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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

2018(E)

The main purpose of this document is to deal with the capabilities of methods and tools of software
and systems product line (SSPL) realization which includes detailed design and implementation. This
document defines how the tools and methods can support the software and systems product line-
specific realization processes.

Domain realization will be carried out based on domain architecture that provides structures and
constraints that govern the subsequent SSPL hfecycle processes The outcomes of domaln realization

T}

oduct line realization can be differentiated from a single product development becau
lowing aspects:

The outcomes of domain requirements engineering and domain architecture form the
productline realization unlike the case of a single productdevelopment{There are two core

3 realization
ocesses. Therefore reahzatlon support tools and methods should con51der both €n
ocesses, namely domain realization and application realization.

lneermg

se of the

basis for
brocesses

in product line realization: domain realization and application realization. The major aims of the

domain realization processes are to conduct detailed design andfiirther implementation|
domain architecture, which includes commonality and variability for a family of produgd
prepare necessary variability information for variability modelling. Whereas, the major a
application realization processes are to conduct detaileddésign and implementation for aj
realization and to bind variability whose defined bindingtime is realization stage.

is document can be used in the following modes:

by the users of this document: to benefit people’'who conduct detailed design and impler
for software and systems product lines;

by a product line organization: to provide guidance on the evaluation and selection for me
tools for product line realization; and

by providers of methods and toels: to provide guidance on implementing or developing
methods by providing a comprehensive set of the capabilities of tools and methods for pr
realization.

e ISO/IEC 26550 family of standards addresses both engineering and management proc
apabilities of methods and tools in terms of the key characteristics of product hne develop

based on
ts, and to
ms of the
pplication

hentation

hods and

tools and
bduct line

bsses and
ent. This
tion. Other

EC 26559
561, 1SO/
pvides an

application requlrements engineering are prov1ded in ISO/IEC 26551

processes and capabilities of methods and tools for domain design and application d
provided in ISO/IEC 26552;

ring and

esign are

processes and capabilities of methods and tools for domain testing and application testing are

provided in ISO/IEC 26554;

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 pr
ISO/IEC 26556;
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— processes and capabilities of methods and tools for variability mechanisms are provided in ISO/

[EC2

6557;

— processes and capabilities of methods and tools for variability modeling are provided in 1SO/

IEC 2

6558;

— processes and capabilities of methods and tools for variability traceability are provided in 1SO/

IEC 2

6559;

— processes and capabilities of methods and tools for product management are provided in 1SO/

IEC 2

560;

— procg

— proce
IEC 2

— procg
in IS(

— other

6562;

/1EC 26563; and
s (ISO/IEC 26564 to ISO/IEC 26599) are to be developed.

sses and capabilities of methods and tools for technical probe are provided in ISO/IEC-26561;

sses and capabilities of methods and tools for transition management are provided in ISP/

sses and capabilities of methods and tools for configuration management of asset are provided

viii
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Information technology — Software and systems
engineering — Tools and methods for product line
realization

This document, within the context of tools and methods of detailed design and implementation for
sofftware and system product lines:

—| provides the terms and definitions specific to realization for software and systems product lines;

—| defines processes performed during product line realization (those procésses are dedcribed in
terms of purpose, inputs, tasks and outcomes);

—|{ defines method capabilities to support the defined tasks of each pto¢ess; and
—|{ defines tool capabilities to automate/semi-automate tasks or,defined method capabilities

This document concerns processes and capabilities of realization tools and methods for a|family of
prjoducts, not for a single system.
2| Normative references

There are no normative references in this docunient.

3| Terms and definitions
Fdr the purposes of this documentsthe following terms and definitions apply.
ISP and IEC maintain terminalggical databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

—|{ IEC Electropediacavailable at http://www.electropedia.org/

3.1
application component
component-that is selected, reused or newly developed for a member product (3.14)

3.p
application configuration

sttucture of a member prnﬂur‘l’ (Q‘IA)’ lnr‘]ndlng npphrnhnn components ('2 1) and n1p[1cat10n

interfaces (3.3)

3.3
application interface
interface that is selected, reused or newly developed by a member product (3.14)

3.4
application realization
one of the application engineering processes that includes detailed design and implementation

3.5
application-specific component
component that is developed for a specific member product (3.14)

© ISO/IEC 2018 - All rights reserved 1
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3.6
aspect

26553:2018(E)

special consideration within product line engineering process groups and tasks with which specialized
methods and tools can be associated

3.7

binding time of variability
stage when the value of variability is determined

3.8

componIﬁ-i-mp-lernentﬁtiuu
activity of realizing a component, including unit test

3.9

configur
parametq
bindings

3.10
domain ¢
reusable

3.11

domain interface

reusable

3.12
domain 1
one of the

3.13
extractiy
approach

3.14
member
producth

3.15

proactiv
approach
predictio

3.16

reactive
approach
requirem

Ation parameter
r provided by variable components or interfaces, so that its value is sé€lécted wh
occur

omponent
fomponent among member products (3.14) within a product line

nterface among the components of a member product (344 )within a product line

ealization
domain engineering processes that include detailed design and implementation

e approach
of developing the initial baseline of a product line from one or more existing products

product
elonging to the product line

e approach
of developing aninnovative product line or product variations based on organizatior
hs that anticipateZa stated product need

Aapproach
of developing a product line or product variations in response to stated needs or custon]
ents

al

er

3.17
texture

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

3.18

variability implementation
variability development in source codes or executable modules

© ISO/IEC 2018 - All rights reserved
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4.

ISO/IEC 26553:

Reference model for product line realization

1 Overview

2018(E)

Product line realization supports the detailed design and implementation of a product line. This
document provides requirements and guidance for building reusable components and member product-
specific components. Product line realization consists of two separated processes: domain realization
and application realization. Domain realization develops reusable components and interfaces that will
be reused in application realization. COTS (commercial off-the-shelf), open sources and/or licensed

th

'rr‘l-p:\ri’y p]::ffnrmc can-also be o cignifir‘:\nf parf of domain assets fngnfhpr with the orga

nizations’

oY}
w
nd
dd
of
th

Re
ar
ad

N(
ru
de
or

TH
lin
or]
m
im
an

N(
itd

/n domain artefacts. Many components are derived from domain components by selecting
hile member product-specific components or interfaces are built in application realization.

main and application realization are necessary to enhance the reusability and to¢raise cost
the product line. Organization realization management provides subprocesses-that deal wit]
P organizational level. Annex A describes the scope of realization activities.

alization of a product line shall be conducted using the common‘sules produced d
chitecture design. Architectural textures provide rules and congtraints that realizatid
here to, so that domain and application realization are coordinatedwell with each other.
TE1 The architectural texture is the collection of common rules for realizing the system, such
es and general mechanisms. Styles and design patterns are examples of the texture. Architectuy
mands the use of a hierarchy of layers, subsystems and components. It can require the use of the fagaj
the presence of an interface with a prescribed set of functions as each component.

e reference model specifies the structure of supporting processes and subprocesses fo
e realization. As shown in Figure 1, product ling(realization can be structured into seven
ganizational realization management, detailed domain design, domain implementation, \
inagement in realization, asset managementtin realization, detailed application design and a
plementation. Each process is divided into' subprocesses to address product line realizati
d each subprocess is described in terms-of the following attributes:

the title of the subprocess;

the purpose of the subprocess;

the outcomes of the subprocess;

the inputs to produee the outcomes;

the tasks to.achieve the outcomes; and

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

TE 2. SWhen the process, subprocess, outcomes and tasks are listed or described in a sentenc
liciZed in order to increase their visibility.

variants
However,

t all planned components and interfaces are built in domain realization. Hence proper strategies for

pfficiency
h these at

iring the
n should

as coding
al texture
de pattern

- product
rocesses;
bariability
bplication
bn issues,

iciently.

e they are
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Product Line Realization Operationalization

Organizafional

Organizational Variability )
Realization Detailed Domain Design Domain Implementation Managltleme.nt in
Management R : ; i ; - Realization
& Detailed Domain Design Detailed Domain Domain Implementation Domain Interface
Initiation Interface Design Initiation Implementation
i i ; Variabili
Organizational Detailed Domain Detailed Software Domain Component Software Domain Artefact, Mechanistryn
Planning for Component Design IDomain Artefact Design| Implementation Implementation Category in
e A 1
Realization Realization
D | I v Asset Management in Realization \ P
Organizational Domai —— o
Enablin; i i omain ; - pplication Variability in
o g Detailed Domain Implementation Attached Process for |Detailed Application Imnlementation Roalization
nvironyrent DESIEIT ATTEIATTS a5 Artefacts as Domain | REUSIg Domain || DeSIgn ATTeracts as Artefacts as Applicati
for Realifation Domain Assets Realization Assets || Application Assets elactsas Application
Assets Assets
» Traceability of

A 4

Design Initiation Interface Design

Operatipnal Detailed Application Design \{ Application Implementation
Managirg for - -
Real?z?ﬁon Detailed Application Detailed Application Application Application Interface

Implementation Initiation|

Implementation

Detailed Software Applicatior
ArtefactDesign

Detailed Application
Component Design

Application Component
Implementation

Software Applicatign
Artefact Implemefitation

Varijability in
Realization

An organjzation's life-cycle models and strategy guide its realization’ process in a proactive approag
e approach or an extractive approach. According to the* predictability of variations amo
member Pproducts, those approaches can be applied, i.e. when the variations are predictable, a proacti
is suitable, whereas when they are not, a reactive@pproach or an extractive approach can
ugh the variations are not predictable, the reuse of the existing assets (or COTS component
considered during components or interfaces-tealization.

a reactiv
approach

used. Thda
should be

4.2 Organization realization management

The orga

Figure 1 — Product line realization reference model

hizational realization management\ptrovides realization-specific managerial supports such
plans, engbling environments and operatiois. Organizational realization management shall serve to

the following and to define the capabilities of tools and methods for supporting them:

Orga

Orga
realis
mem
requi
that s

Orga
realiza
processes.

4.3 Domain realization

nizational planning for realization establishes an organization level plan to proceed to prody
line realization from produetline architecture design based on targeted product line requiremen

g

The domain realization encompasses the detailed design and implementation of domain components
and interfaces. Detailed domain design shall serve to do the following and to define the capabilities of

tools and methods for related support:

— Detailed domain design initiation starts the detailed domain design by following domain architecture

design specification.

© ISO/IEC 2018 - All rights reserved
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Detailed domain interface design elaborates on the detailed design of the interfaces of common and
variable components to expose required and/or provided functionality of the components.

Detailed domain component design elaborates the details of components such as classes and objects
to be decomposed into data structures and algorithms based on the reference architecture and
texture.

Detailed software domain artefacts design conducts detailed design for software domain artefacts’
functionalities that will be commonly used by member products of a product line.

