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Foreword

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

The main purpose of this 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 lifecycle processes. The outcomes of domain realization
processes are transferred into the realization of a member product at the application realization
processes. Therefore realization support tools and methods should consider both engineering
procegses, namely domain realization and application realization.

Produ bcause of the

follow

't line realization can be differentiated from a single product developmeérnt b
ng aspects:

Th
p
in
da

e outcomes of domain requirements engineering and domain architéoture form
oductline realization unlike the case of a single product development{There are two g
product line realization: domain realization and application redlization. The maj
main realization processes are to conduct detailed design and.further implement3

the basis for
ore processes
r aims of the
tion based on

ddmain architecture, which includes commonality and variaBiljty for a family of pr¢ducts, and to
prepare necessary variability information for variability medelling. Whereas, the major aims of the
application realization processes are to conduct detailed design and implementation for application
replization and to bind variability whose defined binding time is realization stage.

This dpcument can be used in the following modes:

fo

the users of this document: to benefit people’who conduct detailed design and injplementation

" software and systems product lines;

by methods and

to

by
m
re

a product line organization: to provide guidance on the evaluation and selection foj
pls for product line realization; and

ing tools and
r product line

providers of methods and tools: to provide guidance on implementing or develo
bthods by providing a comprehensive set of the capabilities of tools and methods f
hlization.

The I[SO/IEC 26550 family\of standards addresses both engineering and management processes and
capabilities of methodsland tools in terms of the key characteristics of product line development. This
docunjent provides,processes and capabilities of methods and tools for product line realfization. Other
standqrds in the ISO/1EC 26550 family are as follows:

ISO/IHC 26550,/ISO/IEC 26551, ISO/IEC 26555, ISO/IEC 26557, ISO/IEC 26558 and I§O/IEC 26559
are pyblished. ISO/IEC 26552, ISO/IEC 26554, ISO/IEC 26556, ISO/IEC 26560, ISO/IEC 26561, 1SO/
IEC 24562-and ISO/IEC 26563 are planned International Standards. The following lisf provides an

: L4l -
overviewortne series:

processes and capabilities of methods and tools for domain requirements engineering and
application requirements engineering are provided in ISO/IEC 26551;

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

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 provided in
ISO/IEC 26556;

© ISO/IEC 2018 - All rights reserved vii
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— processes and capabilities of methods and tools for variability mechanisms are provided in ISO/
IEC 26557;

— processes and capabilities of methods and tools for variability modeling are provided in 1SO/
IEC 26558;

— processes and capabilities of methods and tools for variability traceability are provided in 1SO/
IEC 26559;

— processes and capabilities of methods and tools for product management are provided in 1SO/
IEC 26560;

— processesandcapabilities ofmethodsand toolsfortechnical probe are provided in ISOAEC 26561;

— processeg and capabilities of methods and tools for transition management are provided in 1SO/
IEC 26562;

— processeg and capabilities of methods and tools for configuration management ofasset are prpvided
in ISO/IEC 26563; and

— others (I§0/IEC 26564 to ISO/IEC 26599) are to be developed.

viii © ISO/IEC 2018 - All rights reserved
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Information technology — Software and systems
engineering — Tools and methods for product line
realization

1 Scope

This mentation for

softwdre and system product lines:

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

— ddfines processes performed during product line realization (those processes arg described in
terms of purpose, inputs, tasks and outcomes);

— ddfines method capabilities to support the defined tasks of each ptocess; and
— ddfines tool capabilities to automate/semi-automate tasks or-defined method capabiljties.

This document concerns processes and capabilities of realization tools and methods fpr a family of
produ¢ts, not for a single system.
2 Normative references

There pre no normative references in this docunyent.

3 Terms and definitions
For the¢ purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminol6gical databases for use in standardization at the following addresses:

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

— IE[C Electropediafayailable at http://www.electropedia.org/

31
applidation component
compdnent-that is selected, reused or newly developed for a member product (3.14)

3.2
application configuration

structure of a member product (3.14), including application components (3.1) and application
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

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

component implementation
activity of realizing a component, including unit test

3.9
configuratio
parameter p

bindings occyr

3.10
domain comj
reusable com

3.11
domain intel
reusable intey

3.12
domain reali
one of the dor

3.13
extractive ay
approach of d

3.14
member pro
product belon

3.15
proactive ap
approach of
predictions tH

3.16
reactive app
approach of d

h parameter
Fovided by variable components or interfaces, so that its value isselécted

ponent
ponent among member products (3.14) within a product line

face
face among the components of a member product (3414} within a product line

zation
hain engineering processes that include detailed design and implementation

proach
bveloping the initial baseline of a product line from one or more existing products

Huct
ging to the product line

proach
leveloping an ‘imnovative product line or product variations based on organiz
at anticipate:a'stated product need

roach
ev€loping a product line or product variations in response to stated needs or cu

when

htional

tomer

requirements

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 Reference model for product line realization

4.1 Overview

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
third-party platforms can also be a significant part of domain assets together with the organizations’
own domain artefacts Many components are derlved from domaln components by selectlng variants

while 1

of the product line. Organization realization management provides subprocessesthat dea
the organizational level. Annex A describes the scope of realization activities,

Realizption of a product line shall be conducted using the common'ryiles produce
archit¢cture design. Architectural textures provide rules and constraints that reali
adherg to, so that domain and application realization are coordinated.well with each othsg
NOTE The architectural texture is the collection of common rulés*for realizing the system,
rules aind general mechanisms. Styles and design patterns are examples of the texture. Archit
deman(ls the use of a hierarchy of layers, subsystems and components. It can require the use of the
or the presence of an interface with a prescribed set of functiens.as each component.

The rgference model specifies the structure of supporting processes and subprocessd

lization. As shown in Figure 1, product linerealization can be structured into sey
vational realization management, detailed) domain design, domain implementati

pentation. Each process is divided into subprocesses to address product line reali
h subprocess is described in terms'of the following attributes:

e title of the subprocess;

e purpose of the subprocess;

e outcomes of the subprocess;

e inputs to produce the outcomes;

e tasks toachieve the outcomes; and
th

NOTE 2 -~3{When the process, subprocess, outcomes and tasks are listed or described in a sern

ion. However,
strategies for
ost efficiency
with these at

d during the
vation should
.

such as coding
pctural texture
facade pattern

s for product
en processes;
bn, variability
nd application
zation issues,

P capabilities of methods and tools required for performing the tasks effectively and efficiently.

tence they are

. R 1. - Ly i1ia
italicizedirordertoicreasethetr VISTOTIITY:
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Product Line Realization Operationalization .
Organizational Variability .
Realization Detailed Domain Design Domain Implementation Managl?me.nt in
Management R ; ; i ; - Realization
& Detailed Domain Design) Detailed Domain Domain Implementation Domain Interface
Initiation Interface Design Initiation Implementation
- - - Variabili
Organizational Detailed Domain Detailed Software Domain Component Software Domain Artefact Mzzll?ariilstr};l
Planning for Component Design | [Domain Artefact Design) Implementation Implementation Category in
L A A
Realization Realization
I v Asset Management in Realization v >
Organizational 5 _ T o
Enabling Detailed Domain Impl omain Attached Process for||Detailed Application pplication Va“a‘?‘“t}’ n
Environment . mplementation - . . Implementation Realization
Design Artefacts as . Reusing Domain || Design Artefacts as .
for Realization Domain Assets ||Artefacts as Domairy Realization Assets|| Application Assets Artefacts as Application
Assets ealization Assets Assets
r Traceabil|ty of
Organizational Variabilify in
Operational Detailed Application Design \{ Application Implementation v Realization
Managing for Avplicati .
Realization Detailed Application Detailed Application pPp 15_3'510“_ o Application Interface
Design Initiation Interface Design Implementation Initiation Implementation
Detailed Application | [Detailed Software Applicatior Application Component Software Application,
Component Design ArtefactDesign Implementation Artefact Implemefitatioh

