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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
work. In the field of information technology, ISO and IEC have established a joint technical committee,
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Introduction

The main purpose of this 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 requirements engineering processes. Domain requirements engineering is carried out in a
comprehensive manner because common and variable requirements and captured variabilities have
consequential impacts on member products in a product line. The outcomes of domain requirements
engindering processes are transferred into the requirements of a family of products at the application
requirements engineering processes. Therefore, requirements engineering tools and methods are to be
considered (both engineering processes), namely domain requirements engineering, and application
requirpments engineering.

Produ¢t line requirements engineering can be differentiated from a sihgle product] requirement
engindering because of the following reasons:

— THRere are two core processes in requirements engineering, domain requirements engineering and
application requirements engineering. The major aims of the domain requirements engineering
prpocesses are to analyse commonality and variability for-@ family of products and to prepare
necessary variability information for variability modelling. The major aims of the application
refuirements engineering processes are to define 4pplication specific requiremgnts and bind
variability defined in domain requirements engineeting processes;

— Itysessential to analyse the costs and benefits estimate of a productline and thereby, a organization
can make a go/no-go decision. Moreover, the costs and benefits estimate plays a pivétal role as an
inflicator for assessing the effectiveness andefficiency of a product line.

A detgiled comparison showing the différences in requirements engineeing tasks bg¢tween single
produ¢t and product line is described in./Annex A.

This Igternational Standard can begused in the following modes:

— by the users of this Interhational Standard: to benefit people who develop, operatg, and manage
reguirements engineering for software and systems product lines;

— by] a product line organization: to provide guidance in the evaluation and selection| for tools and
methods for product line requirements engineering;

— by providers<of tools and methods: to provide guidance in implementing or developing tools and
methods byproviding a comprehensive set of the capabilities of tools and methods fgr product line
requinéntents engineering.

The 1SC ddresse e ement processes and
covers the key characterlstlcs of product lme development The ISO/IEC 26550 family of standards
provides an overview of the consecutive International Standards (i.e. this International 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 provided 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
ISO/IEC 26555;

— Processes and capabilities of methods and tools for organizational management are provided in
ISO/IEC 26556 (International Standard under development);

—  Processes—and—apabilities—ofmethods—and toolstor variability mechanisms—are provided in

..........................

1SO/IEC 26557;

— Processe$ and capabilities of methods and tools for variability modeling aref provigled in
ISO/IEC 26558;

— Processe$ and capabilities of methods and tools for variability traceability are provifled in
ISO/IEC 26559;

— Processe$ and capabilities of methods and tools for product manhagement are provifled in
ISO/IEC 26560 (International Standard under development);

— Processe$ and capabilities of methods and tools for technical prebe are provided in ISO/IEC|26561
(Internatjonal Standard under development);

— Processe$ and capabilities of methods and tools for, transition management are provifled in
ISO/IEC 26562 (International Standard under developnient);

— Processe§ and capabilities of methods and tools for-¢enfiguration management of asset are prpvided
in [SO/IEC 26563 (International Standard under development);

— Others (I$0O/IEC 26564 to ISO/IEC 26599):. To be developed.
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Software and systems engineering — Tools and methods
for product line requirements engineering

1 Scope

This International Standard, within the context of tools and methods of requirements engineering for
software and systems product lines:

prpvides the terms and definitions specific to requirements engineering for softwar

product lines and associated member products;

(t
de

de

This Ix
a fami

ddfines process groups and their processes performed during productline réquiremen

ose processes are described in terms of purpose, inputs, tasks, and outcomes);
fines method capabilities to support the defined tasks of each process;
fines tool capabilities to automate/semi-automate tasks or defined method capabil

ternational Standard concerns processes and capabilities\of requirements tools an
y of products, not for a single system.

This Ipternational Standard is not applicable to physiecal.artefacts. Instead, system-level

softw3
behav
case 0
handlg
the pr

NOTE

2 N
There

3 T

re lifecycle artefacts such as requirements:documents, architectural data, val
oural models, etc. are produced using metheds and tools in this International Stz
I the software components of a system, this International Standard can apply
the system elements of the product line and a second time to handle the softwaf
duct line, if any. The product line precesses are recursive within the different leve

The requirements in this International Standard apply to the family of systems, softw{

brmative references

hre no normative referénces in this document.

rms and definitions

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

3.1
appli

e and systems

sengineering

ties.

d methods for

artefacts and
dation plans,
ndard. In the
wice: once to
e elements of
s of products.

re or services.

tioh assets in requirements

application specific artefacts produced during application requirements engineering such as application
requirements specifications (3.4) and application requirements models

3.2

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

requir

3.3

ements, and binding the appropriate variants

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

requir

©150/1

ements 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

application requirements management

subprocess th

3.7

aspect
special consi
associate spe

3.8

asset propos
artefact that
all applicati

o
estimate res

3.9

application specific requirements

requirements

3.10

domain asse
reusable arte
domain requin

3.11

domain requirements elicitation

subprocess th

3.12

domain requlirements analysis

subprocess th

of a product lijne in requirements

3.13

at manages traceability and changes on application requirements

Jeration within product line engineering process groups and tasks, o) which
rialized methods and tools

al

s) that can be included in a product line with their quantified costs and benefi
ts

specific to an application or requirements not'covered in domain requirements

s in requirements
facts produced during domain requirements engineering such as asset proposals
ements specifications (3.12), and d@main requirements models

at identifies initial requirements from domain stakeholders for a product line

at models domain requirements so as to analyse and scrutinize commonality/vari

domain requirements specification
subprocess that.documents domain requirements for a product line based on domain analysis re

ve can

ncludes major assets (functional areas and high-level comimon and variable featyires of

s, and

(ﬁ) )

ability

sults

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
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ction 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

archit

ectural texture

collection of common development rules and constraints for realising the applications of a product line

3.20
varial]
extern

Note 1

4 R¢

The npethods and tools for product line requirements engineering should suppo

manag
also n
order

and te
practi
requir

Produc
produ
enging

Domai

— de
re

— an
— m

— dag
pr]

The cq

ility in requirements
al and internal variability in requirements engineering

Lo entry: Variability modelling and traceability with domain requirements artefacts are al
rference model for product line requirements engineering

ement and interaction of the domain and application requirements engineering pr
bed to be adequately integrated with the other product line engineering lifecyclg
to enable traceability between all requirements-afrtefacts and the related desig
bting artefacts. In the rest of this International Staridard, product line requirement

ements engineering (Figure 1).

t line scoping leads and controls all work on a product line by creating and m3
't line scope through ongoing interactions with the domain and application
ering.

h requirements engineering serves to:

compose features defined\in product line scoping into initial requirements and el
guirements and derived requirements from stakeholders and domain experts;

alyse domain requirements with variabilities in requirements;
bdel and simulate the static and behavioural constructs of domain requirements;

cument(domain requirements specifications that can be bound by specific member
oductiine.

o addressed.

"t systematic
ocesses. They

processes in
h, realization,
s engineering

es, methods, and tools are described in accordance with a framework focusing of product line

intaining the
requirements

cit additional

products of a

mplexity of variability grows in accordance with the complexity of a product liy

e. Separating

variability from domain requirements engineering mitigates this problem. Defining variability in
requirements independently leads to a clear understanding of the necessary capabilities of tools and
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;

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

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

Sp

ecific 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 input} to produce the outcomes;
— the tasks|to achieve the outcomes;

— the outcomes of the subprocess.

Product Domain Requirements Engineering Variability
. M L3
Line in
: T . . . . . . . : Requirements
Scoping Domain Requirements Domain Requirements Domain Requirements Domain Requirenients Ensi .
Elicitation Analysis Specification Verificationand\Validation | +f1» “8IN€ering
Produc] Variability in
Scoping Domain Requirements Management textual
| | requirements
b . Asset Management in Requirements Engineering Variability in
omfnn requirements|
Scoping Domain requirements artifacts Application ¥éguiréments <+ models
as domain assets artifacts as applieation assets —
Variability
Asset mechanisms i
Scoping| |4{» Application Requirements Engineering requirements
>
. L . Application o . Traceability
Application Application Requirements Repﬁirements Application Requirements between
Requirements Elicitation Analysis quireme Verification and Validation requirements
Specification T
variability and
Application Requirements Management va;:zglel;ty

Figure 1 — Product line requirements engineering

Productline spoping defines thesmember products and their major (externally visible) features, arjalyses
the products from an economic’point of view, and controls and schedules producing the prodyct line
and its produfts. The majotresult of this process is the asset proposals. Asset proposal included major
assets (functipnal domdins and high-level common and variable features) for a product line with their
quantified copts and'bénefits, and ROIs expected from a product line development. More than one
asset proposdl cap-be made to find out an optimal set of products and assets. Domain and appljcation
requirements| engirneering start from the features defined in the asset proposals. Product line sicoping
shall serve toldo:the following and to define the capabilities of tools and methods for supportinglthem:

— Product scoping determines the product portfolio definition, and provides a roadmap for releasing
specific applications to customers or to market;

— 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
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requirements engineering shall serve to do the following and to define the capabilities of tools and

methods for supporting them:

those requirements;

variabilities of those requirements;

Domain requirements validation and verification confirms that the specified domain
Are . , : :
well understood;

o

reguirements engineering, i.e. domain and application requirements engineering.