Domain implementation

The domain implementation builds components and interfaces to be commonly used orte be selectively
uged by member products. Domain implementation includes building and buying components and

S
m
Dq
m

T}

bthods for related support:

porting infrastructure. The planned variability should be realized with_ adeéquate variability

chanisms, and core components and interfaces are validated based on thé~domain architecture.

main implementation shall serve to do the following and to define the capabilities of fools and

Domain implementation initiation starts the domain implementation by following detailed domain
design results.

Domain interface implementation realizes domain interfaces based on the detailed interfage design.

Domain component implementation realizes domain components (e.g., coding, compiling, linking and
loading in the case of software systems) based on the detailed design of the component.

Software domain artefacts implementation produces software files for software domain prtefacts’
functionalities that will be commonly used by‘member products of a product line.

e difference between domain realizationsand a single system realization is in that the| reusable

components of domain realization are loosely coupled, configurable, and may not be executable because

of

4

M
ex

for

re
fo

.p Asset management in realization

variability.

hjor domain assets in realization are detailed design artefacts, implementation arte
ecutable components. Application assets produced from application realization should be
application. In addjtion, application assets may be a part of core assets after being revi
engineered by donmiain engineers. The domain asset management in realization shall serve

facts and
managed
bwed and
to do the

lowing and to défine the capabilities of tools and methods for related support.

Detailed . demain design artefacts as domain assets make detailed domain design mgdels and
specifications conform to the domain asset structure that includes attributes to describe domain
assetssahd index/annotation to retrieve or trace them.

Domain implementation artefacts as domain assets make domain components and domain ihterfaces,

red PR ara daclaend 1 e g g g g filaoc confoa ot a7 e-dematassetstructure
VV JUSACIDUNCD IAVILV AVA WIS LA TSP S Pl U5l ullllllllls Au115uu6\, ITTIC O, CUITIVUI TITAITU VVILITI LIIU UUITIIAITITI dootT L ot .

Attached process for reusing domain realization assets defines processes that should be adhered to
when a member product reuses domain realization assets.

Detailed application design artefacts as application assets establish and maintain detailed application
design models and specifications for each member product to be referred to for later maintenance
and evolution.

Application implementation artefacts as application assets establish and maintain member product-
specific components and interfaces including executable artefacts for each member product to be
referred to for later maintenance and evolution.
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4.6 Detailed application application design

Application realization encompasses the detailed design and implementation of application components
and interfaces. The detailed application design shall serve to do the following and to define the

capabilities of tools and methods for related support:

— Detailed application design initiation initiates detailed application design that follows application

architecture.

— Detailed appllcatlon mterface deszgn elaborates on the detalled de51gn of the interfaces of application

classgs and objects to be decomposed into data structures and algorithms.

— Detatlled software application artefacts design conducts detailed design for application-speci
software application artefacts’ functionalities.

4.7 Application implementation

The applfcation implementation builds member product-specific components and interfaces. T
applicatign implementation shall serve to do the following and to definé the capabilities of tools a
methods for related support:

as

fic

he
hd

— Applitation implementation initiation srarts application implementation by following detailed

applifation design. In order to start application implementation, implementation configurations g
derivied from domain implementations and detailed appli€ation design should be ready for guidi
applifation implementation.

— Applitation interface implementation implements-application interfaces in accordance with t
detailled design specification.

— Applitation component implementation impléments application components in accordance with t
detailed design specification.

— Software application artefacts implementation produces software files for application-speci
software application artefacts’ functionalities.

4.8 Variability managementin realization

Variabilitly in domain desjigh.is distributed over domain components and interfaces in detailed desig
Variabilitly can appear id nranifold manners in domain assets, so they make the variability managems
complicated, particularly if they show widespread impacts. Variability mechanisms in detailed desi
and variapility mechanisms in implementation are quite different, so there are two different variabil
managenjents in1ealization, i.e. variability management in detailed design and variability managems
in implerhentation. Variability can be handled in a late stage of the member product lifecycle (¢
building fimie or run- tlme) as this offers hlgh flex1b111ty The Varlablhty management in realization sh

fic

In.
nt
n
ty
nt
.g.
nll

Jg

serve to do

— Variability mechanism category in realization identifies and classifies variability realization

mechanisms used in realization stage.

— Variability in realization deals with the capabilities to locate and implement variants in interfaces
and variants over components. This subprocess deals with variability model and variability

mechanisms in domain realization.

— Traceability of variability in realization establishes and maintains trace links between variability
and realization artefacts (e.g. detailed design artefacts, codes and object files) including trace links

between different abstraction levels of variability.
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The identification and analysis of the key differentiators between single-system engineering and
management and product line engineering and management can help organizations to understand the
product line and to formulate a strategy for successful implementation of product line engineering and
management. The key aspects have been defined in ISO/IEC 26550 and Table 1 shows the category of
the key aspects.

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

Category Aspects
Reuse management application engineering, domain assets, domain engineering, product manage-
ment, platform, reusability
Variability management binding, variability
Complexity management collaboration, configuration, enabling technology support, reference aychitec-
ture, texture, traceability
Qpality management measurement and tracking, cross-functional verification’and validatiop

Far product line realization, relevant processes and tasks shall be identified on the basi

as|

pY
fo

Application engineering. Application realization is theltask of application engineeri
domain components and interfaces are reused and thember product-specific compor
interfaces are implemented.

of these

pects. The concerns specific to product line realization will enable an drganization to underjstand the
oduct line realization relevant processes, subprocesses, tasks, methods and tools’ capabilities. The
lowing describes each aspect concerning product line realization:

hg where
ents and

Binding. Binding time of variability is important for the flexibility of a product line. Varigbility can

be introduced in realization and their binding times should be determined by consideri
offs. During domain realization, variability,bindings may occur at the defined binding t
decisions for the binding mechanisms of‘internal variability may be made.

Collaboration. Because it is very important that domain architecture and architecturg
are adhered to and large numbers of designers and developers are involved in domain rg
proper methods for coordinatingand aligning designers and developers should be devise

Configuration. As bindings eccur and member product-specific components and intej

ng trade-
mes, and

1l texture
alization,
.

faces are

added during realizatipn,~multiple versions of components and interfaces are generatled. Their

configurations should’ be'managed considering the entire product line.

Domain asset. Domain components and interfaces are the major assets of domain re
Domain components and interfaces, including variability models, should be properly mai
an asset base should be used to support their reuse.

Domajn ‘ehgineering. Domain realization is the task in domain engineering wher
componénts and interfaces are designed and coded and, if possible, compiled and built.

Enabling technology support. Technologies for managing the complexity of detaile

alization.
aged and

b domain

1 domain

desions coding and building should be sunported
(=] 7 (=] [=] Ul §

Measurement and tracking. Domain components and interfaces should be measured and
monitored from the viewpoint of the overall product line objectives for on time corrective actions.

Platform. Components and interfaces that constitute the platform of a product line are developed

during domain realization.

Product management. Since member products within a product line evolve contin

uously in

accordance with the changes of markets and business opportunities, product management should

monitor and support the evolution of domain realization.
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— Reference architecture. The reference architecture is the major input for domain realization. The
reference architecture provides the list of components and interfaces that should be developed
during domain realization.

— Reusability. For enhancing reusability of domain components, variability should be properly
distributed to components and interfaces.

— Texture. Texture produced during domain design provides common guidelines to realization by
specifying common rules and constraints for correct domain/application component and interface
realization.

— Tracpability. Traceability between domain/application design artefacts and domain/applicati
realifzation artefacts, between domain/application realization artefacts and domain/applicati

vari
vari

— Cros
and v
an in

— Varigbility. Variability is realized through components, interfaces, a sgt\ef classes, single class

lines

5 Orgg

5.1 Gel

Domain 1

ility model in realization, and between domain variability model in realization and applicati
ility model in realization, should be established and maintained.

5-functional validation and verification. Provisioning of objective evidences for validati

portant aspect.
of code.

inizational realization management

heral

erification of domain realization, application realization and variability model'in realizatior] i

ealization performs detailed domain design and implementation from domain architecture

and archfitectural texture. Architectural texture, which is defined through domain architectyre

processe;
managen
applicatig
ways. An

— Orga
plans

— Orga
envir
reali

— Orga
prod

5.2 Org

, should be adhered to by domain and application realization. The organizational realizati

n designers and developers performi-their works under the well-coordinated and manag
organizational realization management process includes three key subprocesses:

nizational planning for realization establishes and maintains domain and application realizati
to guide and control the pverall product line realization endeavours.

onments with those ef the previous stage and among varying environments that supp
ration activities.

nizational opération management for realization monitors and controls the overall progress
ict line realization.

panizational planning for realization

D1

ent offers integrated realization environments and managerial supports so that domain/

ed

nizational enabling environment for realization establishes and maintains interoperalple

rt

of

521 P

5.2.1.1

rincipal constituents

Purpose

The purpose of this subprocess is to establish a realization capability required for realizing components
and interfaces from the outcomes of the previous lifecycle stages. Domain architecture, application
architecture and their process artefacts are reviewed, and proper plans to precede realization should
be established based on the review results. Plans for realization should be harmonized with the plans
established in the organizational management of ISO/IEC 26556.

© ISO/IEC 2018 - All rights reserved


https://standardsiso.com/api/?name=b11deb24d71bd5d33c593bbedda68353

ISO/IEC 26553:

5.2.1.2 Inputs

2018(E)

The following inputs should be available to perform the organizational planning for realization process:

organizational transition plans;
domain assets configured in domain architecture stage;
application assets configured in application architecture stage; and

quality assurance results for architecture design stage.

T}
or|

T}
re

T}
th

T}

.2.1.3 Outcomes

e following outcomes shall be available as a result of the successful implémentatig
oanizational planning for realization process:

Organizational plans for detailed domain design are defined.
Organizational plans for domain implementation are defined.
Organizational plans for detailed application design are defined.

Organizational plans for application implementation are defined.

.2.1.4 Tasks

e organization shall implement the following tasks*with respect to the organizational pla
hlization process:

Confirm the readiness of realization: help ,ensure that domain/application architecture
have been completed as planned and the\resulting artefacts satisfy the required quality.

.2.2 Confirm the readiness.of realization

e goal of this task is to assure that the previous processes have been conducted enough to p
e domain/applicationrealization process.

e method should:support confirming the readiness of realization with the following capabi
making usé’efentry criteria which have to be assured to proceed to domain/application r¢

makinguse of entry criteria of domain realization which have to be assured to proceed to aj
realization (e.g. example entry criterion can be defined as “rules and constraints adhg
dpplication realization for the right reuse of domain realization artefacts should be defing

n of the

nning for

pDrocesses

Define realization plans: establish plans describing the realization subprocess, purposes, ¢utcomes,
activities, tasks, resources and actors and to making preparation for tracking its progress.

roceed to

ities:
alization;
pplication

red to in
d");

making use of checklists to evaluate the readiness; and

reviewing selected artefacts to confirm the readiness.

A tool should support confirming the readiness of realization by allowing the user to do the following:

share defined entry criteria;
report confirmed entry criteria; and

access the artefacts to be evaluated.
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5.2.3 Define realization plans

The goal of this task is to define realization plans including work plans, risk mitigation plans and
operation plans. A work plan includes a plan for acquiring and adapting COTS components.