An organization's life-cycle models and strategy guide its realization process in a proactive apy
proach or an extractive approach. According tothe predictability of variations
Licts, those approaches can be applied, i.e. when€he*variations are predictable, a pr

a reactive ap
member prod

Figure 1 — Product line realization reference model

approach is sfiitable, whereas when they are not, a reactive:approach or an extractive approach

used. Though
should be con|

4.2 Organi

The organizat
plans, enablin
the following

Organizat
line realiz

Organizat
realizatig
member

requirem
that supp

zation realization management

ort product line realization.

the variations are not predictable, the reusé.of the existing assets (or COTS compo
sidered during components or interfaces-realization.

ional realization management.provides realization-specific managerial supports s
g environments and operatigns. Organizational realization management shall serv]
and to define the capabjlities of tools and methods for supporting them:

ional planning for realization establishes an organization level plan to proceed to p|
ation from productline architecture design based on targeted product line require

ional enabling.environment for realization establishes environments required for d
n (detailedddomain design and implementation), for deriving the realization of a s
broduct(fiom domain realization, and for the additional realization of product-s
ents~The enabling environment includes organizational structure, technologies an

roach,
hmong
active
can be
hents),

uch as
e to do

roduct
ments.

omain
pecific
pecific
d tools

Organizational operational managing for realization monitors and controls the status of product line

realization for harmonizing works conducted in domain engineering and application engineering
processes.

4.3 Domain realization

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 sp

ecification.
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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.

4.4 Domain implementation

The dg
used |

suppo

mecha:Eisms, and core components and interfaces are validated based on thé*domain

Domai
metho

Dd
de

Dq

Dd
lo

main implementation builds components and interfaces to be commonly used orto
y member products. Domain implementation includes building and buying eon

implementation shall serve to do the following and to define the{€apabilities
s for related support:

main implementation initiation starts the domain implementation-by following de
sign results.

main interface implementation realizes domain interfaces.based on the detailed int

main component implementation realizes domain corhponents (e.g., coding, compilin
hding in the case of software systems) based on the detailed design of the compone,

be selectively
hponents and

'ting infrastructure. The planned variability should be realized with adequalte variability

architecture.
of tools and

Failed domain
erface design.

g, linking and
nt.

The d

Software domain artefacts implementation produces software files for software donjain artefacts’
fuhctionalities that will be commonly used by miember products of a product line.

fference between domain realization ‘and a single system realization is in that] the reusable

compdnents of domain realization are loosely coupled, configurable, and may not be execytable because

of varipbility.

4.5

Major [domain assets in realization are detailed design artefacts, implementation

sset management in realization

hrtefacts and

executfable components. Application assets produced from application realization shoul¢l be managed

for application. In addition, application assets may be a part of core assets after being
reengineered by domain engineers. The domain asset management in realization shall s
follow|ng and to define the capabilities of tools and methods for related support.

reviewed and
brve to do the

models and
cribe domain

Da@tailed domain design artefacts as domain assets make detailed domain desigr
specifications conform to the domain asset structure that includes attributes to des
aspets ahd index/annotation to retrieve or trace them.

Domain implementation artefacts as domain assets make domain components and domain interfaces,
which are declared in programming language files, conformant with the domain asset structure.

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:

4.7 Application implementation

Detailed application design initiation initiates detailed application design that follows application
architecture.

Detailed application interface design elaborates on the detailed design of the interfaces of application
components to expose required and/or provided functionality of the components.

Detailed gppleation—eomponent—desien—elaboerates—the—details R T SRR such as
classes and objects to be decomposed into data structures and algorithms

Detailed poftware application artefacts design conducts detailed design for application-specific
softwarefapplication artefacts’ functionalities.

The applicatijon implementation builds member product-specific componénts and interfaces. The
application implementation shall serve to do the following and to definé the capabilities of togls and

methods for related support:

4.8 Variabjlity managementin realization

Applicatiqn implementation initiation srarts application implementation by following detailed
applicatiqn design. In order to start application implementation, implementation configuratigns are
derived from domain implementations and detailed applieation design should be ready for guiding
applicatign implementation.

Applicatiqn interface implementation implements~dpplication interfaces in accordance with the
detailed design specification.

Applicatign component implementation impléments application components in accordance wjith the
detailed design specification.

Software |application artefacts implementation produces software files for application-specific
softwarefapplication artefacts’ functionalities.

Variability in|[domain design is distributed over domain components and interfaces in detailed ¢lesign.
Variability cah appear itvmanifold manners in domain assets, so they make the variability management
complicated, particularly if they show widespread impacts. Variability mechanisms in detailed |design
and variability mechanisms in implementation are quite different SO there are two different varijability

managementy i
in implemente

Je (e.g.

building time or run- time) as this offers high flexibility. The Variabihty management in reahzation shall
serve to do the following and to define the capabilities of tools and methods for related support:

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

Variabflity management binding, variability

Complexity management collaboration, configuration, enabling technology support, referenjce architec-
ture, texture, traceability

Quality management measurement and tracking, cross-functional verificatipn'and validation

For prjoduct line realization, relevant processes and tasks shall be identified on the lpasis of these

aspectls. The concerns specific to product line realization will enable anorganization to uhderstand the

produ¢t line realization relevant processes, subprocesses, tasks, methods and tools’ capabilities. The

follow|ng describes each aspect concerning product line realizations

dg
in

be
of
de

Cd
ar|

p1]

Cd
ad

Application engineering. Application realization is the task of application engin

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

main components and interfaces are reused and, mémber product-specific con
ferfaces are implemented.

introduced in realization and their binding.times should be determined by cons

cisions for the binding mechanisms of intérnal variability may be made.

llaboration. Because it is very important that domain architecture and archite
e adhered to and large numbers of designers and developers are involved in doma
oper methods for coordinating.and aligning designers and developers should be de

nfiguration. As bindings:occur and member product-specific components and

C

D
Dq
an

ded during realization,~multiple versions of components and interfaces are ger
figurations should be managed considering the entire product line.

main asset. Domain components and interfaces are the major assets of domai
main components and interfaces, including variability models, should be properly
asset base’should be used to support their reuse.

D
c

majri engineering. Domain realization is the task in domain engineering W
ponents and interfaces are designed and coded and, if possible, compiled and bui

eering where
hponents and

[ariability can
dering trade-

s. During domain realization, variability bindings may occur at the defined binding times, and

tural texture
n realization,
vised.

nterfaces are
erated. Their

n realization.
managed and

rthere domain
t.

designs, coding and building should be supported.

Enabling technology support. Technologies for managing the complexity of detailed domain

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.

during domain realization.

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

Product management. Since member products within a product line evolve continuously in

accordance with the changes of markets and business opportunities, product management should
monitor and support the evolution of domain realization.