Variabjility management in requirements engineering should be conductedin parallel

Domain requirements elicitation captures initial domain requirements and anticipated variations of

Domain requirements analysis identifies functional and non-functional requirements with the

Domain requirements specification documents domain requirements based on analysis results;

requirements
pduct line are

Dqmain requirements management provides management services for thefdual nature of the

with domain

requirgements engineering because variability models are clarified and modified gradjally together

with the domain and application requirements. Variability modelling starts as pa
requirgments elicitation and continuously evolves throughout the-product line life-cycle
is responsible for a variability model which documents the external variability explicit]
requirements engineering activities proceed, some additionaldnternal variabilities may b
variabjlity model. Variability management in requirements éngineering shall serve to do
and to|define the capabilities of tools and methods for supporting them:

Variability in textual requirements expresses and‘documents variability in requir
ndtural language and makes them explicit;

Variability in requirements model expresses and documents variability in requir
mpdelling language and makes them explicit;

Variability mechanisms in requirements categorize variability mechanisms that are
pdrt of requirements;

Truceability between requireients variability and a variability model establishes and m
bdtween textual requirements /requirements models and a variability model.

During asset managementin requirements engineering, requirements artefacts resulting
requirements engine€ring are structured as domain assets. Variability, as well as co
requirgments, is managed as domain assets. In addition, application requirements artef3
reusaljility potettials are identified as potential domain assets. Asset management in
engindering adds or develops extra elaborations and glues to requirements assets to be u
and efficiently. The relationship among requirements domain assets for being reused s
managding changes on them is also analysed in this process area. Processes for config

't of domain
This process
ly. As domain
e added to the
the following

ements using

ements using

to be used as

aintains links

from domain
mmonality in
cts with high
requirements
ed effectively
iccessfully or
uring domain

assetsla a

26555, Asset

management in requirements engineering shall serve to do the following and to define the capabilities

of tools and 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
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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 specific
features, reuses domain requirements from the asset repository, and elicits application specific
requirements;

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;

Application requirements specification documents the analysed application specific requirements
with the poumdportiomof domaim requirements specificatiorn;

Applicatign requirements verification and validation confirms that the specific product requir¢ments
are consi$tent and feasible, and ensures that the bound variants are relevant to the specific product
requiremgents;

Applicatign requirements management provides management services for subsegquent changes of the
member product’s requirements.

NOTE1 Pro
IEEE 15288 af
(Annex B).

The identificg
organization

depicted in process mapping with ISO/IEC 12207, ISO/IEC/EEE 15288, and ISO/IEC

Cesses of product line requirements engineering are compatible with 1SO/IEC 12207 and I§O/1EC/

29148

tion and analysis of the aspects for the product lin€ requirements engineering engble an
Lo understand the requirements engineering processes and to formulate a strat¢gy for

the successfull implementation of the concept. Requirements‘engineering processes for produdt lines

should be def

processes shduld be identified on the bases of these aspects:

NOTE2  The

relationship between sub processes, key\aspects, and associated tool and method capabi

depicted in Anhex C.

Table 1 shows

Table 1 —

the key aspects for each characteristic of product line requirements engineering.

Key aspects for identifying product line-specific requirements engineering t:

ned in terms of these aspects, and capabilities of tools and methods for supporting these

lities is

1sks

Category

Aspects

Reuse managg

application engineering, domain assets, domain engineering, product manag

ment platform, reusability

bment,

Variability mapnagement binding, variability

Complexity m

collaboration, configuration, domain architecture, enabling technology sy

nagement texture, traceability

pport,

Quality manag

ement measurement and tracking, cross functional verification and validation

Application engineering: Domain requirements should be reused and external variability for specific
application should be bound. As a result, application requirements are specified;

Asset: Domain requirements engineering provides a common portion of requirements (domain
requirements) to application engineering through asset repository. Therefore, the domain assets of
requirements engineering and management is a distinguished aspect;

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 engineeringand application requirements 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;

Enabling technology support: Technologies that are needed to enable product line requirements

engineering are a key success factor of product line implementation;

M
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pasurement and tracking: In product line requirements engineering, data collecti
d tracking need to consider domain engineering, application engineering, product
d domain assets. This means that the measurements for product line are mudtidin
s the required activities, roles, procedures, tools, and methods should bie,consider

itform: Platform enables to reuse common elements (e.g. artefacts, components, co

bduct management: Requirements engineering should deal-with reusability of thg
m the foreseen product line strategy. Since requirememnts-continuously evolve
th risks and opportunities, product management should monitor and support th
(uirements;

usability: The reusability of assets from requicements engineering processes is @
achieve the overall goal of a product line. Achieving reusability throughout thg
guirements engineering is a differentiating @spect;

kture: Product line requirements arexmajor inputs for establishing texture. P3
veloping rules and specific detail of functional and non-functional requirements, g
chitectural texture have to be established;

nceability: There exist variousikinds of trace links between variabilities and the 4
main/application requirements engineering. It is necessary to develop a traceabi
ndle tracing;

lidation and verification: In product line development environments, provisionin
idences for validation and verification of requirements from various viewpoints

a]lplication, varidbility, domain assets, etc.) is an important aspect, so differentiated

gle product.development should be provided;

riability: Variability in requirements engineering mainly deals with external variab
eusability strategy, which is not a concern of single product development.

bn, measures,
management,
hensional and
ed;

nectors, etc.)

nong products. Product line requirements engineering artefacts are key elements of a platform;

p product line
n accordance
b evolution of

losely related
product line

rticularly for
orresponding

rtefacts from
ity scheme to

b of objective
(e.g. domain,
schemes with

lity related to

5

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:

features of those base on market inputs;

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

5.1.1 Purpose of product scoping

The purpose of product scoping is to determine product portfolio definition:

wcts that the prndnr‘f line organization should bhe dmmlnping, prndnr‘ing, marketin g, and

1) The prod
selling;

2) The comf
and reach

hon and variable features that the products should provide in satisfying customer

3) A schedule for introducing the products to markets.

51.1.1 Inp

— A Product
In a custg
market ir
productl

— Market in|
— mark
— custg
— techn
— exist
— comp

— Other int{
product1

l1ts

mer-driven strategy, member products of a product ling are defined on demand ba
puts especially based on customer needs and wants.(In a producer-driven strate
ne organization defines the products.

formation: for the product scoping period, which comes from the following:
et segments, their characteristics and expected future evolutions;

mer needs and their expected evolutions;

ologies and their expected evolutions;

ng and potential competitors; and

etitive products and théipexpected evolutions.

rnal information: necessary to develop and maintain an understanding and contro
ne organization.as/a whole.

5.1.1.2 Outicomes

— Product
visible co

ing the long and short term business objectives of the product line organization; and

needs

definition strategy: two main types are customer-driven and’producer-driven strategies.

sed on
oy, the

of the

ortfoliosdefinition, i.e. a (initial) product roadmap including products, their extq

ernally

mop and variable feature sets, and a schedule for market introduction is establisTed.

— A High-levetproductiorn ptam s defined:

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
correct decision.

The

ethod should support structuring information to be used for scoping with

capabillities:

— S€

—

§
— re

A tool
follow

— ac

— al

ecting information to be used for scoping;
oviding a template for structuring necessary information;
uring out relationship among selected information set and their fationale;

prganizing information in accordance with the provided template.

ng:
cessing information to be used for scoping (or previding interfaces for accessing);

owing documentation using the template;

— supporting maintenance of the structuredtfformation;

— al

5.1.3

The gd
featur

The m
— id

— an

owing reuse of the structured information.

