INTERNATIONAL ISO/IEC
STANDARD 26552

First edition
2019-05

- —

Software and systems engineering —
Tools and methods for product/line
architecture design

Ingénierie du logiciel et des systemes — Outils et méthofles pour la
conception architecturale desgammes de produits

Reference number
ISO/IEC 26552:2019(E)

© ISO/IEC 2019


https://iecnorm.com/api/?name=a34866e3de609247f154253a419a2c03

ISO/IEC 26552:2019(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2019

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address
below or [SO’s member body in the country of the requester.

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

ii © ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=a34866e3de609247f154253a419a2c03

ISO/IEC 26552:2019(E)

Contents Page
FOT@WOTIT ... vi
IIETOAUICEIONN ... vii
1 S0P ... 1
2 NOTTNATIVE TEECI@INICES .........oocco e 1
3 Terms and DefINITIONS ... 1
4 Reference model for product line architecture design......
4.1 Ovzaruiaas
4.2 Architecture management
4.3 100 00 =00 T6 (=] =0 o OSSO 0=
4.4 ASSEt MANAZEIMNENT ..o e
4.5 Variability management in design
4.6 Application deSIGN ... G
5 Architecture MmanagemMENt. ... e Cessiee e 6
5.1 GENETAL..oooooses s 6
5.2 Architecture design planning.............c. w7
5.2.1  Principal constituents .................. i/
5.2.2  Establish architecture design goals 7
5.2.3  Define key procedures for architectureldesign ... 8
5.2.4  Define schedules and required reseurces for architecture design..... ... 8
5.2.5  Specify how to monitor, measuréand control the effectiveness of
architecture design ...
5.2.6  Document the architecture design plan.
5.3  Architecture design enabling..... ..
5.3.1  Principal CONSTEUENTS . oo
5.3.2  Prepare for the architecture enablement...........cocnn
5.3.3  Develop and establish enabling capabilities and resources |
5.3.4  Deploy capabilities and resources for architecture enablement.........
5.3.5 Improve architecture enablement capabilities and resources......
54  Architecture deSiBR TNaANAZING ...
54.1  Principal/CoONSHEUENTS ...
5.4.2  Prepare for architecture management execution |
5.4.3 Implement the architecture management plans......... |
5.4.4 ( Glose and prepare for the architecture management plan change
6 DOMAIN BESIBIN ...t
6.1 GBNETAL. ..o
6.2 Conceptual architecture design
6.2.1  Principal CONSTEUENTS ...
6.2.2  Analyse problem space of the domain architecture...............
6.2.3  Synthesize potential solution alternatives ...
6.2.4  Formulate potential domain architecture ($). ... oo

6.3

6.4

6.2.5 Capture domain architecture concepts and properties
6.2.6  Hand off conceptualized domain architecture to users and other stakeholders.. 18
Domain architectural StruCture deSIZI ...

6.3.1  Principal CONSTEUENTS ...

6.3.2  Develop architecture viewpoints for the product line

6.3.3  Develop models and views of the domain architecture..............coccn 19
6.3.4  Relate the domain architecture to reqUIrements.............ces
6.3.5  Relate the domain architecture to detailed design

Architectural teXTUTE A@SIZI ... ..ot
6.4.1  PrincCipal CONSTTUGTITS ...
6.4.2  Analyse common rules guiding realization..........s

6.4.3  Define common ways to deal with variability at domain realization

© ISO/IEC 2019 - All rights reserved iii


https://iecnorm.com/api/?name=a34866e3de609247f154253a419a2c03

ISO/IEC 26552:2019(E)

