and constraint dependencies of the selécted variants;

ding the rationales for the decision.

elect domain assets

dmain assets related to an application is elicited. When domain assets are selected, the releva

The methlod should support selecting domain assets with<the following capabilities:

hting the variants that best meet stakeholders’ needs and storing rationales for-the selections;

nt
e d

— finding the relevant domain requirements artefactswith the help of the application variability model;

evaly
the p

A tool shd

ating them from the viewpoints of application and the reusability requirements imposed
roduct line.

uld support selecting domain asséts with the following capabilities:

providing an interface to interactwith the asset repository;

enab
(pref

impo

ing the stakeholders.to-“view the variability model and associated domain requiremer
erably visually through graphical models);

rting the relevantdomain requirements and variability models into the application engineeri

worKispace;

recor|ding the‘rationales for the selections.

by

ts

9.1.6 I1eview the elicited application requirements

The captured application requirements are reviewed to ensure that they are correct, complete, and
understandable.

The method should support reviewing the elicited application requirements with the following
capabilities:
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checking trace links between the elicited requirements and their sources;

integ

rating the requirements into the relevant domain requirements document;

verifying the completeness and correctness of the elicited requirements.
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A tool should support reviewing the elicited application requirements with the following capabilities:

allowing trace between the elicited requirements and sources;

— providing an editing environment to integrate the domain requirements with the application

specific requirements;

maintaining the checklists for verification.

9.2 Application requirements analysis

9

T}
re

application requirements specification that fully meets the application requirements. Reley

in
dg
an

TH
re
th
ha
w

.2.1 Purpose of the application requirements analysis

2.1.1 Inputs

.2.1.2 Outcomes

.2.1.3+.Tasks

e purpose of the application requirements analysis is to refine the applicationf” stal
guirements and constraints in order to extend the specification of the bound variant

Clude building prototypes, evaluating feasibility, and negotiating prioritiess Because the
main assets are typically reused as they are, only the application specific'requirements are
d refined in detail, saving substantial resources compared to traditional Single-system eng

gquirements engineering. In this subprocess, the relevant domain assets are retrieved
e traceability information. All outcomes of this subprocé€ss deal with application requ
listically, that is, both application specific requirementsjand the domain requirements 4
th the bound variants.

Elicited application requirements.

Relevant domain assets.

Functional/non-functional .application requirements (including constraints, dependen
priorities) are refined.

Application requirements models (e.g. use case, feature model, context diagram, and data d
are defined.

Technical and-eConomic feasibility of the application (technical prototypes) are determined.

Application‘test cases and scenarios are defined.

Classify and balance application specific initial requirements. Application specific initial reqy

eholders’
5 into an
ant tasks
relevant
analysed
neering.

e traceabilities among domain assets should be established\and well maintained i domain

by using
irements
ssociated

cies, and

ctionary)

lirements

are classified into functionality, quality attributes, constraints, and other non-f

unctional

requirements categories. The granularity levels of application specific initial requirements are
balanced by decomposing high level requirements into low level ones and aggregating detailed

requirements into higher level ones.

Analyse commonalities and variabilities. Requirements that are specific to a member product are

analysed. An application variability model may include new variation points and/or varia

nts.

Modelapplicationspecificrequirements. Applicationspecificrequirementsandtheirinterdependencies
are visualized to reveal incorrect, inconsistent, missing, and superfluous requirements. Application
specific requirements models should be traceable to both domain requirements assets and an

application variability model.
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— Create prototypes and analyse feasibility. Prototypes can be used to evaluate the feasibility of
implementing certain critical application specific requirements from numerous viewpoints (e.g.
acceptable cost and performance).

— Develop conceptual test cases and scenarios for acceptance testing. Conceptual test cases and scenarios
for acceptance testing of a member product are derived. These scenarios and cases may be derived

from

application specific requirements models like use case diagrams.

— Review the analysed application requirements. Analysed application requirements are reviewed for
identifying and correcting incompleteness and incorrectness.

9.2.2 (Jassify and balance application specific initial requirements

This task|classifies application specific initial requirements and then coordinates the granularity of t
initial requirements for further analysis.

The methjod should support classifying and balancing application specific initial requirements with t
following| capabilities:

— definfing guidelines for balancing the level of abstractions of initial requirements;

— deco

posing the high-level application specific initial requirements~into lower-level ones

balancing with the bound domain requirements;

— aggrégating low-level application specific initial requirements\to higher level ones by balanci

with

the bound domain requirements;

— identfifying conflicts among the application specific initia] requirements.