©150/1

EC 2018 - All rights reserved


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

ISO/IEC 26553:2018(E)

— 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

realizatio

n.

— Traceability. Traceability between domain/application design artefacts and domain/application

realizati
variabilit
variabilit

modelinrealization, and between domain variability model in realization and appl
model in realization, should be established and maintained.

jcation
cation

— Cross-functional validation and verification. Provisioning of objective eviden¢es’for validation

and verif
an impor

— Variabili
lines of cq

5 Organiz

5.1 Generd

Domain reali
and architect
processes, sh
management
application d
ways. An orga

— Organizat
plansto g

— Organizat
environn
realizatio

— Organizat
product]

cation of domain realization, application realization and variability medel in realizz
ant aspect.

y. Variability is realized through components, interfaces, a setf classes, single ¢
de.

ational realization management

1

ration performs detailed domain design and implementation from domain archit
ural texture. Architectural texture, which is defined through domain archit
buld be adhered to by domain and application realization. The organizational real
offers integrated realization envireniments and managerial supports so that dd
bsigners and developers perfornrtheir works under the well-coordinated and m3:
nizational realization management process includes three key subprocesses:

ional planning for realizgtion’establishes and maintains domain and application real
uide and control the overall product line realization endeavours.

ional enabling environment for realization establishes and maintains interop
ents with thos€ of the previous stage and among varying environments that s
n activities,

ional operation management for realization monitors and controls the overall prog
ne realization.

tionis

Jass or

ecture
ecture
zation
main/
naged

zation

erable
pport

ress of

5.2 Organi

zational plnnhiha forrealization

[ =]

5.2.1 Principal constituents

5.2.1.1 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.
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5.2.1.2 Inputs

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

5.2.1.3

The f
organi

5.2.1.4

The oy
realiza

5.2.2

The gd
the do

The m

organizational transition plans;

domain assets configured in domain architecture stage;

ap

plication assets configured in application architecture stage; and

quality assurance results for architecture design stage.

Outcomaos
ot

Or
Or
Or
Or

Co
ha

Dd
ac

m

m
re

TCUTITCY

zational planning for realization process:

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

ganizational plans for application implementation are defined.

.  Tasks

tion process:

nfirm the readiness of realization: helprenisure that domain/application architect
ve been completed as planned and therésulting artefacts satisfy the required qual

fine realization plans: establish plans describing the realization subprocess, purpo
tivities, tasks, resources and actors and to making preparation for tracking its prog

Confirm the readiness'of realization

al of this task is to aSsure that the previous processes have been conducted enough
main/applicationrealization process.

ethod should support confirming the readiness of realization with the following ca
hking use of entry criteria which have to be assured to proceed to domain/applicati

hking use of entry criteria of domain realization which have to be assured to proceed
hlization (e.g. example entry criterion can be defined as “rules and constraints

llowing outcomes shall be available as a result of the successful implementation of the

ganization shall implement the following tasks'Wwith respect to the organizational planning for

ire processes
ity.

es, outcomes,
Fress.

to proceed to

pabilities:
dn realization;

to application
hdhered to in

application realization for the right reuse of domain realization artefacts should be defined”);

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

ac

cess 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 should support defining plans for realization by allowing the user to do the following:

— access th¢ templates of organizational-level product line plans;

— share organizational-level product line plans defined in the organizational management ¢f ISO/
IEC 26556;

— share plahs with the relevant stakeholders; and

— track propress against the plans.
5.3 Organizational enabling environment for realization
5.3.1 Prindipal constituents

5.3.1.1 Purpose

The purpose pf this subprocess is to provide integrated’and interoperable enabling environmehts for
within and between domain and application realization processes. Enabling environments include
hardware, sofftware, skills, procedures, methods, techniques and tools necessary to execute domgin and
application rdalization. Particularly, this process*deals with interoperability among tools that spipport
domain and application realization, including tools for variability management.

5.3.1.2 Inppts

The following inputs should be available to establish the organizational enabling environment for the
realization prjocess:

— procedures and estimated resources necessary to execute realization; and

— organizaflional plans for realization.

5.3.1.3 Outlcomes

The following outcomes shall be available as a result of the successful implementation of the
organizational enabling environment for the realization 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 the following
capabiflities:

— refiewing gathered requirements for infrastructure;

— repolving conflicts among requirements for infrastructure;
— ddcumenting rationale for conflict resolution; and

— ddcumenting requirements for infrastructure.

A tool phould support analyzing requirements for enabling envirenments by allowing the[user to do the
follow|ng:

— utjlize browsing, reviewing and commenting environtents; and

— uge templates for documenting requirements for, infrastructure.

5.3.3 | Establish and maintain enabling environments

The gpal of this task is to establish the<kequired infrastructure and maintain and| improve the
infras{ructure.

The mlethod should support establishing and maintaining enabling environments with|the following
capabillities:

— supporting acquisition of.ihfrastructural elements (e.g. detailed design support tool, IDE, unit
tefting tool);

— prviding integration of infrastructural elements; and
— allowing maintenance of stable infrastructure.

A tool [should'support establishing and maintaining enabling environments by allowing the user to do
the following:

3 L £ P + 4. 1 i d
— Integrartemrrastractareeremetts;ant

— use a communication channel for suggesting improvement on infrastructure.

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;

lace and

time for gpplication realization;
— allowing fonsistent and integrated variability model reference in design and realizatioh;
— providing variability model view in realization; and

— providing seamless link between domain variability models in realization and appljcation
realizatign.

A tool should support enabling interoperability among related infrastructure elements by allow|ng the
user to do the{ following:

— exchange|data (e.g. models) for proceeding to domain realization’from domain architecture jdesign
(this deals with data exchange among domain processes;~dpplication processes and variability
models);

— exchange|data for proceeding to application realizatienfrom application architecture design;

— support $eamless proceeding of variability management from domain architecture degign to
domain realization;

— usebindipginformation in order to correctly derive application realization from domain realigation;

— perform yariability binding for the consistent derivation of concrete realization in the appljcation
realizatign process;

— establish|seamless link withyvariability model in design for revising, decomposing or pdding
variabilitly;

— access vafiability model at realization stage; and

— select rel¢vant 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

12 © ISO/IEC 2018 - All rights reserved


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

— do

ISO/IEC 26553:2018(E)

main/application implementations status information.

5.4.1.3 Outcomes

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

organi

zational operational managing for the realization process:

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

— Data for measures are collected.

— Co

rrective action list including its status for realization is established.

— (d

5.4.1.4

The o1
manag

— M
w

pability improvement is realized.

|  Tasks

ganization shall implement the following tasks with respect to thecpf:ganization
ing for realization process:

bnitor and control progress in realization: measure the actuakrealization progres
th the defined business values.

Wl operational

5 coordinated

1, deployment

n operational

the following

fogress based

ted in domain

user to do the

— Mgdke corrective action and improvement in realization: petform product line evolutio
arld innovation in realization.

5.4.2 | Monitor and control progress in realization

The gdal of this task is to check the progress of domain and application realization based d

plans against their assigned roles and responsibilities.

The method should support monitoring and controlling progress in realization with

capabilities:

— ddfining measures for monitaning and controlling domain/application realization p
o1l the assigned business valies;

— ddfining monitoring andcontrolling points including relations among those points locg
replization or application realization; and

— measuring and integrating the realization progress conducted in different organizatipn units.