6.4.4  Define common ways to deal with variability at application design and

TEALIZATION .
6.4.5 Formulate architectural texture
6.5 Domain architecture doOCUMENTAtION ...
6.5.1  PrincCipal CONSTITUEIITS ..o
6.5.2  Assess the domain architecture documentation for structure and texture.......... 24
6.5.3  Hand off architecture documentation to downstream USErs ... 24
6.6 Domain architecture eValUation........ ...
6.6.1  Principal CONSTEUENTS ...
6.6.2  Determine evaluation criteria for domain architecture
6.6.3  Establish measurement techniques for domain architecture............... 26
6.6.4 Review evaluation-related-information for domain architectuwre oo 27
6.6.5  Analyse domain architecture and assess stakeholder satisfaction..........Oy]...... 27
6.6.6  Formulate findings and recommendations for domain architecture.... .. ... 28
6.6.7 Communicate evaluation reSults.........eesespag Al e 28
Variability management in deSign ...t
7.1 7 1 T=) - OSSOSO /0 s
7.2 Internal variability in domain architecture..........cg@m Mo
7.2.1  Principal constituents ...
7.2.2  ldentify newly added internal variability
7.2.3  Refine external variability into internal variability s .. s 30
7.2.4  Relate internal variability with variability in requirements ... 30
7.3 Variability model in architecture
7.3.1  Principal conStituents ...
7.3.2  Model variability in views of architeCtut® (') ... |
7.3.3  Maintain variability model in architeture ... f e 32
7.3.4  Document variability in archit@Ctures...........ooocisissssssssssssesssssss s 32
7.4 | Variability mechanism in architecture ... ... e 33
7.4.1  Principal CONSTEUENITS ... 5o | v 33
7.4.2  ldentify variability mechanisms in architecture by category ...........cfo. 33
7.4.3  Guide the use of variability mechanism category in architecture............c.}. 34
7.4.4  Trace the usage status(f variability mechanism category in architecture.......... 34
7.4.5  Update variability mechanism category in architecture
7.5 |Variability traceability imarchitecture ...
7.5.1  Principal CONSTIUENITS ..ot
7.5.2  Define tracelinks among variability in different architectural artefacts.........}........ 36
7.5.3  Define trace links between architectural artefacts and variability model......|........ 36
Asset management iNFAE@SIZIN ... o 36
8.1 General
8.2 Managing'domain design artefacts as domain assets. ... | e 37
8.2. 1N Principal CONSTITUEIES ..o | e 37
8,212)  Ildentify architectural artefacts managed as domain assets ..........ccccfo 37
8.23  Define configuration and annotation for domain architecture assets.............J...... 38
8.3 Managing application design artefacts as application assets ... 38
8.3.1  Principal CONSTITUETIES ..o 38
8.3.2  Identify architectural artefacts managed as application assets............ 39
8.3.3  Define configuration and annotation for application architecture assets....... 39
APPLCATION A@SIZIN ...
9.1 General......ccn
9.2 Binding in architecture
9.2.1  Principal CONSTITUEIIES ..ot 40
9.2.2  Decide values of variabilities in architeCture ..., 41
9.2.3  Conduct bindings in archit@CtUIe ... 41
9.2.4  Validate consistencies with bindings in requUIrements ... 42
9.2.5 Validate whether binding decisions adhere to the architectural texture........ 42
9.3 Application specific architectural structure desSign ... 42
9.3.1  Principal CONSTITUEIIES ..o 42

© ISO/IEC 2019 - All rights reserved


https://iecnorm.com/api/?name=a34866e3de609247f154253a419a2c03

ISO/IEC 26552:2019(E)

9.3.2  Develop models of the application specific architecture ..., 43
9.3.3  Validate whether the application specific architecture adheres to the
ATCHITECTUTAL TEXTUTE ...ooo et 44
9.3.4  Relate the application specific architecture to requirements...............ccccooucscrs 44
9.3.5  Relate the application specific architecture to detailed design...........ccoco, 44
9.4  Application architecture documentation
9.4.1  PrincCipal CONSTEUETIES ..o
9.4.2  Assess the application specific architecture documentation ..., 46
9.4.3 Hand off application specific architecture documentation to downstream users46
9.5 Application architecture eValuation ...
9.5.1  PrincCipal CONSTITUEITS ..o
Qg5 2 Determine app]ir‘qfinh cporiﬁr‘ evaluation criteria
9.5.3  Establish application specific measurement techniques
9.5.4  Review evaluation-related information for application architecture}.....................
9.5.5  Analyse application architecture and assess stakeholder satisfactio
9.5.6  Formulate findings and recommendations for application architectI
9.5.7 Communicate evaluation results with application spegifi¢ stakeholders
Annex A (informative) Cross-reference with ISO/IEC/IEEE 42020, ISO/IEC/IEEE 42019 and
ISO/IEC/IEEE 15288...........ooooiiiiiiisescesesseseseesessseesesses i e | 51
Annex B (informative) Variability specification elements in ADI{ ) 58
Annej C (informative) Architecture structure and texture example ... 59
BIDLIOBTAPRY . ....oooccoinesenesnessesssmses s 60
© ISO/IEC 2019 - All rights reserved v


https://iecnorm.com/api/?name=a34866e3de609247f154253a419a2c03

ISO/IEC 26552:2019(E)