Identify products

PS.
bthod should suppert identifying member products with the following capabilities:
bntifying existing and/or future member products that may be produced in the pro
nerating-apossible member products list;

alysing the generated possible member products list (using goals, market definitio

the following

should support structuring information to be used for scoping by allowing the yser to do the

al of this task is to find. ntember products for a product line, a release plan, and their high level

duct line;

h, etc.);

— Se€

ecfing and dPFining an initial member prndnr‘fc list:

— Ve

rifying the defined initial member products list.

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

— Su
— Su

And it

pporting team collaboration;
pporting the documentation of the process for identifying member products.

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 regquifement
engineering);

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

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

— providing a document template for documenting common and variable features.
A tool should pupport analysing common and variable features bylallowing the user to do the follpwing:
— visualizinng common/variable features and product qualitiés;
— allowing locumentation using the template;

— allowing fhe analysed results being referred in, the further scoping and requirements engineering
activities

— supporting documentation of the rationale relate to the decision making and making it be rgferred
in the furfher scoping and requirementsengineering activities.

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

— structurihg issues concerning market information, an initial products list, and their high level
features;

— making decisions.using a decision process (e.g. brainstorming, Nominal Group technique, Ddlphi);

— verifying|tlie’decision;

— providing 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.

— THhe product portfolio definition is refined.

5.2.1.3 Tasks

— Identify functional domains. Find, analyse, and categorize functions~té maximize reusability.
Fynctional domains may be derived by grouping features and hierarchically defined|(i.e. including
sup-areas).

— Map features to functional domains. ldentified features are(distributed to identified functional
ddmains.

— Ddfine domain scope. Assess and select functional domains'that best lend themselves o reuse.

5.2.2 | Identify functional domains

Functipnal domains are identified and classified by experts with sufficient experience ahd knowledge
of pro@lucts in a product line. The technical feasibility of functional domains and featurgs is validated
and fegtures are further refined.

122}

The mgthod should support identifyingfunctional domains with the following capabilitie

— arnfalysing the functionalities of domains of the productline (rules of inclusion or exclugion, structure
dipgram, context diagram, etc are example approaches for defining boundary of domain);

— cafegorizing functionalities that are used together;
— ddcumenting and striicturing identified functional domains;
— verifying categorized functional domains.

A tool phould-support identifying functional domains with the following capabilities:

— sulpporting team collaboration;

— displaying 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:

— displaying functional domains and features (e.g. an excel worksheet composed of a functional
domains folumn and a features row);

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

— manage the relationship between functional domains and features.

5.2.4 Define domain scope
A domain scope is defined for relationships among the functional domains, products, and featurds.
The method should support defining a domain scope with thefollowing capabilities:

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

— selecting|functional domains using an appropriate decision-making process (e.g. brainstofming,
Nominal Giroup Technique (NGT), Delphi);

— managing issues relating to functional domain selection;

— verifying|the defined domain scope.

A tool should pupport defining a domain'scope with the following capabilities:

— displaying a domain scope definition;

— providing a collaboration.énvironment for reviewing, commenting, and communicating;
and it should pllow the @iser to do the following:

— assess, verify,and document the domain scope definition;

— raise and|resolve issues relating to the domain scope.

5.3 Asset scoping

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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timate 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.

— ROl estimates are produced.

(0)
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e
d
— D

(f
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th

5.3.2

Effort
from e

The m

capabillities:

— de

imate expected development effort for new products in the preduct portfolio definition
t, effort, and risk of including new products into the product portfolio. This calcul
learning from existing related products, development'constraints, systems/softws
d market attributes.

imate economic benefits from reusing proposed.assets. Estimate the economic benefi
isting assets, from reusing newly developed‘demain assets, and from reducing rewd
e to quality improvements.

rive asset proposals from economic evaluation results. Define the asset proposals in
nctional domains and features) and-their economic evaluation results. Establish as
extending the domain definition. Create detailed and quantified effort estimates f
e domain.

Gather historical datafrom existing single products

estimate can be eonducted based on the historical data such as measurement da
xisting relevantproducts for a specified period of time.

pthod should:support gathering historical data from existing single products with

finingwhat kinds of historical data should be collected;

— in
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— searching data;

— ve

rifying the validity of collected data.

ibout existing
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r all assets in

ta cumulated

the following

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;

oviding 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;

— defining ¢ffort estimate functions for the new products;
— providing metrics that can be used for effort estimates;
— allowing pdding a new metric if necessary.

A tool should|support estimating expected additional efforts required to adapt'petential assefs with
the following [capabilities:

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

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

— allowing pdding a new metric if necessary.

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

Some products included in a product portfolio definition are new ones, so the efforts for them have to
be estimated pased on the measurement data gathered from existing relevant products. This estimate
should be conlsidered separately for estimating the whole benefits from a product line.

The method ghould support estimatingthe expected development effort for new products [in the
product portfplio definition with the following capabilities:

— analysing relationships between existing and new products;
— analysing factors for the‘expected development effort for the new products;
— defining ¢ffort estifmate functions for the new products.

A tool should support estimating expected development efforts for new products in the product
portfolio defipitienwith the following capabilities:

— providing 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:

— documenting the process of estimating benefits from reusing proposed assets;

5.3.6
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porting historical data from various sources;

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

Derive asset proposals from economic evaluation results

al of this task is to integrate the previously estimated results for detriving asset
e costs and benefits due to a product line.

regrating effort estimates;

oup Technique (NGT), Delphi);

rifying the decision making.

cumenting asset proposals;

Eplaying asset proposals in a graphic user interface;

fering automatic calculation‘using input data and pre-defined cost-benefit function
bhlighting asset lists.that are necessary to develop as domain assets;

owingassetpropesals tobe used for tracing the gap between the estimated and actus
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bmainrequirements engineering

roposals that

pthod should support deriving asset proposals from economic data with the followinlg capabilities:

hking a decision on the asset proposals using a degision process (e.g. brainstornping, Nominal

should support deriving asset proposals from economic data with the following capabilities:

2

1 cost/benefit

iprial, and non-functional requirements are identified and documented with t

ose external
uld adhere to

the features defined in the asset proposals produced at the product line scoping. These features 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 and 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 Purppse 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
application requirements validation and verification subprocess;

Domain ” ies and
changes ¢n domain requirements. Because of the dual nature of the product line and the-domain
assets thpt are commonly used across applications, the complexity of traceability,‘and ¢hange
managenient are high, so an effective counter-plan for coping with the complexities.is.essentjial.

The purpose ¢f the domain requirements elicitation is to decompose, dis¢over, review, and undegstand
stakeholders’|needs and constraints related to a platform for a product line based on the outcomes of

the product lipe scoping.

6.1.1.1 Inppts

6.1.1.2 Outicomes

Informatipn from sources (stakeholders of a domain).
Asset proposal (from product line scoping).
A set of high-level features (from product liné\scoping).

List of exifting assets.

Domain ipformation (each.dpplication’s goals, problem definitions, current and potential|users,
requiremgents, stakeholdersyetc.) is maintained.

Domain information.sources links are established.
Context djagram‘is-defined.

Refined c¢mimon 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

ar

e 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
member products in a product line.

NOTE

6.1.2
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Examptesof techmiques to ettt TequiTenTents:
Goal Question Metric (GQM);

Quality Function Deployment (QFD);

Kano modelling;

Brainstorming.

Draw a context diagram

ext diagram describes the relationships between the;'domain environment and
brs. It also depicts the relationships among produét line members. This task ser
'ting objects and their interactions within a produet line.

bthod should support drawing a context diagram with the following capabilities:
bntifying the existing context diagrams foreach product line member;

alysing the domain environment (demain users, stakeholders, external systems, et
alysing operational environment;

alysing relations between.d family of products and identified domain entities;
hgramming the domain context.

should support dfawing a context diagram with the following capabilities:

oviding documentation templates for domain entities with respect to relations bet
e memberstand identified domain entities;

ovidingchecklists for identifying domain entities;

owing drawing up a domain context diagram.

product line
Ves to extract

ween product

6.1.3

Gather domain information

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:

— importing domain information into the domain requirements elicitation workspace;
— providing templates for documenting the gathered domain information;

— providing repository (registry) for preserving domain information;

— maintain|ng trace links between domain information and its sources.

6.1.4 Identify initial domain requirements

The goal of t}Is task is to capture initial requirements from the product line stakeholders.
The method should support identifying initial domain requirements with thefolowing capabilitjes:
— reviewing gathered domain information;

— refining Righ-level features to lower level features;

— identifyinig requirements related to features;

— collecting additional requirements for new applicationsiwithin a product line;

— describing domain requirements (e.g. ConOps, goalmodel, use case diagram, feature model)
— developinlg domain usage scenarios from the stakeholders’ points of view.