The method should support defining plans for realization with the following capabilities:

— defining plans for domain/application realization in accordance with the readiness evaluation
results; and

— making preparation for traking the actual progress based on plans.

A tool shquld support defining plans for realization by allowing the user to do the following:
— accegs the templates of organizational-level product line plans;

— sharg organizational-level product line plans defined in the organizational managément of ISP/
IEC 266556;

— sharg plans with the relevant stakeholders; and

— trackprogress against the plans.
5.3 Organizational enabling environment for realization
5.3.1 Principal constituents

5.3.1.1 |Purpose

The purpjose of this subprocess is to provide integrated and interoperable enabling environments for
within apd between domain and application realization processes. Enabling environments include
hardwarg, software, skills, procedures, methods, techniques and tools necessary to execute domain ahd
applicatiqn realization. Particularly, this process‘deals with interoperability among tools that suppgrt
domain ahd application realization, including.tools for variability management.

5.3.1.2 |Inputs

The folloying inputs should be available to establish the organizational enabling environment for the
realizatign process:

— procgdures and estimated resources necessary to execute realization; and

— organizational plans‘for realization.

5.3.1.3 |Outcomes

The follgwing outcomes shall be available as a result of the successful implementation of the

: > 1 11 > P =l 1. dnne
organlizatrodar CIrauITTg CIVIT OIIIICIIC T0T CIIT T eallZdatIoIT Process:

— Enabling environment requirements in realization are identified and defined.

— Enabling environment for realization are maintained and improved.

5.3.1.4 Tasks

The organization shall implement the following tasks with respect to the organizational enabling
environment for the realization process:

— Analyse requirements for enabling environments: identify and define infrastructure necessary to
proceed to domain and application realization.
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— Establish and maintain enabling environments: maintain and improve the defined infrastructure
required for executing domain and application realization.

— Enable interoperability among related infrastructure elements: allow interoperation with those
hardware, software, procedures, methods and tools for domain and application architecture,
domain realization and application realization and variability modeling.

5.3.2 Analyse requirements for enabling environments

The goal of this task is to collect needs for infrastructure required for carrying out realization plans.

The method should support analyzing requirements for enabling environments with theffollowing
capabilities:

— reviewing gathered requirements for infrastructure;

—|{ resolving conflicts among requirements for infrastructure;
—| documenting rationale for conflict resolution; and

— documenting requirements for infrastructure.

A tool should support analyzing requirements for enabling envirgiments by allowing the user to do the
following:

—| utilize browsing, reviewing and commenting environments; and

— use templates for documenting requirements for infrastructure.

5.8.3 Establish and maintain enabling environiments

The goal of this task is to establish the-required infrastructure and maintain and improve the
infrastructure.

The method should support establishihg and maintaining enabling environments with the [following
capabilities:

— supporting acquisition efiinfrastructural elements (e.g. detailed design support tool, |IDE, unit
testing tool);

— providing integration of infrastructural elements; and
— allowing maintehance of stable infrastructure.

A tool should;support establishing and maintaining enabling environments by allowing the yser to do
the following:

— integrate infrastructure elements; and

. . 1 1 . . .~
— USC d COHIIIIUIIICAUIOIT CIIAaIIICT TOT SUg g TS LT HTITPTOVEIIICIIU OIT HTITT a5t utiure,

5.3.4 Enable interoperability among related infrastructure elements

The goal of this task is to enable interoperable environments that support domain/application
realization delivering realization artefacts from domain/application architecture. The interoperability
requirements among tools used in adjacent product line lifecycle processes are defined and addressed.

Enabling environments support application realization delivering application realization artefacts from
domain realization artefacts (e.g. domain design models, components, interfaces). The interoperability
includes environments required for binding variants in application.
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The method should support enabling interoperability among related infrastructure elements with the
following capabilities:

— allowing consistent domain realization with domain architecture and architectural texture;
— allowing consistent application realization with application architecture and architectural texture;

— linking variability management in domain realization with variability management in domain
architecture;

— allowing integrated domain realization and application realization through variability binding;

— ensuring availability of binding information (including rules and constraints) at right place‘ahd
time for application realization;

— allowing consistent and integrated variability model reference in design and realization;
— providing variability model view in realization; and

— provlding seamless link between domain variability models in realization and applicatipn
realifation.

A tool shquld support enabling interoperability among related infrastructuré elements by allowing the
user to d¢ the following:

— exchgnge data (e.g. models) for proceeding to domain realizationfrom domain architecture design
(this [deals with data exchange among domain processes, application processes and variability
modégls);

— exchdnge data for proceeding to application realization'from application architecture design;

— suppprt seamless proceeding of variability management from domain architecture design [to
domdin realization;

— usebjnding information in order to correctly derive application realization from domain realizatiqn;

— perfdrm variability binding for the censistent derivation of concrete realization in the applicatipn
realization process;

— estaljlish seamless link with ‘variability model in design for revising, decomposing or addipng
variapility;

— accegs variability model.at realization stage; and

— selecf relevant domain/application realization artefacts.

5.4 Organizational operational managing for realization

5.4.1 Principal constituents

54.1.1 Purpose

The purpose of this subprocess is to monitor and control product line realization progress. Measures
are defined for monitoring and controlling the realization progress.

5.4.1.2 Inputs

The following inputs should be available to perform the organizational operational managing for the
realization process:

— detailed domain/application design status information (e.g. planned versus actual, resource
consumed); and
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— domain/application implementations status information.

5.4.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the
organizational operational managing for the realization process:

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

— Data for measures are collected.

—|{ Corrective action list including its status for realization is established.

—|{ Capability improvement is realized.

5.4.1.4 Tasks

The organization shall implement the following tasks with respect to the(osganizational operational
managing for realization process:

— Monitor and control progress in realization: measure the actualredlization progress coprdinated
with the defined business values.

— Make corrective action and improvement in realization: pefform product line evolution, degployment
and innovation in realization.

5.4.2 Monitor and control progress in realization

The goal of this task is to check the progress of domhain and application realization based on ofjerational
plans against their assigned roles and responsibilities.

The method should support monitoring and controlling progress in realization with the [following
capabilities:

—|{ defining measures for monitoring and controlling domain/application realization progrgss based
on the assigned business values;

—| defining monitoring and controlling points including relations among those points located {n domain
realization or application realization; and

— measuring and ifitegrating the realization progress conducted in different organization uhits.

A tool should support monitoring and controlling progress in realization by allowing the user| to do the
following:

— colleetand integrate data (semi-)automatically;

—| (generate adequate progress reports (of plans); and

— share monitoring and controlling information with relevant realization participants.

5.4.3 Make corrective action and improvement in realization

The goal of this task is to activate corrective actions in realization, so that a product line organization
improves its capability for achieving its business value.

The method should support making corrective action in realization with the following capabilities:

— decomposing corrective actions into roles and responsibilities for domain and application
transferred from the higher level of management; and

— assigning roles and responsibilities to the relevant participants of realization.
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A tool should support making corrective action in realization by allowing the user to do the following:

— perform simulation for confirming the right assignment of roles and responsibilities; and

— letre

levant participants know their roles and responsibilities for delivering corrective actions.

6 Detailed domain design

6.1 General

In this prtcess, detailed attributes and methods for components and interfaces are declared. Detailled
domain design shall be consistent with the domain architecture and the architectural texture. [ntery

variabilit
Detailed

— Detai
proce

— Detai
— Detai

— Detai
protad

6.2 De
6.2.1 P

6.2.1.1

The purp
related ta
using det

6.2.1.2

The folloy
— COTS§
— dome
— doms

— doma

y can be added or previously defined variability can be refined during detailed domain/desig
lomain design process includes the following key subprocesses:

led domain design initiation sets up the readiness for proceeding detailed [domain desi
SS.

led domain interface design executes low-level designs for interfaces.
led domain component design executes low-level designs for componénts.

led software domain artefact design develops and documents-a detailed design for databas
cols, data streaming formats and threads.

failed domain design initiation
rincipal constituents

Purpose

the selected COTS and the qualification of detailed domain design capabilities such as tod
hiled design approaches, and required internal technologies.

Inputs

ving inputs should be-available to perform the detailed domain design initiation process:
selected in domaih architecture;

in requirefnents specification;

in architectural structure; and

in-architectural texture.

al
1.

=

9%
%2
-

pse of this subprocess is to initiate detailed domain design. Initiation tasks include decisions

Is,

6.2.1.3

Outcomes

The following outcomes shall be available as a result of the successful implementation of the detailed

domain d

— COTS

esign initiation process:

to be tailored are selected.

— Detailed domain design capabilities are established.

— Detai

14

led domain design is initiated.
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6.2.1.4 Tasks

The organization shall implement the following tasks with respect to the detailed domain design

in

6

The goal of this task is to make proper decision for selecting or modifying appropriate co

w

The method should support reviewing COTS from detailed design perspective with the

capabilities:

—|{ defining evaluation perspective (approach) for COTS selectiomjin detailed design;
—|{ supporting cost estimation necessary for tailoring or modifying COTS; and

— supporting evaluation for fitness of COTS under consideration.

— access information for the selected COTS component during domain architecture design;

—| perform data collection and calculation for cost estimation; and

TH
de

T}

A
fo

2.2 Review COTS from detailed design perspective

.2.3  Confirm inputs for,detailed domain design

itiation process:

check whether they will be reused as it is or not.

detailed domain design.

Review COTS from detailed design perspective: revisit and evaluate selected COTS components to

Confirm inputs for detailed domain design: revisit and evaluate inputs required for proceeding

established.

th low costs.

lowing:

describe rationale related to decision.

e goal of this task is-to-help ensure the quality of inputs required for the further proce
tailed domain design-task.

e method should-support confirming inputs for detailed domain design with the following d
defining ‘guality criteria from detailed domain design perspectives.

tool should support confirming inputs for detailed domain design by allowing the user
lowing:

Confirm detailed domain design capability: check whether required detailed design capabjlities are

nponents

following

fool should support reviewing COTS from detailed<design perspective by allowing the user{to do the

edings of

apability:

to do the

dCCESS O TIation for IMputs; and

record rationale related to decisions.

6.2.4 Confirm detailed domain design capability

The goal of this task is to check whether detailed domain design can be initiated properly.

The method should support confirming detailed domain design capability with the following capability:

— providing confirmation aspects for ensuring the readiness (e.g., plans, procedures, standards,

textures, tools, resources) of detailed domain design.
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A tool should support confirming detailed domain design capability by allowing the user to do the
following:

— access information for the established organizational level enabling environments.

6.3 Detailed domain interface design

6.3.1 Principal constituents

6.3.1.1

The purp
interface

6.3.1.2
The follov

6.3.1.3
The folloy

6.3.1.4

The orga
design pr

domd

refer

Evaly

Detai

Exam
retur
expo

Defin
domd

Verify
again
resol

Purpose

ose of this subprocess is to declare common and variable interfaces for components:Ma
can be provided for a component or they can be related with multiple components.