A tool should suppert monitoring and controlling progress in realization by allowing the

follow|ng:

— colllect and integrate data (semi-)automatically;

— sh

5.4.3

nerate adequate progress reports (of plans); and

are monitoring and controlling information with relevant realization participants.

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

— as

©150/1
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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

— letrelevant participants know their roles and responsibilities for delivering corrective actions.

6 Detailed domain design

6.1 General

In this process, detailed attributes and methods for components and interfaces are declared. Detailed

domain desig
variability cal
Detailed dom

Detailed
process.

Detailed d
Detailed ¢

Detailed §
protocols

6.2 Detailg
6.2.1 Prind

6.2.1.1 Pur

The purpose
related to the
using detailec

6.2.1.2 Inp

The following
— COTS seld
domainr

domain a

h shall be consistent with the domain architecture and the architectural texture, Iijternal

1 be added or previously defined variability can be refined during detailed domain
hin design process includes the following key subprocesses:

lomain design initiation sets up the readiness for proceeding detailedydomain

omain interface design executes low-level designs for interfaces,
omain component design executes low-level designs for components.

oftware domain artefact design develops and documents a"detailed design for datz:
data streaming formats and threads.

*d domain design initiation
ipal constituents

pose

bf this subprocess is to initiate detailed domain design. Initiation tasks include de
selected COTS and the qualification of detailed domain design capabilities such a
design approaches, and required internal technologies.

its

inputs should be,;available to perform the detailed domain design initiation proces
cted in domain architecture;

pquirements specification;

rchitectural structure; and

esign.

design

bases,

Cisions
tools,

14

domain architectural texture.

6.2.1.3 Outcomes

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

14

COTS to be tailored are selected.
Detailed domain design capabilities are established.

Detailed 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
initiation process:

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

ch

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

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

— Confirm detailed domain design capability: check whether required detailed design capabilities are

eSgas

6.2.2

The g(
with I¢

The m

TTSTICC

Review COTS from detailed design perspective

al of this task is to make proper decision for selecting or modifying, apptropriat
W Costs.

ethod should support reviewing COTS from detailed design,perspective with

capabilities:

— dd

fining evaluation perspective (approach) for COTS selection,in detailed design;

— S

A tool
follow

— ac
— de
6.2.3

The g(
detailg

The m
— de

A tool

— s:lzporting cost estimation necessary for tailoring or modifying COTS; and

porting evaluation for fitness of COTS under consideration.

should support reviewing COTS from detailed design perspective by allowing the
ng:

cess information for the selected COTS component during domain architecture des
rform data collection and calculation for cost estimation; and

scribe rationale related to decision.

Confirm inputs for detailed domain design

P components

the following

iser to do the

gn;

al of this task is-to help ensure the quality of inputs required for the further proceedings of

d domain design,task.
pthod should'support confirming inputs for detailed domain design with the follow

fining.quality criteria from detailed domain design perspectives.

ng capability:

should support confirming inputs for detailed domain design by allowing the yser to do the

follow

1Ig.

— access information for inputs; 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 Purpose

The purpose
interfaces car

6.3.1.2 Inp
The following

domainr

reference

of this subprocess 1s to declare common and variable Interfaces for components
be provided for a component or they can be related with multiple components!

its
inputs should be available to perform the detailed domain interface-design proces
bquirements specification; and

architecture specification.

6.3.1.3 Outcomes

The following
domain interf

Evaluatio

Detailed (

6.3.1.4 Tas

The organiza
design proces

Examine
return vg
exposed.

Define thé

outcomes shall be available as a result of the suecessful implementation of the d
ace design process:

h results of detailed domain interface design.are documented.

esign specification of domain interfaces are established.

ks

Fion shall implement the follewing tasks with respect to the detailed domain int
S:

nteractions among domain components: analyse the configuration parameters a
lues of interactions among the relevant domain components for finding services

detailed internal structures of domain interfaces: design methods provided or requ

domain imterfaces.

Verify an

1 validate detailed domain interface design: help ensure that the noncompliance

against p

Many

T

btailed

erface

nd the
to be

red by

issues
ed and

Foduct line architecture and errors in detailed domain interface design are identifi

resolved.

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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amining variability included in interactions.

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.

6.3.3

Define the detailed internal structures of domain interfaces

The gd
used a

The m
the fol

— di
— p
— p
— re
— de

A tool
the us

— ut
in

— u§

6.3.4

The g(
define
interf3

The m
follow

— de

al of this task is to define common and variable services including their signatting
5 component interfaces.

owing capabilities:

[ferentiating variable interfaces from common interfaces;

oviding variability mechanisms used at interface design;

oviding a guidance that supports variability distribution‘te-interfaces;
viewing binding time issues that should be decided 4t interface design; and
fining signatures for common or variable interfaces.

chould support the definition of the detailed<dnternal structures of domain interfac
1 to do the following:

ferfaces; and

e detailed design environmentfor domain interfaces.

Verify and validate detailed domain interface design

al of this task is tezconfirm whether the detailed domain interface design adhere
 in domain arghitecture specification and help ensure the correctness of the de
ce design.

pthod sheuld support verifying and validating the detailed design of domain inter
ng capabilities:

s that will be

ethod should support the definition of the detailed internal structures of domain interfaces with

s by allowing

lize explicit notation in detailed design for differentiating variable interfaces firom common

s to the rules
railed domain

faces with the

Dr integration

signing test requirements, test cases and test procedures (these will be reused fi

te

— Su

i £ £ £ £ ialailis lotad ot £ s A3 |
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pporting validation for conformances among variability-related interfaces.

A tool should support verifying and validating the detailed design of domain interfaces by allowing the
user to do the following:

— ac

cess 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;

— providing placeholders in a template for variability.

defining a documentation template that covers variability in detailed design of domain interfaces; and

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

following:

substitut
6.4 Detailc
6.4.1 Prind

6.4.1.1 Pur

The purpose
different men
components @

6.4.1.2 Inp

The following

domainr

domain a
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late for documentation; and

detailed design of domain interfaces, including variability in the form of being eas
ed.

*d domain component design
ipal constituents

pose

of this subprocess is to elaborate components,so that they can be reused corre
hber products including details of declared provided and required interfaces. Di
an be designed for each variant of variability @r'a component can address variabilit

its

inputs should be available to perforr the detailed domain component design proc
bquirements specification;

chitecture specificationsaid

lomain component and interfaces design specification.

6.4.1.3 Outicomes

The following
domain comp

Evaluatio

outcomes/shall be available as a result of the successful implementation of the d
pnent désign process:

h results of detailed domain component design are documented.

y to be

ctly in
fferent
y.

£SS:

btailed

— Detailed 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
services defined in domain interfaces.

The method should support defining the detailed internal structures of domain components with the
following capabilities:

— prviding variability mechanisms used at component design;

— prpviding a guidance that supports variability distribution to components;
— refiewing binding time issues that should be decided at component desjign;
— expressing explicitly components that include variability or variable .components; angl
— visualizing commonality and variability in domain component diagrams.

A tool should support defining the detailed internal structures\0f"domain components by allowing the
user tg do the following:

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

— use detailed design environment for domain components.

6.4.3 | Verify and validate detailed domain:Component design

The gqal of this task is to confirm whether the detailed design of domain components gdheres to the
rules ¢lefined in domain architectural~texture and help ensure the correctness of detailed domain
compdnent design.