A tool should pupport identifying initial domainrequirements with the following capabilities:
— providing a browsing, reviewing, and.commenting environment on domain information;

— providing templates for documenting elicited domain requirements;

— modelling elicited requirements from the stakeholders’ points of view.

And it should fallow the user to/do the following:

— describe flomain requirements (standard template);

— describe flomain usage scenarios (standard template).

A izl J DI

6 1 5 R 1 dxarEl. aliciia 2 35 P
.
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Captured initial domain requirements are reviewed to ensure their completeness and correctness.

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

— 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);
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— documenting elicited and classified requirements.

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

— maintaining traceabilities between the elicited requirements and their sources;

oviding templates for documenting elicitation results;

— maintaining checklists for verification.

6.2 Domain requirements analysis

6.2.1 | Purpose of the domain requirements analysis

The purpose of this subprocess is to define functional requirements, quality requiréme
in the requirements and analyse their feasibility. As the requirements are analysed; vari
are reflined consistent with previous models, and a domain requirements analysis is conduycted with the

variab|
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lity in requirements process at the same time for managing variabilityymodels as g

Inputs

cited domain requirements.

tial set of common and variable features.

tial set of common and variable requirements.

Outcomes

iorities) are established.

main requirements model (commonality model is established by refining use case m
pdels, and context diagrams produced as part of requirements elicitation are re
tablished.

formation relevant-te variabilities. Variabilities in the level of domain requirements
pendencies, conistraints) are defined.

chnical/economic feasibility analysis results are produced.
ecklistfar review is defined.

nceptual test cases and scenarios for domain requirements are produced.

nts, and risks
nbility models

whole.

h-level domain requirements models (e.g. use case models, feature models, context ¢liagrams).

nctional and non-functional domain requirements (including constraints, dependencies, and

odels, feature
fined and are

(variabilities,

6.2.1.3 Tasks

— Classify and balance initial domain requirements. Initial domain requirements are classified 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 (variabilities)
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 requirements.
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6.2.2 Classffy and balance initial domain requirements

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 of
implementing certain critical requirements from numerous viewpoints (e.g. acceptable cost and
performance), and understand/determine the risks and priorities of the requirements.

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

Review the analysed domain requirements. Analysed domain requirements are reviewed for
identifyingamdcorrecting incompteteness and iMCOTTETLIESS:

This task seifves for classifying and balancing initial domain requirements. Goal${Obusiness| rules,
functional requirements, quality attributes, constraints, etc. are classified with respect to their cgqmmon
and variable ¢haracteristics, and their granularities, incorrectness, and contradiction are coordinated

for further anfalysis.

The method ghould support classifying and balancing initial domain requirements with the following

capabilities:

A tool should pupport classifying and balancinginitial domain with the following capabilities:

6.2.3 Analyse commonalities and variabilities

defining guidelines for balancing the level of abstractions of initial requirements;
decomposing the high-level initial domain requirements into’lower-level ones;
aggregating low-level initial domain requirements to‘higher level ones;

identifying conflicts among the initial domain requirements.

importing elicited initial domain requiréments and relevant information into the domain apalysis
workspade;

supporting editorial environmentfor decomposition or aggregation of initial domain requirements;
allowing fliscrimination of.edmmon and variable initial requirements;

providing documentation-templates for describing the classified initial domain requirement

2]

In this task, the’ common and variable requirements are analysed. In case of variabilities valiation

points, variants,.binding times, dependencies, and constraints are also defined.

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

20

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

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, and
their variants and types;
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— providing rationale and assumptions (if necessary) for the common and variable requirements

de

cision;

— 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;

— im

porting relevant information into the domain analysis workspace;

— sh

6.2.4

Requit
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A tool

owing relevant commonality and variability information that are already defined:

Model domain requirements

h requirements.

bdelling requirements (by using text or natural language orvisual modelling);
alysing requirements models for their completeness, correctness, feasibility, and v
fFining functional requirements (e.g. from scenarios; use cases);

fining non-functional requirements.

should support modelling domain requitements with the following capabilities:

— supporting domain requirements madelling or providing an interface for interac

m
— al
6.2.5

Protot

bdelling tool;
owing traces with domain rfequirements;

oviding a documentationtemplate for documenting the domain requirements mod

Create prototypes and analyse feasibility

yping is conducted for requirements that are ambiguous or have technical di

therealfter feasibilities are analysed based upon the prototypes.

Them

ioritizing domain requirements;

ements modelling should be conducted for ensuring completenesg\dind feasibilit}

F of identified

thod should support modelling domain requirements with the\following capabilities:

brifiability;

Ling with the

'ficulties, and

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

— c¢ch

oosing requirements to prototype;

— deciding what kinds of information to collect;

ototyping;

— gathering feedback and other necessary information from stakeholders designing and using the

pr

ototypes;

— analysing feasibility using the prototyping results.

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 cases 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 following capabilities:

— driving cpTnceptual teStTases and SCenarios to e USed 11T acCeprance tesSting (Conceptuat test cases
and scengrios should deal with variable requirements) based on domain requirements‘{omain
requiremgents models or spec.);

— producing reusable conceptual test cases and scenarios in application requirements engineefring;
— allocating a unique ID for each test case and scenarios.

A tool should|support developing conceptual test cases and scenarios for aceeptance testing wjth the
following cappbilities:

— supporting automatic/semi-automatic derivation from domain requirements;

— allowing |variabilities in conceptual test cases and scenari@s for later binding in each njember
product;

— providing a documentation template for documenting. derived test cases and scenarios;

— allowing |users to find and access relevant jnférmation (e.g. functional and non-fun¢tional
requiremgents, variability models);

— generating test cases semi/automatically from domain requirements.

6.2.7 Revigw the analysed domain requirements

The goal of fhis task is to ensure-that domain requirements are unambiguous and inclyde all
stakeholders’| requirements andtthat commonalities and variabilities are reviewed for ensuring
correctness, gconomic and techinological feasibilities, and completeness of common requirementk.

The method [should support reviewing the analysed domain requirements with the following
capabilities:

— identifyirnjg the-ambiguous or unverifiable analysed requirements;

— analysing them with relevant stakeholders and suggesting changes;

— analysing 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:
— importing domain requirements analysis results;

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

6.3.1 Purpose of the domain requirements specification

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.

6.3.1.1 Inputs
— Furnctformrat—anmd—mom=functionat—domain—regquirenents—tirctading—constraints;,—dependencies, and

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

— Software Requirements Specification (SRS) template.

6.3.1.2 Outcomes

— SRS for domain requirements is established. Domaintequirements specifications (i.e. SRS for product
lirfes) should distinguish commonly used requirements for all member products in thg product lines
arld application specific parts. Trace links from'the requirements to the sources are gstablished.

6.3.1.3 Tasks

— Identify sources of domain requirements to ensure that all stakeholders know the how and why of
eviery requirement in the SRS, to facilitate further clarifications, and to trace each reqyiirement back
tolits origin.

— Establish traceability throtigh explicit trace links from the requirements sources tp the domain
reguirements. Trace_links are needed among the domain requirements and between the domain
reguirements and-other domain artefacts (e.g. domain scoping). Trace links for manag|ng variability
are addressed in the Variability in requirements process.

— Dqcument domain requirements. Domain requirements are documented using an SRS femplate.

— Rqview-the domain requirements specification. Domain requirements specification iy reviewed for
ensuring documentation completeness and correctness.

6.3.2 Identify sources of domain requirements

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:

— Decision for commonality or variability;

— Rat

— Pro

onale for the decision;

Hucts related to each variability;

— Relgvant features derived from product line scoping.

6.3.3 Estaljlish traceability

Establishing frace links for a product line is typically more complicated than for a single appl
because in the product line context there are more information sources (e.g. stakeholders, e

products, ma

Ikets), more domain artefacts, more interdependencie€s and more valid configu

of the artefadts than in the single application development confext. Therefore, tools play esp
important roles in the product line context.