Inputs
ving inputs should be available to perform the detailed domain interface design process:
in requirements specification; and

bnce architecture specification.

Outcomes

ation results of detailed domain interface design are documented.

led design specification of domain interfacesare established.

Tasks

DCesSsS:

ine interactions among domain components: analyse the configuration parameters and
n values of interactiens-among the relevant domain components for finding services to
sed.

p the detailed initernal structures of domain interfaces: design methods provided or required
in interfaces,

' and validate detailed domain interface design: help ensure that the noncompliance issy
st product line architecture and errors in detailed domain interface design are identified a
ved.

ving outcomes shall be available as a result of the suceessful implementation of the detailed
domain ifiterface design process:

hization shall implement the following tasks with respect to the detailed domain interfdce

he
be

by

es
hd

Document detailed domain interface design: specify the detailed domain interface design.

6.3.2 Examine interactions among domain components

The goal of this task is to capture the details of interactions between components and find domain
services to be exposed.

The method should support examining interactions among domain components with the following
capabilities:

— revealing interactions between domain components;

— investigating common and variable services to be exposed; and

16
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A tool should support examining interactions among domain components by allowing the user to do the
following:

access domain architecture design;
visualize relationships among domain components; and

visualize variability included in interactions.

6.

Th
us

T}
th

th

Th
de
in

TH
f

)

8.3 Define the detailed internal structures of domain interfaces

e goal of this task is to define common and variable services including their signatures th
led as component interfaces.

e method should support the definition of the detailed internal structures of domain interf
e following capabilities:

differentiating variable interfaces from common interfaces;

providing variability mechanisms used at interface design;

providing a guidance that supports variability distribution to-interfaces;
reviewing binding time issues that should be decided dpPinterface design; and
defining signatures for common or variable interfaces.

fool should support the definition of the detailediinternal structures of domain interfaces by
e user to do the following:

utilize explicit notation in detailed design for differentiating variable interfaces from
interfaces; and

use detailed design environmentfor domain interfaces.

.B.4 Verify and validate detailed domain interface design

e goal of this task is to.confirm whether the detailed domain interface design adheres to
fined in domain architecture specification and help ensure the correctness of the detaile
rerface design.

e method should support verifying and validating the detailed design of domain interface
lowing capabilities:

designing test requirements, test cases and test procedures (these will be reused for in
testing after refinement) for variability-related interface verification; and

at will be

Aces with

allowing

common

the rules
d domain

with the

tegration
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A tool should support verifying and validating the detailed design of domain interfaces by allowing the

us

er to do the following:
access domain architecture specification;

describe variability in designing test requirements, test cases and test procedure; and

— send feedback for the identified non-conformance issues to related domain engineering process.

6.3.5 Document detailed domain interface design

The goal of this task is to specify and document detailed domain interface design.
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The method should support documenting detailed domain interface design with the following
capabilities:

— providing domain interface specification language;
— defining a documentation template that covers variability in detailed design of domain interfaces; and
— providing placeholders in a template for variability.

A tool should support documenting detailed domain interface design by allowing the user to do the
following:

— utilize the defined domain interface description language;
— use altemplate for documentation; and

— import the detailed design of domain interfaces, including variability in the form of b€ing easy to be
substituted.

6.4 Detailed domain component design
6.4.1 Principal constituents

6.4.1.1 |[Purpose

The purpose of this subprocess is to elaborate components so.that they can be reused correctly|in
different [member products including details of declared provided and required interfaces. Differgnt
componehts can be designed for each variant of variabilityor' a component can address variability.

6.4.1.2 |Inputs

The folloyving inputs should be available to perform the detailed domain component design process:
— domgdin requirements specification;

— domdin architecture specification; and

— detailed domain component andinterfaces design specification.

6.4.1.3 |Outcomes

The folloyving outcomes shall be available as a result of the successful implementation of the detailed
domain cpmponent design process:

— Evaldation resudts of detailed domain component design are documented.

— Detallled design specification of domain components is established.

6.4.1.4 Tasks

The organization shall implement the following tasks with respect to the detailed domain component
design process:

— Define detailed internal structures of domain components: design internal structures for using
relevant variable interface, internal variability and variable component.

— Verify and validate detailed domain component design: help ensure that noncompliance issues against
domain architecture, errors in detailed domain component designs and non-conformance with
related domain interfaces are identified and resolved.
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— Prepare test inputs for unit testing: generate test inputs such as test cases and test data with test

engineers.

— Document detailed domain component design: specify the detailed design of domain components.

6.4.2 Define the detailed internal structures of domain components

The goal of this task is to design domain components in accordance with the common and variable

se

rvices defined in domain interfaces.

Tt
fo

—|{ providing variability mechanisms used at component design;

—{ providing a guidance that supports variability distribution to components;

—|{ reviewing binding time issues that should be decided at component desjgn;

— expressing explicitly components that include variability or variable.components; and

— visualizing commonality and variability in domain component diagrams.

— utilize explicit notation for expressing components that include variability; and

6.4.3 Verify and validate detailed domainomponent design

T}

C

T}
fi

o

rgﬂgs defined in domain architecturalctexture and help ensure the correctness of detaile
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lowing capabilities:

use detailed design environment for domain coniponents.

e goal of this task is to confirm whethey the detailed design of domain components adhe

ponent design.

e method should support verifying and validating detailed domain component design
lowing capabilities:

designing test requirements, test cases and test procedures (these will be reused for in

supporting validation for conformances among variability related components;
validating-the testability of detailed domain component design related to variability; and

evaltiating quality attributes considering related variability in detailed design level.

with the

fool should support defining the detailed internal structures,of“domain components by allpwing the
user to do the following:

res to the
1 domain

with the

tegration

testing after refinement) for variability related component verification against relevant iterfaces;

to do the

tdol should support evaluating detailed domain component design by allowing the user

towimng:
access domain requirements specification;
access domain architecture specification;

describe variability in designing test requirements, test cases and test procedures; and

send feedback for the identified non-conformance issues to related domain engineering process.

6.4.4 Prepare test inputs for unit testing

The goal of this task is to design test cases and test data that will be used in unit testing. Test engineers
that will test domain components should participate.
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The method should support preparing test inputs for unit testing with the following capabilities:

— manipulating variability in test requirements, test cases and test procedures for unit testing; and
— assuring testability for components.

A tool should support preparing test inputs for unit testing by allowing the user to do the following:
— access domain architecture texture; and

— describe variability included in test requirements, test cases and test procedures.

6.4.5 ocument detailed domain component design
The goal pf this task is to make detailed design specification of domain components.

The method should support documenting detailed domain component design with~the following
capabilities:

— definling a documentation template that covers variability in detailed domain:cérmponent design; apd
— providing placeholders in a template for variability.

A tool shguld support documenting the detailed domain component design by allowing the user to o
the following:

— utiliZe a template for documentation; and

— impoptdetailed domain componentdesign with variability in the form of being easy to be substituted.
6.5 Detailed software domain artefact design
6.5.1 Principal constituents

6.5.1.1 [Purpose

The purpjose of this subprocess is te.make detailed software domain artefact design besides domdin
interface$ and domain components. Software domain artefact include database, data communicatign,
protocol 4nd threads.

6.5.1.2 |[Inputs

The folloving inputs¢gshould be available to perform the detailed software domain artefact desi
process:

q
=

=]

— domdin requirements specification; and

— domdinfarchitecture specification.

6.5.1.3 Outcomes

The following outcomes shall be available as the results of the successful implementation for the
detailed software domain artefact design in the domain process:

— Evaluation results for detailed software domain artefacts are documented.

— Detailed design specification for software domain artefacts is established.
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6.5.1.4 Tasks

The organization shall implement the following tasks with respect to the detailed software domain
artefact design process:

— Define Detailed software domain artefact design: elaborate detailed design to other artefacts.

— Verify and validate Detailed software domain artefact design: help ensure that noncompliance issues
against domain architecture and errors in detailed domain software artifact designs are identified
and resolved.

— Prepare test inputs for unit testing: generate test inputs such as test cases and test data|with test
engineers.

— Document Detailed software domain artefact design: specify the detailed design, of-domain{software
artifact.

6.5.2 Define Detailed software domain artefact design

The goal of this task is to design software domain artefacts in accordance with the basic serfvices (i.e.
dqtabase, communications, threads) defined in domain architecture:

The method should support defining detailed software domainyartefact design with the [following
capabilities:

— providing variability mechanisms used at detailed software domain artefact design;
—| providing a guidance that supports variability djstribution to detailed software domain drtefacts;

— explicitly expressing detailed software domain artefacts that include variability o1 variable
artefacts; and

—| visualizing commonality and variability in each artefact (e.g. visualizing variability in dafa models
for database).

A tool should support defining detailed software domain artefact design by allowing the user|to do the
following:

— utilize explicit notation\for expressing variability for each type of software domain artefdcts; and

—|{ use detailed design environment for producing detailed design artefacts for each common|software
artefact’s functionality.

6.5.3 Verify‘and validate detailed software domain artefact design

The goal of this task is to confirm whether the detailed design of software domain artefacts adheres to
the rulés-and constraints defined in domain architecture and texture, and help ensure the cofrrectness
of|detailed software domain artefact design.

The method should support verifying and validating detailed software domain artefact design with the
following capabilities:

— supporting validation for conformances with domain architecture;
— validating the testability of detailed software domain artefact design related to variability; and

— evaluating quality attributes considering related variability in detailed software domain
artefact design.
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A tool should support verifying and validating detailed software domain artefact design by allowing
the user to do the following:

— access domain architecture specification and texture; and

— send feedback for the identified non-conformance issues to related domain engineering process.

6.5.4 Prepare test inputs for unit testing

The goal of this task is to design test cases and test data that will be used in unit testing. Test engineers

3 4 o | - e dde . 1 1.l - b=
that will festdomatrsoftwareartifactsshoutd par trcrpate:

The methlod should support preparing test inputs for unit testing with the following capabilities:

— designing test requirements, test cases and test procedures (these will be reused for‘integratipn
testing after refinement) for variability related to software domain artefact verification; and

— suppgprting validation for conformances among variability related to software domain artefacts.
A tool shquld support preparing test inputs for unit testing by allowing the user\to-do the following:
— acceds domain architecture texture; and

— allowf the description of variability in designing test requirements, test cases and test procedure

6.5.5 Document detailed software domain artefact design

The goal pf this task is to make a specification for detailed spftware domain artefact design.

The method should support documenting detailed software domain artefact design with the following
capabilities:

— definling a documentation template that covers variability in detailed domain software artifagts
design; and

— providing placeholders in a template for'variability.

A tool shquld support documenting the'detailed software domain artefact design by allowing the uder
to do the following:

a template for dociimentation; and

— impoft detailed software domain artefact design of with variability in the form of being easy to pe
substituted.