The method should support verifying and validating detailed domain component degign with the
follow|ng capabilities:

— degsigning test requirements, test cases and test procedures (these will be reused fpr integration
tepting after refimement) for variability related component verification against relevgnt interfaces;

— s:rporting validation for conformances among variability related components;
— vadlidating.the testability of detailed domain component design related to variability;|and

— evjaluating quality attributes considering related variability in detailed design level.

A tool should support evaluating detailed domain component design by allowing the user to do the
following:

— 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 do

The method
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process:

domainr

hreads.
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I to do
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cation,

design

domain architecture 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.

e
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The method should support verifying and validating detailed software domain artefact design with the
following capabilities:
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pporting validation for conformances with domain architecture;

tefact 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:

— accessdo

main 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
that will test domain software artifacts should participate.

The method s
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import dg
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7 Domain 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 p:lrpose of this subprocess is to initiate domain implementation. Initiation tasks.n¢lude decision
related to qualifying domain implementation capabilities such as tools, use of domgain injplementation
approdches and necessary technologies.

7.2.1.2 Inputs
The following inputs should be available to perform the detailed domdin-design initiation|process:
— ddtailed domain design specification; and

— reguired domain implementation capabilities.

7.2.1.3 Outcomes

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

— Damain implementation capabilities are e¢stablished.

— Dqmain implementation is initiated.

7.2.1.4 Tasks

The ofganization shall implement the following tasks with respect to the detailed dpmain design
initiatjon process:

— Confirm inputs far domain implementation: revisit and evaluate inputs required f¢r proceeding
dgmain implementation.

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

7 2 2 Confirm innutc for domain imnlamantation
ks O T I P oo ToO T oo T I premeirtatrotr

The goal of this task is to help ensure the quality of inputs 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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7.2.3 Confirm 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 should support confirming domain implementation capability by allowing the user to do the

following:

access in
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7.3.1 Prind

7.3.1.1 Pun

The purpose
In accordancd

7.3.1.2 Inp
The following

detailed ¢

7.3.1.3 Outicomes

The following
interface imp

Written s

Executabl

7.3.1.4 Tas

The organiz:
implementati

Implemen

ormation for the established organizational level enabling environments.

ipal constituents

pose

bf this subprocess is to implement all interfaces that are declared in the interface ¢lesign.

with the defined strategy, the level of interface detail should be compromised.

lits

lesign specification for domain interfaces!

outcomes shall be available as™a result of the successful implementation of the d
ementation process:

burce codes for domain ifterfaces are produced.

e files of domain interfaces are produced.

ks

ition shall> implement the following tasks with respect to the domain in
DN Pro¢ess:

inputs should be available to perform the domain interface implementation procegs:

t~domain interface: make common interfaces concrete based on the detailed d

interface

design.

Build domain interfaces: make domain interfaces executable.

wn

omain

erface

omain

Verify and validate domain interface implementation: help ensure that implemented interfaces adhere

to the constraints defined in architectural texture and detailed design specifications and errors in

interface

7.3.2

implementation are removed.

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 interfaces.

7.3.3 | Build domain interfaces

The gqal of this task is to create executable domain interfaces. Building task and‘verifying/validation
task should be conducted iteratively.

The mpthod should support building domain interfaces with the following-<¢apabilities:
— prpviding variability mechanisms (related to interfaces) used at build time; and

— byilding interfaces that include variability.

A tool ghould support building domain interfaces by allowing the user to do the following

— use an environment that builds common and variablesinterfaces.

7.3.4 | Verify and validate domain interface implémentation

The gpal of this task is to confirm whethercdomain interfaces are implemented corlsistently and
correctly against the detailed domain designand whether domain interfaces adhere to the¢ constraints/
rules defined at domain architecture design.

The method should support verifyinig and validating domain interface implementation with the
follow|ng capabilities:

— executing verification for'domain interfaces related to variability; and
— vadlidating interface conformances related to variability.

A tool phould supportwérifying and validating domain interface implementation by allowing the user to
do the[following:

— velrify fordomain interfaces related to variability;

— reford verification and validation results;

— track the status of identified non-compliance issues by separating commonality and variability; 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.
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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:

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

7.4.1.4 Tasks

The organizdtion shall implement the following tasks with respect to the domain”component
implementatipn process:

— Implemenjt domain components: make components (write codes in the case if software) based|on the
detailed domain components design.

— Build domain components: make domain components tangible and exécutable.

— Verify and validate domain component implementation: help ensure‘that implemented comppnents
adhere tq the constraints/rules defined in architectural texture-and detailed design specifi¢ations
and erroifs in domain components are removed.

— Integrateflomain components: integrate domain components and COTSbased ondomainarchit¢cture.

7.4.2 Impl¢ment domain components

The goal of this task is to make concrete domains;components based on the detailed design of dJomain
components.

The method should support the implementation of domain components with the following capabjlities:
— providing variability mechanisms (gelated to components) that can be specialized atimplemeiation;
— reviewing binding time issues\that should be decided at component implementation;
— explicitly|expressing vatiability included in component implementation; and

— allowing pasy configuration in member products.

A tool should support the implementation of domain components by allowing the user to Ho the
following:

— 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
follow|ng capabilities:

— prpviding ways to handle variability included in a component for verification (e:g) unit testing);
— executing verification for domain components related to variability; and
— vadlidating conformances against related domain interfaces.

A tool ghould support verifying and validating domain component implementation by allgwing the user
to do the following:

— velrify for domain components related to variability;
— reford verification and validation results;
— track the status of identified non-compliance issuesby separating commonality and variability; and

— sepd feedback for the identified non-conformadnce issues to related domain engineeripg process.

7.4.5 | Integrate domain components

The goal of this task is to make the pessible integration of platform based on the ddfined domain
architgcture.

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

A tool fhould support integrating domain components by allowing the user to do the following:
— utjlize integration environment for domain; and

— inferact'with integration testing tools.

7.5 Software 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 artefact implementation process:

— Software flomain arteyacts (€.g. database, data communication, threads) are produced.

7.5.1.4 Tasks

The organizafion shall implement the following tasks with respect to the software’domain aftefact
implementatipn process:

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

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

— Verify and validate software domain artefact implementation: help-ensure that implemented software
domain Jrtefacts adhere to the constraints/rules defined in architectural texture and dgtailed
design spfecifications and errors in software domain artefacts are removed.

7.5.2 Implément software domain artefacts
The goal of thfis task is to make concrete software deniain artefacts based on their detailed design.

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

— providing variability mechanisms (related to software domain artefacts) that can be specialjized at
implementation;

— expressing explicitly variability included in software domain artefact implementation; and
— allowing pasy configuration in member products.

A tool should [support the-implementation of software domain artefacts by allowing the user to|do the
following:

— refer varipbility mechanisms in software domain artefact implementation; and

— establish links between variants and related software domain artefacts to allow easy configuration.

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.

The method should support verifying and validating software domain artefacts with the following
capabilities:

— prpviding ways to handle variability included in a software domain artefact for Verification (e.g.
urlit testing);

— executing verification for software domain artefacts related to variabilityand
— vdlidating conformances against relavant software domain artefacts.

A tool phould support verifying and validating software domain artefdetsby allowing theuser to do the
follow]ng:

— velrify software domain artefacts related to variability;
— reford verification and validation results;
— track the status of identified non-compliance issuesby separating commonality and variability; and

— sepd feedback for the identified non-conformadnce issues to related domain engineeripg process.