The method s

— establish
and vice-

— establish
— establish

A tool should

hould support establishing traceability with the following capabilities:

ng backward and forward trace links fron¥domain requirements to requirements s
Jersa;

ng trace links among requirements.artefacts including scoping artefacts;
ng traceability tables.

support establishing traceability with the following capabilities:

— presenting backward and forward trace links between domain requirements and their sour

— defining ¢xplicitly typedtrace links to determine whether a dependency between two artef

mandatofy (i.e. choosifig-a requirement X in a product makes it mandatory to choose a requit
roduct), éptional (i.e. choosing a requirement X in a product makes it possible I
to choose a requirement Y), or mutually exclusive (i.e. choosing a requirement
akes it impossible to choose the requirement Y in a product);

Y in the
necessar
product

cation
Kisting
ations
ecially

purces

CES;

acts is
ement
ut not
Xin a

requirements artefacts graphically;

tween

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

6.3.4 Docu

ment domain requirements

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

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

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

— defining reusable SRS template for documenting each product;
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— prioritizing domain requirements;

— 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);

— importing requirements models from the modelling tool for documentation;

— chlecking the document quality and consistency through spell checking, data dictiondries, acronym
taples, etc,;

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

6.3.5 | Review the domain requirements specification

The gdal of this task is to ascertain the completeness, correctness, unambiguity, and tracgability of the
domaip requirements specification.

The mlethod should support reviewing the domain requirements specification with [the following
capabillities:

— ensuring that domain requirements specification jnelides all necessary contents;

— confirming that domain requirements specification can be easily reused for deriving application
refjuirements specification;

— repolving and revising the domain requirements specification.
A tool phould support reviewing the domain requirements specification with the followinig capabilities:
— injporting and browsing domain requirements specifications;

— prpviding an environmeft or reviewing, discussing, and commenting on the [requirements
splecifications.

6.4 Domain requirements verification and validation

6.4.1 | Purposéof the domain requirements verification and validation

The pyirpose.of this subprocess is to ensure that product line requirements are complete, correct,
consisfent,and clear. Domain requirements validation should be conducted with varjability model

Va]ida iob-tomaintain consistencu bhetween the reaguirements and variahility
J 1 4

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

requirem

ents analysis.

— Validate (
domainr

— Validate ¢
are confir
or accept

— Baseline ¢
requirem
changes ¢
managen

— Initiate ch
managen]
requirem

6.4.2 Verif

omain requirements. The specified domain requirements (functional and non-fun
pquirements) are confirmed whether they are complete and correct set.

pnceptual test cases and scenarios for acceptance testing. Conceptual test casés and sce
med whether they are proper cases and scenarios for requirements-baséd system
hnce testing.

flomain requirements. This task establishes the agreed upon and approved set of cq
ents for all member products. When the task has been completed, all requirg
re subjected to thorough change and configuration contrel\during domain requirg
ent.

ange management process. Appropriate change management processes and configu
ent systems are initiated in this task to enablefwell-managed changing of the d
ents after the requirements have been baselined:

y domain requirements

This task ensyires that the domain requirements are‘clear, understandable, and testable.

The method s
— verifying
— identifyir
— providing
— verifying
A tool should

— guiding v|

hould support verifying domain requirements with the following capabilities:
the specified domain requirements artefacts;
g ambiguous or unverifiable requirements;
checklists for verification;
common andwariable requirements for optimization.
supportvetifying domain requirements with the following capabilities:

erification process;

— showing

rtional

narios
esting

mmon
ments
ments

ration
omain

he Specified domain requirements and relevant information;

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

— co
— c¢ch

— va

nfirming whether missing or contradicting domain requirements exist;
oviding checklists for validation;
ecking the completeness and correctness of domain requirements;

lidating the defined variabilities including their variants and dependencies.

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

— guiding the validation process;

fo

— 1ndg

6.4.4

Concej
valida
of mer
scenar

The m
the fol

esenting the specified domain requirements and relevant information;
oviding multi-user write access to the same document;
ovidingan environment forteamreviewing, marking up,and commentjrigofdomain

oviding a documentation template for documenting the validatign réesults (includ
" the review decisions and the measures taken to correct the issues found);

tifying relevant stakeholders about the validation status.

Validate conceptual test cases and scenarios for acceptance testing

ptual test cases and scenarios commonly used)by all applications within a prq
ed to ensure that they are trustworthy enough' to validate the completeness an|
hber products. During application requiren¥énts engineering, application specific {
ios are defined on top of the domain acceptance criteria.

bthod should support validating conceptual test cases and scenarios for acceptanc
owing capabilities:

fining validation criteria for conceptual test cases and scenarios;

A tool
follow

—  br
sc

— Vj:dating whether variabiliti€s are structured well in conceptual test cases and scen|

firming whether application specific test cases and scenarios for acceptance t
rived.

should suppértvalidating conceptual test cases and scenarios for acceptance tes
ng capabilities:

owsing-and accessing the domain requirements assets for validating conceptual {
Pnarios;

equirements;

ng rationales

duct line are
d correctness
est cases and

P testing with

arios;

bsting can be

ting with the

est cases and

— accessing traces among domain requirements assets, variability model, and derined cC

ca

ses and scenarios;

— allowing semi-/automated validation reports.

6.4.5

Baseline domain requirements

onceptual test

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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A tool should

managing the configuration of the baselined domain requirements.

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 configuration
management systems.

6.4.6

Initiate change management process

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

management fiefiTed T the TEqUITEIMEnts Managerment.

The method should support initiating a change management process with the following capabiliffies:

— establishjng a change management environment (e.g. the change management. process|and a
supporting change management information system);

— institutilg a change management information system and a supporting configyration
managenjent system.

A change marjagement information system and a supporting configuration-management system should

be instituted o support the initiation of the change management process-with the following capalhilities:

— initializir]g the repository where the baselined domain requirements can be stored when basglining
has been pompleted;

— settinguj) interfaces for interacting with change managementinformation system and configyration
managenient system.

6.5 Domain requirements management

6.5.1 Purpgpse of the domain requirements management

The purpose pf the domain requirements management is to schedule, coordinate, and documgnt the

domain requirements engineering process (elicitation, analysis, documentation, and validatiop) and

deal efficientl1y and effectively with stakeholders’ change requests during product line and prodyct line

member deve]opment.

6.5.1.1 Inpputs

— Change nequests\ for domain requirements (from Domain Engineering or from Appljcation
Engineer{ng),

6.5.1.2 Outconres

New base

lines and versions of domain requirements documents are established.

are documented.

A change

28

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.

Impact analysis results (including impacts for domain requirements and application requirements)
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Variability in requirements) are documented.

6.5.1.3 Tasks

ap

proved changes are communicated to all affected stakeholders.

Change requests for variability models (this is addressed in variability evolution sub-process of the

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

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
backward direction.

M
dg

R4
of
in
dy

M
in
th

M
an
fr

inage versions of domain requirements. Versions of artefacts or work products prd
main requirements engineering are managed.

the controlled domain requirements baseline are recorded and reportéd) Status r
Clude the number of changes for domain requirements and the latest drtefacts’ vers
ring domain requirements engineering.

inage process improvement. The domain requirements engin€efing process and
formation systems are assessed and reviewed to understand ‘the strengths and
e implemented process. Improvements are implemented hased on these assessmen|

inage feedback. Feedback from other domain and application engineering process
d resolved. Changes for variable requirements that distinguish member products in
bm each other need to be conducted with the variability in requirements process

variability changes.

6.5.2

Chang
arera
are re
change

suppo
The m
ac
an

an

Manage domain requirements change

e management in a product line is complicated because change requests for domain
sed from application engineering-as well as domain engineering. Because domain

s are more difficult in the ptoduct line context than in the context of single produg
'ting tools and methodscare essential.

bthod should suppertimanaging requirements change with the following capabiliti
quiring change(requests for domain requirements;
alysing thé&impact on other domain requirements related changes;

alysingthe impact on other applications related changes;

aqproving changes;

duced during

cord and report status (Status accounting). Management records, that show.the statyis and history

eports should
ons produced

the enabling
veaknesses of
[s.

s is managed
a productline
for reflecting

requirements
requirements

lated to a number of applications within a product line, impact analyses of the requested

ts. Therefore,

PS:

tracking 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;
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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;

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

— validating trace links.

A tool should pupport managing traceability with the following capabilities:
— maintain|ng versions of requirements trace links for recovery;

— updatingfthe trace links;

— showing fraceability information to a stakeholder in a certain role whenthe'stakeholder requests it.

6.5.4 Mandge versions of domain requirements

Applications fan share a number of versions of domain requifements artefacts. Tools havel to be
provided to cppe with these complexities.

The method should support managing versions of domain requirements with the following capabhilities:
— specifying recent versions of the baselines of domaitr requirements artefacts;
— describing the differences between baselines ef'‘domain requirements artefacts;
— managing the history of versions for recovering from failure.