7 Domnain implementation

7.1 General

Domainimplementation makes tangible and executable (after bindingin the case of variable one) common
and variable components including relevant interfaces (in case of software domain, implementation
means writing codes). Domain implementation can include variability, so all components including
interfaces are not concrete. During domain implementation, components that consist of software,
system and subsystems are loosely coupled with each other. Domain implementation process includes
the following key subprocesses:

— Domain implementation initiation sets up the readiness for proceeding domain implementation
process.

— Domain interface implementation produces tangible and executable common and variable interfaces.
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— Domain component implementation produces tangible and executable (after binding in the case of
variable one) common and variable components.

— Software domain artefact implementation produces software files for the common software domain
artefact functionalities.

7.2 Detailed domain implementation initiation

7.2.1 Principal constituents

7.2.1.1 Purpose

The purpose of this subprocess is to initiate domain implementation. Initiation tasks includ¢ decision
refated to qualifying domain implementation capabilities such as tools, use of domdain implerhentation
approaches and necessary technologies.

7.2.1.2 Inputs
The following inputs should be available to perform the detailed domain/design initiation progess:
—|{ detailed domain design specification; and

— required domain implementation capabilities.

7.2.1.3 Outcomes

The following outcomes shall be available as a result’of the successful implementation of th¢ detailed
ddmain design initiation process:

— Domain implementation capabilities are established.

—{ Domain implementation is initiated.

7.2.1.4 Tasks

The organization shall implentent the following tasks with respect to the detailed domajin design
inJtiation process:

— Confirm inputs forydomain implementation: revisit and evaluate inputs required for pfoceeding
domain implementation.

— Confirm demain implementation capability: check whether required domain implerhentation
capabilities are established.

7.2.2< \Confirm inputs for domain implementation

The—goat—of—thits—task—ts—totrelp—enmrsure—the—quatity of tmputs—required—for—proceeding domain
implementation.

The method should support confirming inputs for domain implementation with the following capability:
— defining quality criteria from domain implementation perspectives.

A tool should support confirming inputs for domain implementation by allowing the user to do the
following:

— access information for inputs; and

— record rationale for decision.
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onfirm domain implementation capability

The goal of this task is to check whether domain implementation capability is adequate to initiate
domain implementation immediately .

The method should support confirming domain implementation capability with the following capability:

— providing confirmation aspects for ensuring the readiness (e.g., plans, procedures, standards,
textures, tools, resources) of domain implementation.

A tool sh

following

— accegs information for the established organizational level enabling environments.

7.3 Do

7.3.1 Principal constituents

7.3.1.1

The purp
In accord

7.3.1.2

The folloyving inputs should be available to perform the donain interface implementation process:

— detail

7.3.1.3

The folloy
interface

— Writden source codes for domain interfaces are produced.

— Execl

7.3.1.4

The orgg
implemer]

— Imple
inter

ould support confirming domain implementation capability by allowing the user to do t

he

main interface implementation

Purpose

pse of this subprocess is to implement all interfaces that are declared in the interface desig
hnce with the defined strategy, the level of interface detail should be compromised.

Inputs

led design specification for domain interfaces:

Outcomes

implementation process:

table files of domain interfaces are produced.

Tasks

tation progess:

facé design.

ving outcomes shall be available as a result of the successful implementation of the domdi

ment-domain interface: make common interfaces concrete based on the detailed domdi

n.

nization shall¥implement the following tasks with respect to the domain interfdce

— Buil

domain interfaces: make domain interfaces executable.

— Verify and validate domain interface implementation: help ensure thatimplemented interfaces adhere
to the constraints defined in architectural texture and detailed design specifications and errors in
interface implementation are removed.

7.3.2 Implement domain interface

The goal of this task is to write codes for domain interfaces based on the detailed design of domain
interfaces.
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The method should support the implementation of domain interface with the following capabilities:
— providing variability mechanisms (related to interfaces) used at implementation;

— reviewing binding time issues that should be decided at implementation; and

— expressing commonality and variability at code level.

A tool should support implementing domain interface by allowing the user to do the following:

— utilize a coding or parts implementation environment that supports the expression of common and
variable intertaces.

7.8.3 Build domain interfaces

The goal of this task is to create executable domain interfaces. Building task and Verifying/yalidation
tapk should be conducted iteratively.

The method should support building domain interfaces with the followingapabilities:

—| providing variability mechanisms (related to interfaces) used at btild time; and

—|{ building interfaces that include variability.

A tool should support building domain interfaces by allowing-the user to do the following:

—{ use an environment that builds common and variable.interfaces.

7.8.4 Verify and validate domain interface implementation

The goal of this task is to confirm whether;domain interfaces are implemented consistgntly and
cgﬁ‘rectly against the detailed domain design'and whether domain interfaces adhere to the cofstraints/
rufles defined at domain architecture design.

The method should support verifying and validating domain interface implementation [with the
following capabilities:

— executing verification forsdomain interfaces related to variability; and
—|{ validating interface canformances related to variability.

A tool should supportverifying and validating domain interface implementation by allowing the user to
dd the following:

— verify fordomain interfaces related to variability;

— recordwerification and validation results;

—| Arack the status of identified non-compliance issues by separating commonality and Varialrility; and

— send feedback for the identified non-conformance issues to related domain engineering process.
7.4 Domain component implementation
7.4.1 Principal constituents

7.4.1.1 Purpose
The purpose of this subprocess is to implement components that provide the commonality and required

variability. Domain component implementation should be conducted in accordance with domain
implementation strategy.

© ISO/IEC 2018 - All rights reserved 25


https://standardsiso.com/api/?name=b11deb24d71bd5d33c593bbedda68353

ISO/IEC 26553:2018(E)

7.4.1.2 Inputs
The following input should be available to perform the domain component implementation process:

— detailed design specification of domain components.

7.4.1.3 Outcomes

The following outcome shall be available as a result of the successful implementation of the domain
component implementation process:

— domdin components (e.g. source code and executable in case of software) are produced.

7.4.1.4 |Tasks

The orgdnization shall implement the following tasks with respect to the domain compongnt
implementation process:

— Implgment domain components: make components (write codes in the case if Seftware) based on the
detailed domain components design.

— Build|domain components: make domain components tangible and executable.

— Verify and validate domain component implementation: help ensuré that implemented components
adhere to the constraints/rules defined in architectural textupe.and detailed design specifications
and drrors in domain components are removed.

— Integfatedomain components: integrate domain components and COTSbased ondomainarchitectufe.

7.4.2 Implement domain components

The goal pf this task is to make concrete domain-components based on the detailed design of domdin
componefts.

The methlod should support the implementation of domain components with the following capabilitigs:

wn

— providingvariability mechanisms (related to components) that can be specialized atimplementatign;
— reviewing binding time issués that should be decided at component implementation;
— explifitly expressing vatiability included in component implementation; and

— allowing easy configuration in member products.

A tool sHould support the implementation of domain components by allowing the user to do the
followingf

— refer|variability mechanisms in component implementation; and

— establish links between variants and related components to allow easy configuration.

7.4.3 Build domain components

The goal of this task is to create executable domain components. In the case of software product line
this task includes compile, linking and loading. Building task and verifying/validation task should be
conducted iteratively.

The method should support building domain components with the following capabilities:
— providing variability mechanisms (related to components) that can be specialized in build time; and

— expressing explicitly variability in build time.
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A tool should support building domain components by allowing the user to do the following:

— utilize an environment that builds common and variable components.

7.4.4 Verify and validate domain component implementation

The goal of this task is to confirm whether domain components are implemented consistently
and correctly against the detailed domain design and whether domain components adhere to the
constraints/rules defined at domain architecture design. Verification includes unit testing for a
component.

The method should support verifying and validating domain component implementation|with the
following capabilities:

— providing ways to handle variability included in a component for verification (é.g-unit teqting);
—|{ executing verification for domain components related to variability; and
—|{ validating conformances against related domain interfaces.

A tool should support verifying and validating domain component implementation by allowing the user
to|do the following:

—|{ verify for domain components related to variability;
—| record verification and validation results;
— track the status of identified non-compliance issue$.by separating commonality and variability; and

— send feedback for the identified non-conformance issues to related domain engineering pfocess.

7.4.5 Integrate domain components

The goal of this task is to make the-possible integration of platform based on the definel domain
arrhitecture.

The method should support integrating domain components with the following capabilities:
— allowing loosely coupled.integration for variable interfaces; and

— allowing loosely coupled integration for variable components.

=}

A tool should suppertintegrating domain components by allowing the user to do the following:

—| utilize intégration environment for domain; and

—| interact'with integration testing tools.

7.5“2Software domain artefact implementation

7.5.1 Principal constituents

7.5.1.1 Purpose
The purpose of this subprocess is to implement software domain artefact that provides the commonality

and required variability. Software domain artefact implementation should be conducted in accordance
with domain implementation strategy.
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7.5.1.2 Inputs

The following input should be available to perform the software domain artefact implementation
process:

— detailed design specification of software domain artefacts.

7.5.1.3 Outcomes

The following outcome shall be available as a result of the successful implementation of the software
domain artefactimplementatiom process:

— Software domain artefacts (e.g. database, data communication, threads) are produced.

7.5.1.4 |Tasks

The orgahization shall implement the following tasks with respect to the softwaré domain artefgct
implementation process:

— Implgment software domain artifacts: materialize software domain artefacts (write codes in the
case |f software) based on the detailed software domain artefact design:

— Build|software domain artefacts: make software domain artefacts ready to execute.

— Verify and validate software domain artefact implementation: help'ensure that implemented softwdre
domgin artefacts adhere to the constraints/rules definedyin*architectural texture and detailed
design specifications and errors in software domain artefacts are removed.

7.5.2 Implement software domain artefacts

The goal pf this task is to make concrete software domiain artefacts based on their detailed design.

The metlod should support the implementation of software domain artefacts with the following
capabilities:

— providing variability mechanisms (related to software domain artefacts) that can be specialized|at
impl¢mentation;

— expr¢ssing explicitly variability included in software domain artefact implementation; and
— allowfing easy configuration in member products.

A tool shquld support thelimplementation of software domain artefacts by allowing the user to do the
followingf

— refer|variability mechanisms in software domain artefact implementation; and

— estaljlish links between variants and related software domain artefacts to allow easy configuratign.

7.5.3 Build software domain artefacts

The goal of this task is to create executable software domain artefacts. In the case of software product
line this task includes compile, linking and loading. Building task and verifying/validation task should
be conducted iteratively.

The method should support building software domain artefacts with the following capabilities:

— providing variability mechanisms (related to software domain artefacts) that can be specialized in
build time; and

— expressing explicitly variability in build time.
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A tool should support building software domain artefacts by allowing the user to do the following:

— utilize an environment that builds common and variable software domain artefacts.

7.5.4 Verify and validate software domain artefacts

The goal of this task is to confirm whether software domain artefacts are implemented consistently
and correctly against the detailed design and whether they adhere to the constraints/rules defined at
domain architecture design. Verification includes unit testing for a software artefacts.