8 Vigriability management in realization

8.1 General

The mpjority of variability is-materialized through variability mechanisms that can be used in the
realizdtion stage. Moreover, internal variability can be newly introduced or predefined yariability can
be refined. Thus variabilityxmodels should be refined and trace links should be refined gccordingly. In
additign variability mechanisms used to introduce variability should be properly documé¢nted in order
in realization

'y suitable for

variability 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:

— SPL specifically defined mechanism: variability realization mechanisms in Common Variability
Languagd description (existence, substitution, value assignment and opaque).

— Languagdextension mechanism: the use of UML (unified modelling language) extensions)(sterdotype,
tagged value and notes).

— Languagd support mechanism: inheritance, polymorphism, parameterized class; generics in|codes,
pointcut ind advice concepts in AOP (aspect-oriented programming), framework implementation
methods [e.g. hotspots and hooks) in framework.

8.2.1.2 Inppts

The following inputs should be available to perform the variability mechanism category [in the

D

realization prijocess:
— guidancelfor variability mechanism selection (ISO/IEC 26557); and

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

8.2.1.3 Outicomes

The following outcomes shall be available as a result of the successful implementation of the variability
mechanism cgtegory in the realization process:

— Variability mechanisms used for implementing variability in realization are categorized.
— Guidance s tailored specific to‘realization stage.

— Usage status of variabilitymechanism category in realization is traced.

8.2.1.4 Tasks

category in the realization process:

The organiziition shall implement the following tasks with respect to the variability mechanism

— Identify variability mechanisms in realization by category: find variability mechanisms suitable for
variability in realization.

— 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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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 textures in realization time;
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IEC 26

The m
follow

— ta
— ta
— ta

A tool
user tq

557. This task supports concrete’guide creation filled with realization-specific prag

ethod should support guiding the use of variability mechanism category in realizg
ng capabilities:
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loring detailed procedures for variability mechanism selection and use in realization stage;

F allowing the

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

— 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

catego

ry.

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
variability dependencies and constraints; and

— visualize [variability mechanisms in realization;

— verify whether the variability mechanism properly supports the defined variability indluding
dependericies and constraints; and

— verify tesftability of variability mechanisms used in realization.

8.2.5 Updale variability mechanism category in realization
The goal of thfis task is to improve the established variability mechanisms by category.

Variability m¢chanisms in realization identified by category'can be re-organized and improved| based
on analysis results of their usage status.

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

— preparing items for variability mechanist category improvement;
— improving variability mechanism category; and
— propagating improvement results to variability mechanism pool.

A tool should pupport updating variability mechanism category in realization by allowing the usdr to do
the following

— share improvement.items for variability mechanism category among appropriate participants;

— share improvedwariability mechanism category; and

— perform gutomatic propagation of improvement results to variability mechanism pool.

8.3 Variability in realization
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:

8.3.1.3

domain architecture including texture;

domain implementation strategy;

domain realization specification; and

variability model in architecture.

Outcomaos
ot

The fo
in the

Va
%

8.3.1.4

The o1
proceg

M
M

TCUTITCY

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

riability model is refined and extended.

riability in realization is explicitly documented.

| Tasks

ganization shall implement the following tasks with¢espect to the variability
¥

hdel variability in realization: describe variability-by/using separate models.

iintain variability mechanisms in realization: support the usage of mechanisms t

variability in realization.

Dd
re

8.3.2

The gd
or new

The m

hlization in order to support correct’selection.

Model variability in realization

al of this task is to refine and extend the variability model in realization, as variab
ly added at the realization stage.

bthod should support modeling variability in realization with the following capabil

supporting the variability refinement and extension in the variability model;

p1]
or

oviding Wways for discriminating variability in the variability model that is newly 3
extended in realization from variability introduced in the previous stages; and

he variability

in realization

p implements

cument variability in realization: specify variability introduced during interface ajpd component

lity is refined

ties:

dded, refined

supporting the verification and validation of variability model.

A tool should support modeling variability in realization by allowing the user to do the following:

perform variability model refinement and extension in realization stage;

utilize notations for discriminating variability in variability model that is newly introduced, refined
or extended in realization with variabilities defined from the previous stages (e.g. annotation,

co

lored 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 th

is task is to find possible binding mechanisms for variability in realization.

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

capabilities:

parameterized abstract class);

supporting decision for variability mechanisms

defining variability mechanisms used in the realization stage (e.g. generic class, container class,

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

A tool should
following:

perform s

documen

record ra

8.3.4 Docu

The goal of th
variability. Th

The method s

variabilit

providing
[e.g. sterd

A tool should

support maintaining variability mechanisms in realization by allowing the userto

imulation for the possible variability mechanism in realization;
[ the chosen variability mechanism; and

fionales for the decision.

ment variability in realization

is task is to conduct a proper documentation for interfaces and components that i
is includes a description of used variability mechanisms and possible reuse contex

hould support documenting variability in interfaces with the following capabilities

confirming whether interfaces and components‘that include variability are consisten

y model; and

otype and note in UML models, XML (extensible markup language) markup tags].

support documenting variability in interfaces by allowing the user to do the follow

utilize n
UML ext

sions, variability mechanism expressed by annotations to UML);

visualize[relationships among variable interfaces documented in different ways; and

differentifate realizdtion artefacts-related variability from those in common (e.g. parameter

tags in class diagtam, stereotyped or tagged entity model, marked code fragments).

8.4 Tracedbility of variability in realization

elaborations that differentiate variable interfaces and components from those in cd

do the

Include

E with

mmon

ng:

ations that differentiate’variable interfaces and components from those in comm¢n (e.g.

zation

8.4.1 Principal constituents

8.4.1.1 Pur

pose

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:

34

detailed domain and application design specifications;

© ISO/IEC 2018 - All rights reserved


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

ISO/IEC 26553:2018(E)

— domain and application implementation artefacts; and

— variability models in detailed design.

8.4.1.3 Outcomes

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

of vari

ability in realization process:

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

— T

8.4.1.4

The o
realiza

— Dd
w

— Dd
be

8.4.2

The gd
in diffe

[TCe TR betweeT redtiZation artefacts and vartabiiity models are estabiisied:

| Tasks

tion process:

thin variability introduced in realization artefacts.

tween realization artefacts and the variability model.

Define trace links among variability in differént realization artefacts

al of this task is to establish and maintain explicit trace links among variability th
brent realization artefacts.

ganization shall implement the following tasks with respect to the traceability of| variability in

fine trace links among variability in different realization artefaets:)establish and maintain links

fine trace links between realization artefacts and variability) model: establish and rhaintain links

ht are defined

The miethod should support defining tracelinks among variability in different realizafion artefacts

with t]
— m

A tool]
allowi

— vi
8.4.3

The gd
artefa

1e following capability:

hintaining links among variability spread out different realization artefacts.

g the user to do the following:

bualize links amongvariability in different realization artefacts.

Define trace links between realization artefacts and variability model

al of thistask is to establish and maintain explicit links between domain/applicati
'ts and-the domain/application variability model.