A tool should pupport version managementof domain requirements with the following capabilities:
— generatinlg an automatic version humber;

— providing a recovery mechanism;

— providing a repositoryformanaging version history;

— tracing the pertineint artefacts under the version control (requirements, models, etc.);

— controlling versions of the baselines of domain requirements artefacts over time.

6.5.5 Recordandreport 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 Mamage processimprovenremnt
This tgsk specifically deals with improving the domain requirements engineering lifecycle processes.

Note that overall product line process improvements are addressed in tools andsmethods for product
line tefhnical management.

The mgthod should support managing process improvement with the foHowing capabilities:
— cjlecting process improvement requests;

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

— dgveloping domain requirements engineering pro€ess improvement recommendatjons based on
prjocess improvement requests and appraisal results;

— dgveloping an action plan for implementing\the requested domain requirement$ engineering
priocess improvement;

— mapnaging raised issues during the domain requirements engineering process implenpentation.
A tool ghould support managing process improvement with the following capabilities:

— maintaining domain requirements engineering process assets (e.g. process descripfions, process
arftefacts);

— prpviding templates forndomain requirements engineering process appraisals;

— prviding templdtes for developing action plans for domain requirements enginepring process
inprovement.

6.5.7 | Manage'feedback

Feedback/related to domain requirements needs to be collected from various sources such as other
domaih 1U\1u11 erents CllsillCCl 1115 services—atd ayyl;\,at;uu quluil enrents CllsillCCl ;us Services. This
task should have the capability to deal with various kinds of feedback from all relevant sources 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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support managing feedback with the following capabilities:

establishing a channel for collecting feedbacks;

capturing and saving feedback and information about the sources of feedback;

the status of feedback;

cating the feedback processing results to the sources of feedback.

Variability management in requirements engineering

requirements process should be conducted in parallel with domain requirs

vq)ecause variability models are gradually clarified and modified together with.thed

n requirements. Variability modelling is started in the domain requirements-elic
1d the models evolve continuously throughout the product line life cycle.

establishes and maintains the external variability for the product(ine but part
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ural language and makes them explicit.
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7.1.1.2 Outcomes

7.1.1.3 Tas

Textual requirements documents explicitly expressing requirements variability are defined.

ks

— 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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Define requirements variability in textual requirements

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;

— d

picting the effect of a variability.

A tool

capabillities:

— hi
7.1.3
The g(

format.

enging

The m
follow

— ad

vdriability, e.g. unique identifiers for variants;

— ad

— st

— validating the readability©f;requirements variability documentation.

A tool
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— en
J— pr

7.2 )

should support defining requirements variability in textual requirements with

bhlighting variable requirements for discrimination;

oviding notation for making requirements variability explicit.

Document requirements variability in textual requirements

al of this task is to document structural and relationahinformation of variabilit
It should provide the means to select or process:variants in application
ering.

ethod should support documenting requirements variability in textual requirem|
ng capabilities:

ding structural information to textual requirements variability necessary to seled

ding relational information among textual requirements variabilities;

Fucturing the requirements.yariability to make processing be possible;

thould support docuinenting requirements variability in textual requirements with

abling tracelinks from a variability model defined separately;

oviding capability for identifying each variant uniquely.

ydriability in requirements models

the following

y in a textual
requirements

ents with the

t or process a

the following

7.2.1

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,
use 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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7.2.1.3 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 Defin

e requirements variability in model

The goal of th
its variants h

The method s
— makingr
— expressin
— expressin
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— providing
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hve to be made explicit by adding extra expressions.

hould support defining requirements variability in model with the following.capab
pquirements variability in requirements model explicit;

g explicitly the variation point, its variants, and constraints of variants;

g separately the variability of functional or non-functional requirements.

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

notation for separating the functional and non-functional requirements variabilit)

ment requirements variability in requirements model

it requirements variability is integrated into requirements model document
variability is documented by usiiig different requirements models, i.e. feature, us
n, sequence, data, and etc.

bhould support documenting requirements variability in requirements model w
hbilities:

hborations to requirements variability in requirements model;
ng relationships among the same requirements variability documented in differen

1es that@Support linking with variability model;

integrati

is task is to express variability by certain keywords or phrases. The variation point and

lities:

o~

ments
ations.
e case,

th the

ways;

g the requirements variability documents documented in different requirements
validatinl‘tmmmmwmwmmmmﬂmmjons.

odels;

A tool should support documenting requirements variability in requirements model with the following

capabilities:

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
on. Most of variability that is bound at requirements stage is external variability, but some of internal
variabilitv can be hound at requirements stage This cnhprnr‘pcc deals with requirements engineering

specific methods and tools capabilities related to variability mechanisms.

7.3.1.1 Inputs

— Ddfined domain of interest.

— A ¢atalog of variability mechanisms in requirements.
— Injtial variability model.

— Initial decision table.

7.3.1.2 Outcomes

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

— GYidance for the use of variability mechanisms»in requirements is documented.
— Sefected variability mechanisms in requirements are verified.

— Improvements for variability mechanisms are conducted.

— Variability model added requirements specific variability mechanism information is progluced.

— Dadcision table added requitements specific variability mechanism information is produded.

7.3.1.3 Tasks

— Identify variability”mechanisms in requirements is to categorize suitable variability mechanisms
from a catalggef variability mechanisms in requirements.

— Gyide the-use of variability mechanisms in requirements is to provide documented gujdance for the
precise lise of variability mechanisms in requirements.

— Vertfythe usage of vartabiiity echanisIisS I requirernents 15 o monitor the usage status of variability
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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model;

verifying

categorizing variability mechanisms in requirements and requirements artefacts;

the suitability of categorized variability mechanisms in requirements.

identifying requirements specific variability mechanism information added to initial variability

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

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

capabilities:

displayin

o variability mechanisms in requirements by categories:

allowing

allowing
informati

allowing
informati

7.3.3 Guidg

The goal of th
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7.3.4 Verif

The goal of
requirements

the catalogue management of variability mechanisms in requirements;

the revision of variability model for adding requirements specific variability’mech
on;

the revision of decision model for adding requirements specific variability mech
on.

 the use of variability mechanisms in requirements

s task is to provide guidance for selecting variability mechanism and ways for perfiq
and binding in a member product. The overall guidance is provided by ISO/IEC
borts concrete guides filled with requirement engineering specific practices.

should support guiding variability mechanisms in requirements with the fol

Ing variability mechanisms guidance"“ (defined in ISO/IEC 26557) to requil

g the exemplar usage of variability mechanisms for the precise use of vari
ms in requirements.

Fing guidance for the\precise use of variability mechanisms in requirements;

exemplar usage of variability mechanisms in requirements.

 the usage of variability mechanisms in requirements

this(task is to verify the effectiveness and efficiency of variability mechanig

anism

anism

rming
26557.

owing

ement

ability

support guiding variability mechanisms in requirements with the following capabilities:

ms in

Measures and metrics used for verifying the usage of variability mechanisms are defined, and the usage
status are measured and the results should be properly analysed for providing valuable feedbacks.

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

requirem

36

ents;

reviewing plan versus actual usage status of variability mechanisms;

deriving and tracing corrective actions.

measuring the effectiveness and efficiency of the categorized variability mechanisms in

© ISO/IEC 2016 - All rights reserved


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

ISO/IEC 26551:2016(E)

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
artefacts and to support variability that is bound at requirements stage.

mproved based

the following

capabillities:

— identifying improvement items for variability mechanisms in requirements;
— injplementing the identified improvement items;

— tracing the status of improvement items.

Atool $hould supportimproving variability mechanisms in reguirements with the followirlg capabilities:
— ddcumenting improvement items;

— shiaring improvement results with relevant participants.
7.4 Traceability between requirements.variability and variability model

7.4.1 | Purpose of traceability betweenrequirements variability and variability moglel

The purpose of this subprocess is_to‘establish links between requirements variability dpcuments and
variabjlity model defined separatély.

7.4.1.1 Inputs
— Rdquirements models-or textual requirements documents including requirements variabjlity.

— Vdriability moedels.

7.4.1.2 Outcomes

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

7.4.1.3 Tasks

— 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 should support defining explicit links between requirements variability and variability model
with the follopding-capabilities:

— importing and browsing a variability model;
— storing links between requirements variability and variability model;

— supporting assessment of deviations between requirements variability and vagiability moddl.