T iy toatt i i following
capabilities:

—| providing ways to handle variability included in a software domain artefact for-verification (e.g.
unit testing);

— executing verification for software domain artefacts related to variability;and
—|{ validating conformances against relavant software domain artefacts.

A tool should support verifying and validating software domain artefacts by allowing the usey to do the
following:

—|{ verify software domain artefacts related to variability;
—| record verification and validation results;
— track the status of identified non-compliance issue$.by separating commonality and variability; and

— send feedback for the identified non-conformance issues to related domain engineering pfocess.

8| Variability management in realization

8.1 General

The majority of variability is anaterialized through variability mechanisms that can be uded in the
replization stage. Moreoveryinternal variability can be newly introduced or predefined variapility can
bd refined. Thus variability,models should be refined and trace links should be refined accoildingly. In
addition variability mechanisms used to introduce variability should be properly documentegl in order
to| provide necessar{-information to application realization. Variability management in re¢alization
process includes the)following key subprocesses:

— Variability'wiechanism category in realization maintains variability mechanism category syitable for
variability bound at realization stage;

— Vaniability in realization describes variability in realization explicitly and document varjability in
realization; and

— Traceability of variability in realization establishes and maintains trace links between variability
and realization artefacts.

8.2 Variability mechanism category in realization
8.2.1 Principal constituents

8.2.1.1 Purpose

The purpose of this subprocess is to establish and maintain variability mechanism category specific to
realization.
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Decisions for many of the variabilities and their binding times are made at design time, and SSPL
realization conducts detailed design and implementation in accordance with the decision, i.e.
architectural structure and texture. Variability in the realization stage is realized by variability-enabling
mechanisms such as inheritance, overloading/overriding, configuration parameters, polymorphism,
parametric polymorphism and so on. Particularly, a lot of configuration parameters are defined at the
realization stage for implementing variability and decision sets for the post-implementation time, i.e.
compile time and run time are also defined. Such variability mechanisms can be classified into three
categories; SSPL specifically defined mechanism, Language extension mechanism and Language
support mechanism. The following list provides the exemplar variability mechanism category in
realization:

8.2.1.2

The follo
realizatio

— variapility mechanisms in realization (elicited from.frem variability mechanism pool).

8.2.1.3

The follov
mechanis

8.2.1.4

The organization/shall implement the following tasks with respect to the variability mechanis
category

30

SPL 3
Lang

Lang
tagge

Lang
poin
met

guids

Varia
Guidd

Usag

Ident

pecifically defined mechanism: variability realization mechanisms in Common Variabil
hage description (existence, substitution, value assignment and opaque).

d value and notes).

lage support mechanism: inheritance, polymorphism, parameterized class, generics in cod
cut and advice concepts in AOP (aspect-oriented programming), framework implementati
ds (e.g. hotspots and hooks) in framework.

Inputs

wing inputs should be available to perform the variability mechanism category in t
n process:

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

Outcomes

ving outcomes shall be available as akesult of the successful implementation of the variabil
m category in the realization procéss:

bility mechanisms used for implementing variability in realization are categorized.
nce is tailored specific to-realization stage.

b status of variability mechanism category in realization is traced.

Tasks

n the realization process:

fy-variability mechanisms in realization by category: find variability mechanisms suitable f

Variabi]ify inrealization

ty

Llage extension mechanism: the use of UML (unified modelling language) extensions/(stereotyjpe,

bS,

m

or

Guide the use of variability mechanism category in realization: support correct use of variability
mechanism.

Trace the usage status of variability mechanism category in realization: check the efficiency and
effectiveness of variability mechanisms.

Update variability mechanism category in realization: improve variability mechanism category.
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8.2.2 Identify variability mechanisms in realization by category

The goal of this task is to find variability mechanisms suitable for the characteristics of domain and
variability in realization. Variability mechanisms should be reviewed depending on the decisions for
architectural structure, texture and enabling environment.

The method should support identifying variability mechanisms in realization by category with the
following capabilities:

— reviewingthe available variability mechanisms to determine whether they comply with the explored

architectural decisions and texturesin realization time:
7

—|{ assuringwhetheravariability mechanism fully covers the defined variability includingdependencies
and constraints;

—|{ assuringwhetheravariability mechanism fully covers the defined variability including depgndencies
and constraints that should be bound in the implementation stage; and

— evaluating ease of binding and configuration.

A ool should support identifying variability mechanisms in realization' by category by allgwing the
user to do the following:

—| refer detailed design level variability mechanisms pool with their usage guidance;

— refer detailed implementation level variability mechahiSms pool with their usage guiflance for
selection; and

—|{ store rationales for variability mechanism selection.

8.2.3 Guide the use of variability mechanism category in realization

The goal of this task s to provide guidancedor selection and decisions for binding time and configuration
mechanisms, and performing binding.in a member product. The overall guidance is providgd in ISO/
IELC 26557. This task supports concréte’guide creation filled with realization-specific practicep.

The method should support guiding the use of variability mechanism category in realizatior] with the
following capabilities:

— tailoring variability. mechanism selection criteria specific to realization stage;
— tailoring detailedjprocedures for variability mechanism selection and use in realization stage;
—| tailoring cenfiguration guides and rules in realization stage.

A tool should support guiding the use of variability mechanism category in realization by allpwing the
user to dethe following:

— ¢share guides and rules for variability mechanism operation with relevant participants; arrd

— access guides and rules instantly for performing variability mechanism operation.

8.2.4 Trace the usage status of variability mechanism category in realization

The goal of this task is to trace the effectiveness and efficiency of variability mechanisms identified in
category.

Measures and metrics used for tracing the usage status of variability mechanisms are defined, and the
usage status are measured and the results should be properly analysed for providing valuable feedback.
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The method should support tracing the usage status of variability mechanism category in realization
with the following capabilities:

— confirming whether variability mechanisms in realization (e.g. variability mechanisms in codes)
can correctly realize the defined variability dependencies;

— confirming whether variability mechanisms in realization can correctly realize the defined
constraints;

— providing evaluation algorithm for verifying whether a variability mechanism satisfies the defined
varia ilify dpppndpnr‘ipc and constraints: and

— veriffing the testability of variability mechanisms used in realization.

A tool shpuld support tracing the usage status of variability mechanism category in realization py
allowing the user to do the following:

— visudlize variability mechanisms in realization;

— verify whether the variability mechanism properly supports the defined<variability includipg
dependencies and constraints; and

— verif} testability of variability mechanisms used in realization.

8.2.5 Update variability mechanism category in realization
The goal pf this task is to improve the established variability mechanisms by category.

Variability mechanisms in realization identified by category’/can be re-organized and improved based
on analydis results of their usage status.

The method should support updating variability mechanism category in realization with the followihg
capabilities:

— prepqring items for variability mechanisfn‘category improvement;
— imprpving variability mechanism category; and
— propggating improvement resylts'to variability mechanism pool.

A tool shquld support updating variability mechanism category in realization by allowing the user to do
the following:

— sharg¢ improvementitems for variability mechanism category among appropriate participants;
— sharg improved, variability mechanism category; and

— perfdrm automatic propagation of improvement results to variability mechanism pool.

8.3 Variabilityimreatization
8.3.1 Principal constituents

8.3.1.1 Purpose
The purpose of this subprocess is to address variability with the interfaces, components and source codes.

The architect usually only determines what interfaces exist, what their role is and which components
should provide or require the interface. The most important constraint on an interface is the variability
in the different components that have to be connected. Detailed designs of interfaces related to
variability obey the guideline provided by architectural textures.
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8.3.1.2 Inputs

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

domain architecture including texture;
domain implementation strategy;
domain realization specification; and

variability model in architecture.

2018(E)

Th
in

T}
pr

T}
or|

T}

.B.1.3 Outcomes

.B.1.4 Tasks
e organization shall implement the following tasks with €espect to the variability in r
ocess:

.B.2 Model variability in realization

e following outcomes shall be available as a result of the successful implementatjonyof the yj
the realization process:

Variability model is refined and extended.

Variability in realization is explicitly documented.

Model variability in realization: describe variability by using separate models.

Maintain variability mechanisms in realizationr~$dpport the usage of mechanisms to in
variability in realization.

Document variability in realization: specify variability introduced during interface and c
realization in order to support correctselection.

e goal of this task is to refinéand extend the variability model in realization, as variability
newly added at the realization stage.

e method should support modeling variability in realization with the following capabilities
supporting thevariability refinement and extension in the variability model;

providingdways for discriminating variability in the variability model that is newly adde
or extendéd in realization from variability introduced in the previous stages; and

supporting the verification and validation of variability model.

ariability

balization

plements

mponent

is refined

d, refined

fool should support modeling variability in realization by allowing the user to do the follow

ng:

perform variability model refinement and extension in realization stage;

utilize notations for discriminating variability in variability model that is newly introduce

d, refined

or extended in realization with variabilities defined from the previous stages (e.g. annotation,

colored notation);

perform the maintenance of variability model configuration by each domain engineering process; and

document variability model refinement history.
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8.3.3 Maintain variability mechanisms in realization
The goal of this task is to find possible binding mechanisms for variability in realization.

The method should support maintaining variability mechanisms in realization with the following
capabilities:

— defining variability mechanisms used in the realization stage (e.g. generic class, container class,
parameterized abstract class);

— defining aspects to be checked for choosing the best variability mechanism in realization; and

— suppprting decision for variability mechanisms.

A tool shquld support maintaining variability mechanisms in realization by allowing the user t6 do the
following

— perfdrm simulation for the possible variability mechanism in realization;
— document the chosen variability mechanism; and

— recor1|d rationales for the decision.

8.3.4 Document variability in realization

The goal pf this task is to conduct a proper documentation for interfaces and components that include
variability. This includes a description of used variability mechanisms and possible reuse contexts.

The methjod should support documenting variability in inteffaces with the following capabilities:

— confifming whether interfaces and componentstthat include variability are consistent with
variapility model; and

— providing elaborations that differentiate variable interfaces and components from those in commpn
[e.g. §tereotype and note in UML models, XML (extensible markup language) markup tags].

A tool shquld support documenting variability in interfaces by allowing the user to do the following:

— utiliZe notations that differentiate variable interfaces and components from those in common (d.g.
UML extensions, variability mechanism expressed by annotations to UML);

— visudlize relationships among variable interfaces documented in different ways; and

— differentiate realizdtion artefacts-related variability from those in common (e.g. parameterizatipn
tags In class diagfam, stereotyped or tagged entity model, marked code fragments).

8.4 Traceabhility of variability in realization

8.4.1 incipal constituents

8.4.1.1 Purpose

The purpose of this subprocess is to establish and maintain links between realization artefacts related
to variability and variability models defined separately.

8.4.1.2 Inputs
The following inputs should be available to perform the traceability of variability in realization process:

— detailed domain and application design specifications;
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domain and application implementation artefacts; and

variability models in detailed design.