A tool should support classifying and balancing application specific initial requirements with t
following| capabilities:

— impo

— impo
appli

— Supp

[ting the domain requirements classification results for integration;

ting elicited application specifi¢\linitial requirements and relevant information into t
Cation requirements analysis workspace;

brting editorial environmehtifor decomposition or aggregation of application specific init

requjrements;

— allowing discrimination- ef derived requirements from domain requirements with applicati
speciffic initial requirements;

— allowing documertation of the classified application specific initial requirements.

9.2.3 Analyse.commonalities and variabilities

This task|analyses application specific requirements variabilities. Commonalities can be analysed f

consideri

he

he

al

g nr]:\pf:\finn An npp]ir‘nfinn \Inri:\hi]ify model may include new variabilities in accorda

with the decisions.

The method should support analysing commonalities and variabilities with the following capabilities:

— analysing application specific requirements variabilities under the leverage of commonalities and
domain variability model;

— analysing inconsistencies of bound variabilities and application specific requirements;

— analysing commonalities similar to the application specific requirements for considering adaptation;

— defining application specific variation points and/or variants if necessary.
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A tool should support analysing commonalities and variabilities with the following capabilities:
— allowingreferencetotheelicited application specificrequirementsand bound variable requirements;
— allowing reference to the collected information related to the application specific requirements;

— allowing reference to the commonalities and domain variability model;

— supporting documentation for application specific variation points and variants.

The goal of this task is to ensure completeness and feasibility of the application specifie-reqyirements
though modelling. Application models with defined variability bounds in domain requirémenits models
arg integrated into the requirements models.

The method should support modelling application specific requirements with thef6llowing capabilities:
— refining the functional application specific requirements (e.g. from domain scenarios, us¢ cases);
—|{ refining the non-functional application specific requirements;

— modelling the application specific requirements in a consistent way with domain reqyirements
models;

—| analysing the requirements models for their completeness; correctness, feasibility, and vetifiability;
—| prototyping if necessary to analyse feasibility.
A tool should support modelling application specific requirements with the following capabilifies:
—|{ supporting requirements modelling;

—|{ allowing tracing the models with appli¢ation specific requirements;

—| storing and content management.of the rationale of the feasibility analysis;

— exchanging information pertinent to prototyping with external prototyping tools.

9.2.5 Create prototypes and analyse feasibility

Priototyping is condueted only for the bound variants, application specific requirements, pnd their
infegration that aré+iot conducted during domain requirements engineering to distinguish ambiguous
arld feasible requirements. If the bound variants have been fully implemented as part of the domain
replization pro€ess, prototypes can be realized quickly on top of the realized variants.

The method’should support creating prototypes and analysing the feasibility for applicatior] with the
following-capabilities:

direments;

— choosing application specific requirements to prototype;

— deciding what kinds of information to collect;
— prototyping;
— gathering the necessary information;

— analysing the feasibility of the requirements using the prototyping results.
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A tool should support creating prototypes and analysing feasibility for application with the following
capabilities:

— storing and generating user defined and tool provided checklists and templates for technical,
economical, and operational analyses;

— storing and managing the results of the feasibility analysis and their rationale;

— exchanging information pertinent to prototyping with external tools.

— developing application specific requirements conceptual test cases and.scénarios and analysihg
theirffeasibility;

— allocfiting a unique ID for each application test case in a consistent way with the domain’s;
— deciding on the expected results for each test case;
— linkipg the “prior to” and “after” relationships among test cases and scenarios;

— integfrating the application specific test cases with the.domain test cases.

— retri¢ving domain requirements conceptual-test cases from the asset repository for testing the
bound variants;

— derivling application specific test cases’and scenarios based on domain test cases and scenarios;
— mandging the test cases by theirDs;

— storing the “prior to” and {after” relationships among test cases and scenarios.

9.2.7 Review the analysed application requirements

The goal|of this task.is to ensure that application requirements are unambiguous and include pll
applicatiqn stakeliolders’ requirements. It should be particularly ensured that application requirements
derived T binding variability and application specific requirements are well-harmonized.

The method) should support reviewing the analysed application requirements with the followipng
capabilities:

— identifying the ambiguous or unverifiable analysed application specific requirements;
— analysing whether bound variant agrees with application stakeholder’s requirements;
— reviewing whether bound variant and application specific requirements agree with each other.

The tool should support reviewing the analysed application requirements with the following
capabilities:

— importing application requirements analysis results;
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providing an environment for reviewing and commenting the application requirements via

communication networks;

allowing an environment for checking relations between bound variant and application specific

requirements.

9.3 Application requirements specification

9.3.1 Purpose of the application requirements specification

THe purpose of the application requirements specification is to document the applicatie
reguirements and integrate them with the domain requirements associated with the beund
All outcomes of this subprocess thus deal with application requirements holistically,i.e.

application specific requirements and the domain requirements associated with the beund va

C

9

ered.