The

thod should support defining trace links between realization artefacts and var

should support defining.trace links among variability in different realization| artefacts by

bn realization

ability model

with the Tollowing capability:

— 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 in order to be used by each relevant member product. Asset management in the realization
process includes the following five key subprocesses:

fructurac o £ain

yal n r-aln
TroctoarcooIrer o

9]

artefacts

Domain in
artefacts

Detailed
applicatig

Applicatid
implemer]

Attached
engineers

NOTE
evolution.

ISO

9.2 Detaile
9.2.1 Prind

9.2.1.1 Pur

The purpose
support easy

9.2.1.2 Inp

The following
assets proces

detailed ¢

Detailed derrain docion artafactc oo dogmain Accotc o
- GESHR-HEC et a5 GO a556t5-5

TOTIT

application design artefacts as application assets structures andy,maintains d
n detailed design artefacts.

n implementation artefacts as application assets structures\aitd maintains appl
tation artefacts.

process for detailed domain design asset reuse is to define the process that appl
should adhere to for properly reusing detailed dondain assets.

IEC 26555 provides the details of asset managemént from asset identification throug|

*d domain design artefacts as domain assets
ipal constituents

pose

fthis subprocess is to elaborate detailed domain design models and specification g
hnd correct reuse in‘detailed application design.

l1ts

inputs should be available to perform the detailed domain design artefacts as d

T

lorhain design models; and

esign

hplementation artefacts as domain assets structures and maintains domain iniplementation

btailed

cation

cation

h asset

0 as to

omain

detailed 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 design artefacts as domain assets process:

— Configura

36

tions of detailed domain design artefacts are established.
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9.2.1.4 Tasks

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 domain design

a

rtefacts that will be managed in the asset repository.

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

a

9.2.2

The gd

The method should support identifying detailed design artefacts managed asidemain aj
follow|ng capabilities:

Atool should supportidentifying detailed design artefactsimanaged as domain assets with
capabillities:

selecting detailed design models that have reuse potential;

evialuating domain artefacts (e.g. checklist or evaluation criteriafor evaluating reusa

e

a

repording the list of detailed domain designatrtefacts as domain assets.

9.2.3

The gqal of this task is to define and«develop the further structure of detailed domain dej
that will help with reuse at the application developments.

The mgthod should support defining configuration and annotation in detailed domain dg
follow|ng capabilities:

ddfining configuration of detailed domain design artefacts that help retrieve, upd
maintain traceahility;

identifying annotations necessity to reuse detailed domain design artefacts as domai

a

\%

ssets so they are simple to find and use.

Identify detailed design artefacts managed as domain assets

stablishing backward trace links with domain architecturalelements.

cressing detailed domain design artefacts thathave reuse potential; and

Define configuration and annotation in detailed domain design

al of this task is to identify detailed domain design artefacts that will be reused-as Jiomain assets
including both common and variable artefacts.

sets with the

pility); and

the following

sign artefacts

sign with the

ate, delete or

h assets at the

jplication developments; and

lidating configuration and annotations for detailed domain design artefacts.

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

accessing the existing information for defining configuration and annotation (the configuration
includes trace links with the relevant domain architectural elements);

a

ccessing the detailed domain design artefacts; and

using an editor for template definition.
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9.3 Domai

n 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 Inp

The following
assets proces

domain c

uts

inputs should be available to perform the domain implementation artefacts as,

T

domain interfaces; and

bmponents.

9.3.1.3 Outicomes

The following
implementati

Configura

9.3.1.4 Tas

The organiza
artefacts as d

— Identify d|
and doma

— Define co

outcome shall be available as a result of the successful implementation of the d
bn artefacts as domain assets process:

tions of domain implementation artefacts are established.

ks

bmain assets process:

bmain implementation artefacts managed as domain assets: determine domain comp
in interfaces that will be managed\in asset repository.

hfiguration and annotation in.domain implementation: structure domain compone

domain ifterface so as easy to findand use them.

9.3.2 Iden

domain asset

The method 5
with the follo

selecting

The goal of tI

fy domain implementation artefacts managed as domain assets

is task is to identify domain components and domain interfaces that will be rey
5 including both common and variable artefacts.

hould stipport identifying domain implementation artefacts managed as domain
ving-Capabilities:

omain

omain

kion shall implement the following tasks,with respect to the domain implementation

pnents

nt and

sed as

assets

components and interfaces that have reuse potential;

reusability); and

establishing backward trace links with relevant detailed design artefacts.

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

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
as L ;

— validating configuration and annotations for component and interface implementatigns.

A tool| should support defining configuration and annotation in domain implementation with the
follow]ng capabilities:

— acfessing the existing information for defining configuration and-anwotation (the |configuration
infludes trace links with the relevant detailed domain design artefaets);

— acfessing information related to components or interfaces; and

— ugjing an editor for the template definition.
9.4 Attached process for reusing domain realjzation 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|correct reuse
of domjain realization assets.

9.4.1.2 Inputs

The following inputs shouldbe available to perform the attached process for reusing domgin realization
assets|process:

— ddmain realization assets.

9.4.1.3 Outcoemes

The fotlowing outcome shall be available as a result of the successful implementation of the attached
proce i i t7-artt .

— Domain realization assets including attached process are established.

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;

— assessing attached process; and

— providing documentation templates.

A tool should support identifying processes adhered for realization asset reuse with the following
capabilities:

— accessinginformation for domain realization assets;
— referringforganizational standard domain engineering processes; and

— documenting 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 appljcation
engineers can access together.

The method §hould support making attached process‘as a part of domain assets with the following
capabilities:

— providing glues to integrate attached processes into domain realization assets; and
— attaching processes to each related domain realization asset.

Atool should $upport making attached-process as a part of domain assets with the following capabilities:
— providing ways to attach prodesses to domain realization assets; and

— allowing the automatic access of attached processes when a domain realization asset is reusgd.
9.5 Detaile¢d application design artefacts as application assets

9.5.1 Prindipal.constituents

9.5.1.1 Purpose

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
artefacts as application assets process:

— Idgmtify detailed application design artejacts managed as application assets: determihe application

dgsign artefacts that will be managed in asset repository.

— Ddfine configuration and annotation in detailed application design: structure detail¢d application
dgsign so that it is easy to find and use.

9.5.2 | Identify detailed application design artefacts managed as application assets

The gdal of this task is to identify detailed application design artefact$such as models and ppecifications
to be rhaintained in each application development.

The mlethod should support identifying detailed application-design artefacts managed as application
assets|with the following capability:

— selecting detailed application designs artefacts/ tised at the later processes qf application
dgvelopment.

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

— injporting detailed application design‘artefacts; and

— pdrforming reviewing and editingapplication detailed design artefacts.