8.4.1.3 Outcomes

2018(E)

The following outcomes shall be available as a result of the successful implementation of the traceability

of

variability in realization process:

Trace links among different realization artefacts that include variability are established and

8.4.1.4 Tasks

T}
re

8.4.2 Define trace links among variability in different realization artefacts

Th
in

T}
w

al

8.41.3 Define tracelinks between realization artefacts and variability model

T}
ar|

TH
w

e 1
HIdIitdIirncu.

Trace links between realization artefacts and variability models are established.

e organization shall implement the following tasks with respect to the traceability of var
hlization process:

Define trace links among variability in different realization artefagts;\éstablish and main
within variability introduced in realization artefacts.

Define trace links between realization artefacts and variability)model: establish and main|
between realization artefacts and the variability model,

e goal of this task is to establish and maintain explicit trace links among variability that af
different realization artefacts.

e method should support defining trace littks among variability in different realization
th the following capability:

maintaining links among variability spread out different realization artefacts.

tool should support defining: trace links among variability in different realization art
owing the user to do the following:

visualize links among.wvariability in different realization artefacts.

e goal of thistask is to establish and maintain explicit links between domain/application r
tefacts and\the domain/application variability model.

e method should support defining trace links between realization artefacts and variabil
th-the following capability:

ability in

fain links

fain links

e defined

artefacts

efacts by

balization

ty model

maintaining links of variability model with variability in realization artefacts.

A tool should support defining trace links between realization artefacts and variability model by
allowing the user to do the following:

visualize trace links between realization artefacts and variability model;

record links between variability in realization and variability model.
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9 Asset management in realization

9.1 General

During realization, detailed design artefacts, tangible and executable components, components that
include variability, application detailed design artefacts and components and interfaces are generally

managed

as assets. Domain realization artefacts shall be properly structured and managed in order

to be reused by member products. Application realization artefacts shall be properly structured and

managed
process i

in order to be used by each relevant member product. Asset management in the realization

cludes the Fn]]nuring five l(r:-y cnhprnr‘nccnc-

— Detai
artef

— Domq
artef

— Detar
appli

— Appli
implé

— Attag
engii|

NOTE
evolution.

9.2 De
9.2.1 P

9.2.1.1

The purp
support ¢

9.2.1.2

The folloy
assets pr

led domain design artefacts as domain assets structures and maintains detailed domain-design
hcts.

in implementation artefacts as domain assets structures and maintains domain implementatipn
hcts.

led application design artefacts as application assets structures and ‘maintains detailpd
ration detailed design artefacts.

ration implementation artefacts as application assets structures.and maintains applicatipn
mentation artefacts.

hed process for detailed domain design asset reuse is to_define the process that applicatipn
eers should adhere to for properly reusing detailed donfain assets.

ISO/IEC 26555 provides the details of asset managenient from asset identification through assget

failed domain design artefacts as domain assets
rincipal constituents

Purpose

pse of this subprocess is to-elaborate detailed domain design models and specification so as|to
asy and correct reuse indetailed application design.

Inputs

ving inputs should be available to perform the detailed domain design artefacts as domdin
DCess:

— detailed domain design models; and

— detaifed.domain design specifications.

9.2.1.3

Outcomes

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

domain d

esign artefacts as domain assets process:

— Configurations of detailed domain design artefacts are established.
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9.2.1.4 Tasks

2018(E)

The organization shall implement the following tasks with respect to the detailed domain design
artefacts as domain assets process:

Identify detailed design artefacts managed as domain assets: determine detailed doma
artefacts that will be managed in the asset repository.

in design

Define configuration and annotation in detailed domain design: structure detailed domain design

assets so they are simple to find and use.

Th
in

T}
f

@)

A

capabilities:

T}
th

T}
f

@)

.2.2 Identify detailed design artefacts managed as domain assets

.2.3 Define configuration and annotation in detailed domain design

e goal of this task is to identify detailed domain design artefacts that will be reused-assdom
Cluding both common and variable artefacts.

e method should support identifying detailed design artefacts managed as"demain assets
lowing capabilities:

selecting detailed design models that have reuse potential;
evaluating domain artefacts (e.g. checklist or evaluation criteriafor evaluating reusabilit)
establishing backward trace links with domain architectutal elements.

ool should supportidentifying detailed design artefacts managed as domain assets with the

accessing detailed domain design artefacts thathave reuse potential; and

recording the list of detailed domain design-artefacts as domain assets.

e goal of this task is to define and.develop the further structure of detailed domain design|
nt will help with reuse at the application developments.

e method should support-defining configuration and annotation in detailed domain desigy
lowing capabilities:

defining configuration of detailed domain design artefacts that help retrieve, update,
maintain traceability;

identifying annotations necessity to reuse detailed domain design artefacts as domain as§
applicatietr developments; and

validating configuration and annotations for detailed domain design artefacts.

hin assets

with the

r); and

following

artefacts

with the

delete or

ets at the

tool should support defining configuration and annotation in detailed domain design

with the

f

o

lowing capabilities:

accessing the existing information for defining configuration and annotation (the configuration

includes trace links with the relevant domain architectural elements);
accessing the detailed domain design artefacts; and

using an editor for template definition.
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9.3 Domain implementation artefacts as domain assets

9.3.1 Principal constituents

9.3.1.1 Purpose

The purpose of this subprocess is to elaborate domain implementation artefacts such as components
and interfaces necessary to reuse them in application component development.

9.3.1.2

The folloying inputs should be available to perform the domain implementation artefacts as(domdi

assets pr

domdin interfaces; and

domgdin components.

9.3.1.3

The following outcome shall be available as a result of the successful implementation of the domdji
implemenjtation artefacts as domain assets process:

Confi

9.3.1.4

The orga
artefacts

9.3.2

Identjffy domain implementation artefacts managed as domain assets: determine domain componer
and domain interfaces that will be managed in asset repository.

Defin

domgdin interface so as easy to find and use them.

The goal
domain a

The metHod should support identifying domain implementation artefacts managed as domain assg
with the following-eapabilities:

selec

evalyating components and interfaces (e.g. checklist or evaluation criteria for evaluati

Identify domain implementation artefacts managed as domain assets

mputs

DCESS:

Outcomes

gurations of domain implementation artefacts are established.

Tasks

hization shall implement the following tasks, with respect to the domain implementati
s domain assets process:

e configuration and annotation {n domain implementation: structure domain component a

of this task is to identify domain components and domain interfaces that will be reused
5sets including hoth common and variable artefacts.

[ing, components and interfaces that have reuse potential;

as

reusability); and

establishing backward trace links with relevant detailed design artefacts.

A tool should support identifying domain implementation artefacts managed as domain assets with the
following capabilities:

— accessing components and interfaces that have reuse potential; and

— recording the list of components and interfaces as domain assets.
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9.3.3 Define configuration and annotation in domain implementation

The goal of this task is to define and develop the further structure of component and interface
implementations to help reuse in the application developments.

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

— defining configuration of component and interface implementations that help retrieve, update,
delete or maintain traceability;

—|{ identifying annotations necessity to reuse component and interface implementations)as domain
assets at the application developments; and

— validating configuration and annotations for component and interface implementations.

A [tool should support defining configuration and annotation in domain implementation|with the
following capabilities:

o

—| accessing the existing information for defining configuration and.annotation (the configuration
includes trace links with the relevant detailed domain design artefacts);

— accessing information related to components or interfaces; and

— using an editor for the template definition.
9.4 Attached process for reusing domain realization assets
9.4.1 Principal constituents

9.4.1.1 Purpose

The purpose of this subprocess is to define attached process that will be adhered for the corfect reuse
of|domain realization assets.

9.4.1.2 Inputs

THhe following inputs should be available to perform the attached process for reusing domain realization
aspets process:

—{ domain realization assets.

9.4.1.3 Outcomes

The following outcome shall be available as a result of the successful implementation of the attached
prcessfor reusing domain realization assets process:

D . Lo il e : L Lo N L L P N L | |
—  DUMunr recuiZutiorr usscies retduiriyy attucricu pruccss dI'T CSLdUIISIITU.

9.4.1.4 Tasks

The organization shall implement the following tasks with respect to the attached process for reusing
domain realization assets process:

— Identify processes adhered for realization asset reuse: determine processes to be attached to domain
realization assets.

— Make attached process as a part of domain realization assets: add the identified processes to relevant
assets so as a member product follows them for domain asset reuse.
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9.4.2 Identify processes adhered for realization asset reuse

The goal of this task is to identify and define processes for which application realization should follow
for the correct reuse of domain realization assets.

The method should support identifying processes adhered for realization asset reuse with the following
capabilities:

— identifying domain assets of which process standard is important;

— defining attached process based on domain engineering processes;

— assegsing attached process; and
— providing documentation templates.

A tool shjould support identifying processes adhered for realization asset reuse with'the followi
capabilities:

—

g

— accegsing information for domain realization assets;
— referfing organizational standard domain engineering processes; and

— docufmenting the attached process.

9.4.3 Make attached process as a part of domain realization@assets

The goal [of this task is to integrate attached process with related domain assets, so that applicatipn
engineer§ can access together.

The method should support making attached processtas a part of domain assets with the followipg
capabilitirs:

— providing glues to integrate attached processes into domain realization assets; and

— attaching processes to each related demain realization asset.

Atool sh(]uld support making attachedprocess as a part of domain assets with the following capabiliti¢s:

— providing ways to attach processes to domain realization assets; and

— allowing the automatic access of attached processes when a domain realization asset is reused.
9.5 Detailed application design artefacts as application assets
9.5.1 Principalconstituents

9.5.1.1 [Rurpose

The purpose of this subprocess is to elaborate detailed application design artefacts necessary for reuse
in each application development.

9.5.1.2 Inputs

The following inputs should be available to perform the detailed application design artefacts as
application assets process:

— detailed designs of application interfaces; and

— detailed designs of application components.
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9,5.1.3 Outcomes

The following outcome shall be available as a result of the successful implementation of the detailed
application design artefacts as application assets process:

— Configurations of application interfaces and components are established.

9.5.1.4 Tasks

The organization shall implement the following tasks with respect to the detailed application design
arfefactsas application asSets Pprocess:

—|{ Identify detailed application design artefacts managed as application assets: determineapplication
design artefacts that will be managed in asset repository.

— Define configuration and annotation in detailed application design: structuré-detailed application
design so that it is easy to find and use.

9.5.2 Identify detailed application design artefacts managed as application assets

The goal of this task is to identify detailed application design artefacts-such as models and spedifications
tolbe maintained in each application development.

The method should support identifying detailed application~design artefacts managed as application
askets with the following capability:

—| selecting detailed application designs artefacts’used at the later processes of application
development.

A tool should support identifying detailed application design artefacts managed as applicatjon assets
with the following capabilities:

—{ importing detailed application desigh:artefacts; and

—| performing reviewing and editing application detailed design artefacts.