.3.1.1 Inputs

Domain requirements specification.

Application variability model.

Functional and non-functional application requirements.
Application requirements models.

Technical and economic feasibility of the application.

Application requirements’ test cases and scenarios.

.B.1.2 Outcomes

SRS for the application is produced:

Trace links to application requirements sources including the domain requirements associate,
bound variants are establjshed.

.B.1.3 Tasks

Identify sources af.application specific requirements. This task serves to ensure that stakeh|
the applicatietrSpecific requirements know why and how every application requirement t
the SRS andtofacilitate further clarification. The results are then integrated with the domat

Establish ' traceabilities for application requirements. Traceabilities relevant to aj
requirements are established.

1 specific
variants.
that both
Fiants are

1 with the

plders for
elongs to
n’s result.

pplication

Document application specific requirements. The functions and capabilities that are required by
ﬁﬁﬁTl_m_fﬁfHa Specific application should be provided along with required constraints an € results are

integrated with the domain requirements document as a whole (this document is an application

requirements specification).

Document the rationale for variability decision. Rationales of decision making related to the variability

decision and their trade-offs are documented.

Review the application requirements specification. Application requirements specification is
to ensure its completeness and correctness.
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9.3.2 Identify sources of application specific requirements

Sources of the application specific requirements are identified for establishing trace links between
requirements and their sources.

The method should support identifying the sources of application requirements for the bound variants
with the following capabilities:

— analysing the domain requirements’ annotations (can use the requirements annotations definition)
associated with the bound variants;

— identfifying the sources of application specific requirements;

— adding annotation to application specific requirements in a consistent way with theydomdin
requirement.

A tool shquld support identifying the sources of requirements for the bound variants with-the following
capabilities:

— allowing reference to information from the application requirements elicitation to the applicatipn
requirements analysis;

— providing templates for recording the requirements annotations.

9.3.3 Establish traceabilities for application specific requirements

Most trade links that are established during domain requirements engineering are reused as they ate,
and in this task, only the trace links for the bound variants.and application specific requirements gre
established.

The method should support establishing traceability for the bound variants with the followiphg
capabilities:

— estallishing trace links to their sources, domain requirement, and to the application variability model.
A tool shquld support establishing traceability for the bound variants with the following capabilities
— storing the application requirements trace links;

— showfing the application requirements trace links at specific points.

9.3.4 Document application specific requirements

The goal| of this task-is to produce a well-structured and organized application requirements
specification. For this'purpose, the domain requirements specification should also be well structured.

The method should support documenting application requirements for the bound variants with the
following| capabilities:

— assigning values for all requirement annotations;
— aggregating documentation from the application requirements elicitation and analysis;
— integrating the document with the relevant domain requirements artefacts.

A tool should support documenting application requirements for the bound variants with the following
capabilities:

— browsing the relevant domain requirements artefacts;

— entering application specific requirements(for the bound variants);
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integrating the application specific requirements documentation with the bound domain

requirements specification;

checking the document quality and consistency (e.g. through spell checking, data dictionaries, and

acronym tables).

9.3.5 Document the rationale for variability decision

This task is an application specific one to document the rationale for decision making concerning the
binding of the variants.

The method should support documenting the rationale of the variability decision with the

Caj

jpabilities:

—|{ identifying all the rationales for the decision;

— documenting the rationales for the variability bindings.

A

tool should support documenting the rationale of the variability decision with the

capabilities:

— allowing reference to the rationales with the relevant decisions;

— providing document templates for documenting the rationales.

9.

B.6 Review the application requirements specification

The goal of this task is to ensure the correctness,.completeness, and unambiguity of the
application requirements. Because the domain requirements specification is reviewed during domain

re
re

guirements engineering, in this task, only .the application specific requirements specif]
viewed.

The method should support reviewing<the specified application requirements with the

Caj

[pabilities:

— analysing the contents of applieation requirements specification;

—|{ resolving issues and reyising application requirements specification.

fool should support reviewing the specified application requirements with the following caj

—| importing and-browsing the application requirements specification;

—| providing<an” environment for reviewing, discussing, and commenting on the requ

9.

specification.

4 Application requirements verification and validation

following

following

specified

ication is

following

pabilities:

irements

9.4.1 Purpose of the application requirements verification and validation

The purpose of this subprocess is to ensure the completeness, correctness, consistency, and
unambiguity of the application specific requirements and that bound variants have considered all the
defined dependencies and constraints of domain requirements.

9.4.1.1 Inputs

— All artefacts of the application requirements engineering tasks.

— Relevant domain requirements artefacts.

— Relevant variability models.
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