8 Asset nlanagement in requirements engineering

Asset managément in requirements engineering is a process in which the requirements arfefacts
resulting fromh domain and application requirements engineering aré.structured as assets. Varipbility,
as well as comqmmonality in domain requirements, is managed as domain assets. In addition, appljcation
requirements|artefacts with high reusability potential are defined as domain assets. Asset management
in requiremefts adds or develops extra elaborations and specifications to requirements artefpcts to
be reused as|domain assets. The relationship among requirements domain assets for being reused
successfully ¢r managing changes on them are also-analysed in this process area. Subprdcesses
for configuring domain assets and managing them jn“asset repository refer to asset management in
ISO/IEC 2655p.

Asset managgment in requirements engineering has two basic subprocesses:

— Domainr¢quirements artefacts as domain assets serves to identify and develop necessary information
to help application engineers reuse:domain requirements assets in their application development.
This procgss develops necessary glies that are used for integrating and orchestrating domainjassets
with othar domain assets andforreusing the assets. Such information is created and analysed when
the domaln assets are derived and refined;

— Applicatiqn requirements.artefacts as application assets serves to add extra descriptions indluding
relationships to application assets.

The domain [requiremients models and specifications are important domain assets as appljcation
requirements| engineering reuses them to define their requirements. And they are used to refine the
product line scop€ and business cases and determine the feasibility of requirements.

8.1 Domain requirements artefacts as domain assets

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

C mfioyiyration and appotationc £
RAgHtH- GO GHE-EHROtatioRs61

for donaain yroordyamontc artafacte axn dafinnd o daynl ed
domainrequirements-artefacts-are-defined-er-develgped.

8.1.1.3 Tasks

— Identify domain requirements artefacts managed as domain assets. Domain/sequirempnts artefacts
sgﬁh as models and specifications that are managed as domain assets ar€-identified. [This task also
covers application requirements models that have reuse potential.

— Ddfine configuration and annotation. Domain requirements artefdets identified as Jomain assets
arg structured according to the defined domain asset configuration and attached apnotations for
prioper reuse.

8.1.2 | Identify domain requirements artefacts managed as domain assets

The ggal of this task is to identify domain requiremefts artefacts that are reused as domain assets
including both common and variable requirements.

The method should support identifying domainrequirements artefacts managed as domajin assets with
the following capabilities:

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

A tool|should support identifying domain requirements artefacts managed as domain agsets with the
follow|ng capabilities;

— injporting domain requirements artefacts that have reuse potential;

— stpring the list of domain requirements artefacts as domain assets.

8.1.3 | .Define configuration and annotation

The goal of this task is to define and develop the further structure of domain requirements artefacts
that help with reuse for the application developments.

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:

configuration includes trace links with the relevant scoping assets);

allowing the access of domain requirements artefacts;

providing an editor for template definition.

8.2 Application requirements artefacts as application assets

allowing the access of existing information for defining configuration and annotation (the
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pf this subprocess is to establish the structure of application assets in requiremg
lationships with other application engineering processes.

lits
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ks

bplication requirements artefacts managed<ds application assets. Application requirg
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Pnts as

ments
lected

ations
sitory
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— selecting

ppplication requirements artefacts used at the later processes of application develo

A tool should support identifying domain requirements specification managed as domain assets with

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

40

assets that help it to be managed as assets is defined.
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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.

A tool should support defining configuration and annotation for application requirements assets with

the fol

9

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

allowing the access of application requirements assets;

prpviding an editor for template definition;

supporting trace links among application requirements assets;
S::“E

porting trace links between assets resulting from the laterapplication engineering processes.

Application requirements engineering

Applic
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gap bdgtween domain requirements and a member product’s requirements are analyse

requir
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and rgquests for additional or altered réquirements, are issued during the application

htion requirements come from the stakeholderS of a member product. The dom3
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ements stemming from the gap may héumet by implementing application specific
'ts. Application requirements artefacts to be integrated in the domain requiremsg

in variability
requirements
properly. The
. Unsatisfied
requirements
nts artefacts,
requirements

engindering. When high priority application requirements are shared by many applicaltions, domain

engingering should be requested to.ensure that the next platform release satisfy the req

Applic

Application requirements elicitation identifies stakeholders relevant to an appli

htion requirements engineering has five basic subprocesses:

irements.

cation, elicits
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application-specific.requirements and binds the appropriate variants;

Application requirements analysis first ensures that all requirements of the applicatior] stakeholders
arg understodd and scrutinized for incorrectness, omissions, and inconsisterlcies through
reguirements modelling. Requirements that cannot be satisfied through the domain fequirements,
thpat is{ the gap between domain and application requirements, are then documented, janalysed, and
ndgotiated;

Application requirements specification documents application requirements by adding a member
product specific requirements to the specification of the bound domain 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 Purpose 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 can be used to guide the application elicitation ensuring systematic reuse.

9.1.1.1 Inp
— Applicatid
— Domain a
— Variabilit]

— Binding in

[TtS

n stakeholders and other information sources related to the application.
csets related to the application.

) models related to the selected domain assets including trace links.
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— Applicatid
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9.1.1.3 Tas

— Draw a cd

ksets are selected.

ndings including the rationales of variability resolutions are conducted.

n specific requirements lists (in elicitation service) are made.

quirements gaps between application and.domain requirements are defined.

n variability model in requirements elicitation is defined.

ks

ntext diagram for an application. A context diagram for an application captures hig

entities

d those relationships (e.g. users of a member product, physical environment, o1

systems flelated to a member product).

— Identify the requirements gaps between domain and application requirements. The gaps an
impacts dre analysed.and evaluated. Application specific features defined in product line s
should b¢ decompésed into initial application requirements and additional application s
initial requirements and its derived requirements should be elicited.

— Bind the best.matching variants. Variants that meet the application requirements to the ma
possible dxtent are selected

h-level
other

1 their
coping
pecific

kimum

— Select domain assets. A set of domain assets associated with an application are identified from asset
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 find

42

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 environment and their
relations;

— drjawing an application context diagram.

9.1.3 | Identify the requirements gaps between domain and application téquiremernts

Applicption specific initial requirements which are not in domain requirements are elicitgd in this task.
The application requirements are assumed to significantly overlap/with the domain requirements.
However, detailed requirements elicitation and analysis only needs to b€ conducted for thgse application
requirements that cannot be implemented by using the product Jineplatform.

The nmethod should support identifying the requirements~gaps between domain and application
requirgments with the following capabilities:

— ddgriving initial gaps based on application specific féatures defined in product line scqping;
— dgcomposing application specific features into\application initial requirements;
— identifying additional gaps with the help 6fthe domain requirements and variability model;
— analysing the impacts of the gaps;

— refiewing the gaps with respectto’the required change efforts;

— crpating additional application specific initial requirements lists (including| preliminary
clgssifications - functional/non-functional);

— leyeraging the domainvariability model to help stakeholders understand domain reqiiirements and
rejise their requirements and expectations as necessary.

A tool phould support identifying requirements gaps between the domain and application[requirements
with the following capabilities:

— brjowsing the relevant scoping assets, domain requirements assets, and variability mpdel;

— providing a document template 1or 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;

— binding 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:

— importing the relevant variability models;

— importin

b other relevant domain assets into the application workspace;

— showing the variability models (e.g. variants and dependencies) for binding variability,

— indicatin

— checking

b the variants that best meet stakeholders’ needs and storing rationales for the sele

the variability dependencies and constraint dependencies of the selécted variants;

— recording the rationales for the decision.

9.1.5 Selec

I domain assets

A set of domain assets related to an application is elicited. When dom@ain assets are selected, the re

domain asset
set of domain

The method s

5 for the different product line stages should be elicited. The goal of this task is to
assets from the asset repository associated with/an application.

hould support selecting domain assets with*the following capabilities:

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

— evaluatin

i them from the viewpoints of application and the reusability requirements impo

the prodyct line.

A tool should

support selecting domain assets with the following capabilities:

— providing an interface to interactwith the asset repository;

— enabling

the stakeholders~to*view the variability model and associated domain requirg

(preferablly visually through' graphical models);

— importin

workspade;

b the relevantdomain requirements and variability models into the application engin

— recording the(rationales for the selections.

ctions;

levant
Mmine a

model;

sed by

ments

eering

9.1.6 Review 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:

— checking

trace links between the elicited requirements and their sources;

— integrating the requirements into the relevant domain requirements document;

— verifying
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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

Sp

ecific requirements;

— maintaining the checklists for verification.