9.5.3 Define configuration.and annotation in detailed application design

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

The method should support defining configuration and annotation in detailed application des|gn assets
wlth the following capabilities:

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

— Identifying anmnotations Necessity t0 USe detailed appiication desigm assets at the application
developments; and

— validating configuration and annotations for detailed application design assets.

A tool should support defining configuration and annotation in detailed application design assets with
the following capabilities:

— accessing the existing information for defining configuration and annotation;
— accessing the detailed application design assets; and

— using an editor for template definition.
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9.6 Application implementation artefacts as application assets
9.6.1 Principal constituents

9.6.1.1 Purpose

The purpose of this sub process is to elaborate application components necessary for reuse in each
application development.

9.6.1.2 [Imputs

The following inputs should be available to perform the application implementation artefacts [as
applicatign assets process:

— impl¢mentation artefacts, such as application components and application interfaces

9.6.1.3 |[Outcomes

The folloyving outcome shall be available as a result of the successful implementation of the applicatipn
implementation artefacts as application assets process:

— Configurations of application implementation artefacts are established:

9.6.1.4 |Tasks

The orgapization shall implement the following tasks with respect to the application implementatipn
artefactsfas part of the application assets process:

— Identjfy application implementation artefacts as application assets: determine application components
and ipterfaces that will be managed in asset repository.

— Defing configuration and annotation of application implementation: structure application components
and ipterfaces so that they are easy to find and use.

9.6.2 Identify application implementation artefacts as application assets

The goal|of this task is to identify application components and interfaces to be maintained in each
applicatiqn development.

The metHod should support identifying application implementation artefacts managed as applicatipn
assets with the followirg capability:

— selecftingapplieationimplementation artefactsusedatthelater processesofapplication development.

with the folowing capabilities:

A tool shTuld support identifying application implementation artefacts managed as application assgts

— importing application implementation artefacts; and

— performing reviewing and editing application implementation artefacts.

9.6.3 Define configuration and annotation of application implementation

The goal of this task is to define or develop the structure and information for application components
that will be referred to by the successive application development. Configuration for application
components that will help it to be managed as assets are defined.
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The method should support defining configuration and annotation in application implementation with
the following capabilities:

— defining configuration of application components that help retrieve, update, delete or maintain
traceability;

— identifying annotations necessity to use application components at the application developments; and
— validating configuration and annotations for application components.

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

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

—|{ using an editor for the template definition.

1Q Detailed application design

10.1 General

Dgtailed application design reuses common design artefacts, selects variants of which the binding

tie of variability is detailed design stage, and conducts.d€tailed design for application interffaces and
c{oZEnponents. Detailed application design can add detailed designs to the detailed applicatipn design
configuration derived from domain design. Detailed-application design process includes the [following

thfree key sub- processes:

—|{ Detailed application design initiation derives,configuration for a member product through yfariability
binding in detailed design in order to start detailed application design.

— Detailed application interface design.conducts low-level designs for application interfaces.

—|{ Detailed application component design conducts low-level designs for application compongnts.
10.2 Detailed applicationydesign initiation
10.2.1 Principal constituents

10.2.1.1 Purpose

The purposeY of this subprocess is to derive an application configuration by reusing|common
inferfaces/components and by binding variable interfaces/components delivered by domajin design
arld implementation so as to initiate detailed application design from thereafter. For starting detailed

10.2.1.2 Inputs
The following inputs should be available to perform the detailed application design initiation process:
— detailed domain design specification; and

— application architecture design specification.
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Outcomes

The following outcomes shall be available as a result of the successful implementation of the detailed
application design initiation process:

— Detailed application design specification is derived from detailed domain design specification.

— Detailed application design capability is established.

— Detailed application design is initiated.

10.2.1.4

The orga
initiation
— Deriy

in ac

— Valid
confd

— Confi

Tasks

hization shall implement the following tasks with respect to the detailed application desi
process:

e detailed application design from detailed domain design: configure detailed application desi
ordance with application architecture and binding decisions in detailed design.

ite derived detailed application design: help ensure the derived detailed application desi
rms to the application architecture.

'm application implementation capability: check whether required application implementati

capabilities are established.

10.2.2 D

The goal

erive detailed application design from detailed domain design

of this task is to apply bindings and to produce initial detailed application design includi

models apd specifications.

The meth
following

od should support deriving detailed application design from detailed domain design with t
capabilities:

— prov

— extrdcting relevant configuration of detailed application design specification from detailed domdi

ding binding information (e.g. binding-time, binding mechanism) related to a member produ

design specification; and

— prov
inter

A tool shd
user tod

— store
— extra

— desct

ding integrated descrpiption language for detailed domain/application component a
face.

uld support deriving detailed application design from detailed domain design by allowing t
the following

and access\binding information related to a member product;
ct detailed application designs and specification automatically from detailed domain design; a

ib®integrated domain/application component and interface.

10.2.3 Validate derived detailed application design

The goal of this task is to help ensure that the derived detailed application designs conform to
application requirements and application architecture.

The method should support validating derived detailed application designs with the following

capabiliti

— defin

es:

ing evaluation criteria or checklists; and

— tracing forward relationships among architecture and detailed design artefacts.
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A tool should support validating derived application design specification by allowing the user to do the
following:

— evaluate application design step by step in accordance with evaluation criteria or checklists;
— store forward relationships among architecture and detailed design artefacts; and

— record and report evaluation results.

10.2.4 Confirm detailed application design capability

The goal of this task is to check whether detailed application design capability is ready tlo initiate
dgtailed application design immediately.

The method should support confirming detailed application design capability with the [following
capability:

—|{ providing confirmation aspects for ensuring the readiness(e.g., plans, procedures, sfandards,
textures, tools, resources) of application implementation.

A tool should support confirming detailed application design capability/by allowing the user|to do the
following:

—|{ access information for the established organizational level enabling environments.
10.3 Detailed application interface design
10.3.1 Principal constituents

10.3.1.1 Purpose

The purpose of this subprocess is to define detailed design of application interfaces that ¢annot be
replized by reusing interfaces delivered:by domain realization.

10.3.1.2 Inputs
The following inputs should.be available to perform the detailed application interface design process:
—|{ application configuration;

—| application requirements specification; and

—|{ applicationéarchitecture specification.

10.3.1.3 " Outcomes

TheAollowing outcome shall be available as a result of the successful implementation of th¢ detailed
application interface design process:

— Detailed design specification for a member product including application interface is produced.

10.3.1.4 Tasks

The organization shall implement the following tasks with respect to the detailed application interface
design process:

— Examine interactions among application components: analyse the configuration parameters and the
return values of interactions among application components.
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e the detailed internal structures of application interfaces: design methods provided or required

by application interfaces.

Verify and validate detailed application interface design: help ensure that the noncompliance issues

against application architecture and errors in detailed application interface design are identified
and resolved.

— Document detailed application interface design: specify the detailed design of application interfaces.
10.3.2 Examine interactions among application components

The goal pf this task is to capture the interactions among components which will be used to desighn’the
detailed 4tructure of application interfaces.

The method should support examining interactions among application components with the’followipg
capabilities:

— lookihg for the interactions among components consisting application architecture; and

— definfing services provided or required for the interactions.

A tool shquld support examining interactions among application components-by allowing the user to do
the following:

— acceds application architecture design; and

— visudlize interactions between application components.

10.3.3 Define the detailed internal structures of appli¢ation interfaces

The goal|of this task is to define the methods with their configuration parameters of applicatipn
interfaces.

The method should support defining the detailed internal structures of application interfaces with the
following| capability:

— harnjonizing application interfaces with common and variable domain interfaces.

A tool shquld support defining the detailed internal structures of application interfaces by allowing the
user to d¢ the following:

brow

modé

10.3.4 V|

The goal
rules defi

application interface design.

se the detailed desigh models for commonality and bound variability; and

1 application/interfaces under the integration of commonality and bound variability.

erify andwalidate detailed application interface design

of-this task is to confirm whether the detailed application interface design adheres to t

The method should support verifying and validating the detailed design of application interfaces with
the following capabilities:

selec

ting test requirements, test cases and test procedures designed during domain interface

verification and validation to be re-executed;

46

designing test requirements, test cases and test procedures for application-specific interfaces; and

supporting validation for conformances among application interfaces and reused domain interfaces.
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A tool should support verifying and validating the detailed design of application interfaces by allowing
the user to do the following:

1(

access application architecture specification;

access application-specific requirements specification; and

send feedback for the identified non-conformance issues to related domain engineering or

application engineering process.
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e goal of this task is to make detailed application interface design specification.

e method should support documenting detailed application interface design,with the

capability:

1(

1(

Th
re

1(
T}

harmonizing application interface documentation with the derived document.

fool should support documenting detailed application interface design\by‘allowing the user]
lowing:

access the derived document; and

import the detailed design of application interfaces for dogumentation.

10.4 Detailed application component design

4.1 Principal constituents

4.1.1 Purpose

e purpose of this subprocess is to défine detailed design of application components that
hlized by reusing components delivered by domain realization.

4.1.2 Inputs

following

to do the

rannot be

e following inputs shouldibe available to perform the detailed application component design process:

application configuration;
application fequirements;
applicatign architecture specification; and

detailed application component and interfaces design specification.

1(

A1 2 Ot
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The following outcomes shall be available as a result of the successful implementation of the detailed
application component design process:

Evaluation results for detailed application design are documented.

Detailed application design specification including application components is produced.
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10.4.1.4 Tasks

The organization shall implement the following tasks with respect to the detailed application
component design process:

— Identify, evaluate, and select COTS: identify and evaluate COTS components that meet member
product specific requirements.

— Define the detailed internal structures of application components: design the internal structures of an
application component.

— Verify and validate detailed application component design: help ensure that noncompliance issues
agairlst application architecture, errors in detailed application component designs and In-
confgqrmances against related application interfaces are identified and resolved.

— Docufnent the detailed design of application components: specify the detailed/.applicatipn
component design.

10.4.2 Igentify, evaluate and select COTS

The goal pf this task is to find appropriate components with low costs anddmprove the quality of the
member product.

The methlod should support identifying, evaluating and selecting COTS with the following capabilitie

12}

— definfing evaluation criteria for member product-specific COTS'selection;
— suppprting viable COTS selection;

— suppprting cost estimation necessary for tailoring or modifying COTS for a member product; and
— suppprting COTS adaption for integration with. application components if necessary.

A tool sHould support identifying, evaluating and selecting COTS by allowing the user to do the
following

— accegs information for the candidate COTS component;
— perfdrm data collection and calculation for cost estimation; and

— reco1|d rationale for decision.

10.4.3 Define the detailéd internal structures of application components

The goal [of this task»is to design application components in accordance with the services defined|in
applicatign interfaces.

The metHodshould support defining the detailed internal structures of application components with
the following capabilities:

— expressing explicitly application components in a way that differentiates them from derived
components; and

— visualizing application components.

A tool should support defining the detailed internal structures of application components by allowing
the user to do the following:

— utilize explicit notation for expressing application components.
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