9.5.3 | Define configuration.and annotation in detailed application design

The gdal of this task is to.@tefine or develop the structure and information for detailed appljcation design
assets|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 sheuld support defining configuration and annotation in detailed application|design assets
with the following capabilities:

— ddfihing configuration of detailed application design assets that help retrieve, update, delete or

e . e )l S
marmtariT traceapIirty;

— identifying annotations necessity to use detailed application design 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

Inputs

The followin
application as

— implemer

9.6.1.3 Outicomes

The following
implementati

Configura

9.6.1.4 Tas

The organiza
artefacts as p

Identify aj
and inter

Define col
and inter

9.6.2

The goal of t
application dg

The method s
assets with th

— selecting

Identify application implementation artefacts as application assets

D

b Inputs should be available to perform the application implementation artefa
sets process:

tation artefacts, such as application components and application interfaces

outcome shall be available as a result of the successful implementation of the appl
bn artefacts as application assets process:

tions of application implementation artefacts are established’

ks

hrt of the application assets process:

bplication implementation artefacts as application assets: determine application comp
faces that will be managed in asset repository.

ifiguration and annotation of application implementation: structure application comp
faces so that they are easy to find and use.

his task is to identify. application components and interfaces to be maintained i
velopment.

hould suppert identifying application implementation artefacts managed as appl
e followinig-eapability:

hpplicationimplementationartefactsusedatthelater processesofapplicationdevelo

A tool should

support identifying application implementation artefacts managed as application

cts as

cation

ion shall implement the following tasks with.réspect to the application implementation

bnents

pnents

h each

cation

bment.

assets

with the following capabilities:

— 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

follow

ing capabilities:

— acfessing the existing information for defining configuration and annotation;

— acpessing the application implementation assets; and

— ugding an editor for the template definition.

10D

etailed application design

10.1 General

Detail

ed application design reuses common design artefacts; selects variants of whic

h the binding

time of variability is detailed design stage, and conducts.détailed design for application 1nterfaces and
compdnents. Detailed application design can add detajled designs to the detailed appl

config

iration derived from domain design. Detailed application design process includes

three key sub- processes:

— Dg

bi

— Dd

— Dg

hding in detailed design in order to start detailed application design.

10.2 Detailed application design initiation

10.2.1] Principal constituents

10.2.11 Purpose

The purpose.of this subprocess is to derive an application configuration by reu

interf3
and in

tailed application design initiation derives.configuration for a member product throy

tailed application interface design-éonducts low-level designs for application interfq

tailed application componentidesign conducts low-level designs for application com]

cation design
the following

gh variability

CES.

bonents.

bing common

ceS/components and by binding variable interfaces/components delivered by dpmain design
W&wmmm_dﬂgm&mm&umfﬁng detailed

application design, detailed design configurations are derived from detailed domain design and
application architecture should be ready for guiding detailed application design.

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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10.2.1.3 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 Tasks

The organiza
initiation pro

Derive de
in accord

Validate
conforms

Confirm a

fion shall implement the following tasks with respect to the detailed application
Cess:

Lailed application design from detailed domain design: configure detailed application
hnce with application architecture and binding decisions in detailed désign.

Jerived detailed application design: help ensure the derived detailed application
to the application architecture.

10.2.2 Deri

The goal of this task is to apply bindings and to produce initial detailed application design ing

models and s

The method 5
following cap

providing

extractin
design sp

providing
interface

A tool should
user to do the

store and

extract de

e detailed application design from detailed domadin design

ecifications.

hould support deriving detailed application design from detailed domain design wj
hbilities:

binding information (e.g. binding time, binding mechanism) related to a member pi

b relevant configuration of detailed application design specification from detailed d
ecification; and

support deriving detailed application design from detailed domain design by allow
following;

access-binding information related to a member product;

tailed application designs and specification automatically from detailed domain desig

design

design

design

pplication implementation capability: check whether required-application implementation
capabilities are established.

luding

ith the

oduct;

omain

integrated description language for detailed domain/application component and

ng the

n; and

— describe 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

capabilities:

defining 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 to initiate
detailgdapptication desigm immedtately:

The njethod should support confirming detailed application design capability _twith [the following
capabillity:

— prpviding confirmation aspects for ensuring the readiness(e.g., planS;yprocedurgs, standards,
tektures, tools, resources) of application implementation.

A tool [should support confirming detailed application design capability by allowing the piser to do the
follow]ng:

— acpess 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 piirpose of this subprocess is to deéfine detailed design of application interfaces that cannot be
realiz¢d by reusing interfaces delivered by domain realization.

10.3.112 Inputs

The fo]lowing inputs should be available to perform the detailed application interface degign process:

— application configuration;
— application requirements specification; and

— applicatien.drchitecture specification.

10.3.1}3 ¢Outcomes

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

© ISO/IEC 2018 - All rights reserved 45


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

ISO/IEC 26553:2018(E)

— Define 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 of this task is to capture the interactions among components which will be used to design the

detailed strud

The method §
capabilities:

— looking fq
— defining j

A tool should
the following

— access ap

— visualize

ture of application interfaces.

hould support examining interactions among application components withthe fol

r the interactions among components consisting application architecture; and
ervices provided or required for the interactions.

upport examining interactions among application components by allowing the use

plication architecture design; and

interactions between application components.

10.3.3 Definle the detailed internal structures of application interfaces

The goal of t
interfaces.

The method s
following cap

— harmoniz

A tool should
user to do the

his task is to define the methods with their configuration parameters of appl

hould support defining the detailed internal structures of application interfaces w|
hbility:

ing application interfaces\with common and variable domain interfaces.

support defining thevdetailed internal structures of application interfaces by allow
following:

— browse the detailed désign models for commonality and bound variability; and

— model ap

10.3.4 Verif

blication'Tnterfaces under the integration of commonality and bound variability.

r ahd-validate detailed application interface design

owing

r to do

cation

ith the

ng the

The goal of this task is to confirm whether the detailed application interface design adheres to the
rules defined in application architecture specification and help ensure the correctness of the detailed
application interface design.

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

the following

capabilities:

— selecting test requirements, test cases and test procedures designed during domain interface
verification and validation to be re-executed;

— 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:

— access application architecture specification;

— access application-specific requirements specification; and

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

ap

10.3.5

plication engineering process.

Document detailed application interface design

The g
The m

aiof this task s to make detatted appiication interface desigm specification.

ethod should support documenting detailed application interface design #sith

capabillity:

— ha

A tool
follow

— ac
— im
10.4 |

10.4.1

10.4.1

The purpose of this subprocess is to déefine detailed design of application components t

realize

10.4.1]
The fo

rmonizing application interface documentation with the derived docufirent.

should support documenting detailed application interface desigmr by allowing the
ng:

cess the derived document; and

port the detailed design of application interfaces for decumentation.
Detailed application component design
Principal constituents

L1 Purpose

d by reusing components delivered by domain realization.

.2 Inputs

lowing inputs should'be available to perform the detailed application component d

— a

plication configuration;

— application fequirements;

— application architecture specification; and

— dgtailéd application component and interfaces design specification.

the following

user to do the

hat cannot be

PSign process:

10.4.1

.3 Outcomes

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 noncompllance issues
A Pt m—data A annlicatinn S A deciagnc

a alnst Licat: chita aArrarc Ha 1 £1 i d ln'
g Fppheation—architecture—errors—in—detatledappheation—component—desisns—a

conformgnces against related application interfaces are identified and resolved.

— Documenf the detailed design of application components: specify the detailed|application
componept design.

10.4.2 ldentify, evaluate and select COTS

The goal of tHis task is to find appropriate components with low costs andimprove the quality] of the
member prodjct.

The method should support identifying, evaluating and selecting COES with the following capablillities:
— defining ¢valuation criteria for member product-specific COTS selection;
— supporting viable COTS selection;

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

A tool should support identifying, evaluating\and selecting COTS by allowing the user to Ho the
following:

— access inlormation for the candidate!GOTS component;
— perform dlata collection and calculation for cost estimation; and

— record rafionale for decision!

10.4.3 Definle the detailed internal structures of application components

The goal of this taskuis to design application components in accordance with the services defined in
application inferfaces.

The method
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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