9.2 Application requirements analysis

9.2.1 _Purpose of the application requirements analysis

The pprpose of the application requirements analysis is to refine the application |stakeholders’

requirements and constraints in order to extend the specification of the bound-variants into an

application requirements specification that fully meets the application requirements. Helevant tasks

includ¢ building prototypes, evaluating feasibility, and negotiating priorities” Becausq the relevant

domaih assets are typically reused as they are, only the application specifictéquirementg are analysed

and refined in detail, saving substantial resources compared to traditional Single-system|engineering.

The traceabilities among domain assets should be established.'arid well maintaingd in domain

requirgments engineering. In this subprocess, the relevant domain assets are retrigved by using

the traceability information. All outcomes of this subprocess~deal with application [requirements

holistifally, that is, both application specific requirements @nd the domain requirements associated

with the bound variants.

9.2.1.1 Inputs

— Elcited application requirements.

— Rdlevant domain assets.

9.2.1.Z Outcomes

— Functional/non-functional application requirements (including constraints, deperdencies, and
prijiorities) are refined.

— Application requireménts models (e.g. use case, feature model, context diagram, and dalta dictionary)
arg defined.

— Technical and\economic feasibility of the application (technical prototypes) are determined.

— Application-test cases and scenarios are defined.

9.2.1.3 \‘Tasks

© ISO/IEC 2016 - All rights reserved

Classify and balance application specific initial requirements. Application specific initial requirements
are classified into functionality, quality attributes, constraints, and other non-functional
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 variants.

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.

acceptabl

e 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 C(Class

ify and balance application specific initial requirements

This task clas
initial requirg

The method s
following cap

defining §

decompo
balancing

Kifies application specific initial requirements and then coordinates the granuldrity
ments for further analysis.

hould support classifying and balancing application specific initial requirements w|
hbilities:

ruidelines for balancing the level of abstractions of initial requirements;

bing the high-level application specific initial requirements into lower-level o
with the bound domain requirements;

aggregating low-level application specific initial requirements‘to higher level ones by bal

with the |

identifyin

A tool should
following cap

importin

importin
applicatig

supportir
requirem

allowing

pound domain requirements;
g conflicts among the application specific initial requirements.

support classifying and balancing application specific initial requirements w
hbilities:

b the domain requirements classification results for integration;

o

n requirements analysis workspace;

g editorial environmentfor decomposition or aggregation of application specific
ents;

discrimination—~of“derived requirements from domain requirements with appl

specific iitial requirements;

allowing

9.2.3 Analy

Hocumentation of the classified application specific initial requirements.

se’commonalities and variabilities

of the

ith the

hes by

Ancing

th the

b elicited application specifieinitial requirements and relevant information into the

initial

cation

This task analyses application specific requirements variabilities. Commonalities can be analysed for
considering adaptation. An application variability model may include new variabilities in accordance
with the decisions.

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

— Su

9.2.4

The gq
throug
are int

The m
— re
— re

— m
m

— an
A tool

— supporting requirements modelling;

— al
— st

— eX

9.2.5

Protot
integr
and fe
realiz4

pporting documentation for application specific variation points and variants.

Model application specific requirements

h modelling. Application models with defined variability bounds in domain require
egrated into the requirements models.

bthod should support modelling application specific requirements with the followi
fining the functional application specific requirements (e.g. from domain scenarios
fining the non-functional application specific requirements;

bdelling the application specific requirements in a consistent way with domain
bdels;

alysing the requirements models for their completeness; correctness, feasibility, an
ototyping if necessary to analyse feasibility.

should support modelling application specifictequirements with the following cap

owing tracing the models with application specific requirements;
bring and content management'of the rationale of the feasibility analysis;

changing information pertinent to prototyping with external prototyping tools.

Create prototypes:and analyse feasibility

yping is conducted only for the bound variants, application specific requireme
htion that are'\not conducted during domain requirements engineering to distingui
hsible requirements. If the bound variants have been fully implemented as part
tion process, prototypes can be realized quickly on top of the realized variants.

The mrthod should support creating prototypes and analysing the feasibility for applicg

follow

ents models

g capabilities:

use cases);

requirements

] verifiability;

hbilities:

hts, and their
sh ambiguous
bf the domain

ition with the

ne capabilities:
(=) I

— prioritizing the application requirements considering the priority of relevant domain requirements;

— ch

oosing 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.

©150/1
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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.

9.2.6 Develop conceptual test cases and scenarios for acceptance testing

The goal of t
integrate ther
and associate

The method s
the following

— developin]
their feas

— allocating
— deciding
— linking th

IS task 15 to develop appiication Spectfic TeqUITEIMENtS test Cases and Scemnart
h with the domain requirements test cases and scenarios developed in domain engin
with the bound variants in order to test application requirements holistically.

hould support developing conceptual test cases and scenarios for acceptance testin
capabilities:

g application specific requirements conceptual test cases and §cenarios and anj
ibility;

I a unique ID for each application test case in a consistent way with the domain’s;
bn the expected results for each test case;

e “prior to” and “after” relationships among test.¢ases and scenarios;

— integrating the application specific test cases with the demain test cases.

A tool should
following cap

— retrievin
bound va

— deriving
— managing

— storing t}h

9.2.7 Revid

The goal of t

support developing conceptual test cases“and scenarios for acceptance testing w
hbilities:

Fiants;

pplication specific test cases and scenarios based on domain test cases and scenar
F the test cases by their IDs;

e “prior to” and “after” relationships among test cases and scenarios.

w the analysed application requirements

application st

hkeholders’ requirements. It should be particularly ensured that application requirg

s and
eering

g with

1lysing

th the

b domain requirements conceptual test cases from the asset repository for testing the

10S;

his task-is to ensure that application requirements are unambiguous and inclfide all

ments

derived by bixllding variability and application specific requirements are well-harmonized.

The method should support reviewing the analysed application requirements with the following

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 application specific
requir nrents—aird iutc51 ate-thermwith-thedomain+ Cbluil ements—assoctated-with—the-bqund variants.
All outcomes of this subprocess thus deal with application requirements holisticallg)li.e. that both
application specific requirements and the domain requirements associated with the(bound variants are

coverdd.

9.3.1.1 Inputs

9.3.1.2 Outcomes

9.3.1.3 Tasks

Dqmain 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 scenaios.

SRS for the application is produced.

Trpce links to application requirements sources including the domain requirements assodiated with the
bdund variants are established.

Identify sources.of-application specific requirements. This task serves to ensure that stakeholders for
the applicatientspecific requirements know why and how every application requiremgnt belongs to
the SRS and+to facilitate further clarification. The results are then integrated with the dpmain’s result.

Establish™ traceabilities for application requirements. Traceabilities relevant t¢ application
refjuitements are established.

Document application specific requirements. The functions and capabilities that are required by
a specific application should be provided along with required constraints and the 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 specificationis reviewed
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;

— identifying the sources of application specific requirements;

— adding aphnotation to application specific requirements in a consistent way with the-domain
requiremgent.

A tool should pupport identifying the sources of requirements for the bound variants with the following
capabilities:

— allowing feference to information from the application requirements elicitation to the appljcation
requiremgents analysis;

— providing templates for recording the requirements annotations.

9.3.3 Estaljlish traceabilities for application specific requiremeénts

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

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

— establishing trace links to their sources, domain requirement, and to the application variabilityjmodel.
A tool should pupport establishing traceability for the bound variants with the following capabilities:
— storing the application requirements trace links;

— showing 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 requir¢ments
specification.|For this*purpose, the domain requirements specification should also be well structured.

The method hould 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 following

capab

— identifying all the rationales for the decision;
— ddcumenting the rationales for the variability bindings.

A tool should support documenting the rationale of the variability deeision with

capab

— allowing reference to the rationales with the relevant decisions;

— prpviding document templates for documenting the rationales.

9.3.6

The goal of this task is to ensure the correctness;:.completeness, and unambiguity of
ition requirements. Because the domain requirements specification is reviewed during domain
requirements engineering, in this task, only the application specific requirements sy
reviewed.

applic

The njethod should support reviewing the specified application requirements with

capab

— arnalysing the contents of application requirements specification;

— repolving issues and revising application requirements specification.

A tool

— injporting and browsing the application requirements specification;

— prpviding(an environment for reviewing, discussing, and commenting on the
splecification.

9.4

9.4.1

ilities:

ilities:

Review the application requirements specification

ilities:

the following

the specified

ecification is

the following

should support reviewing the specified application requirements with the following capabilities:

requirements

N icati : ificati 1 validati

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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