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 architecture
design for software and systems product line (SSPL). This document defines how the tools and methods
can support for the software and systems product line-specific architecture processes.

Domain architecture provides structures and constraints that govern all the subsequent SSPL
lifecycle processes as well as being transferred into the architecture design of a member product at
the application design processes. Therefore, SSPL architecture design should be defined in detail,
considering constraints, so that other processes have a consistent foundation. Supporting tools and
methods of architecture design should consider those engineering processes that use and are affected
by architecture design.

Produ nt because of

the fol

't line architecture design can be differentiated from a single product developms
owing aspects:

T}

ere are two core processes in architecture design: domain and applicdabion archit¢cture design.
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e major aims of the domain architecture design processes are to design architect
d texture based on domain requirements which includes commornality and variabil
products, and to prepare necessary variability information forwariability modelling
nd, the major aims of the application architecture design(processes are to deriy
chitecture through binding and add application-specific architectural structure.

e outcomes of domain requirements engineering form the basis for product line
sign and application-specific requirements might compel to add new component
ructure unlike in the case of a single product deelopment.

e architectural texture, one of the major otitcomes of product line architecture d

plication realisation. Domain realization'should adhere to the rules defined in the
kture, and application architecturesshould comply with the rules defined in the
Kture.

bcument can be used in the following modes:

the users of this documéent — to benefit people who conduct domain and applicatio}
sign for software and systems product lines;

a product line otganization — to provide guidance in the evaluation and selectio
d tools for domain and application architecture design;

providersof methods and tools — to provide guidance in implementing or develo
bthods byproviding a comprehensive set of the capabilities of tools and methods fg

plication architecture design.

;tral structure

y for a family
. On the other
e application

architecture
b or tailor the

esign defines

mon ways to deal with variability in.demain realisation as well as in applicati¢n design and

architectural

architectural

L architecture

n for methods

bing tools and
r domain and

document provides processes and capabilities of methods and tools for domain design and application
design. Other standards in the ISO/IEC 26550 family are as follows:

ISO/IEC 26550, ISO/IEC 26551, ISO/IEC 26552, ISO/IEC 26554, ISO/IEC 26555, ISO/IEC 26556, 1SO/
IEC 26557, ISO/IEC 26558 and ISO/IEC 26559 are published. ISO/IEC 26560, ISO/IEC 26561 and 1SO/
[EC 26562 are to be published. ISO/IEC 26563 is a planned International Standard.

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 realization and application realization
are provided in ISO/IEC 26553;
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— 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 1SO/
IEC 26555;

— Processes and capabilities of methods and tools for organizational management are provided in
ISO/IEC 26556;

— Processes and capabilities of methods and tools for variability mechanisms are provided in 1ISO/
IEC 26557;

—  Processes—andcapabilities ol methodsand toolsfor variability modelling arc providedin [50/

Pk G

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

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

— Processe$ and capabilities of methods and tools for technical probe are\provided in ISO/IEC P6561;

— Processe$ and capabilities of methods and tools for transition management are provided in 1ISO/
IEC 26562;

— Processe$ and capabilities of methods and tools for configuration management of asset are prpvided
in ISO/IE( 26563;

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

1 Scope

This document, within the context of methods and tools for architecture design for software and
systems product lines:

— ddfines processes and their subprocesses performed during domain and applicatioy architecture
dgsign. Those processes are described in terms of purpose, inputs, tasks and outcomgs;

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

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

There pre no normative references in this document.

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

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

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

— IE[ Electropedia: available at http://www.electropedia.org/

3.1
applidation architecture
archit¢cture concept;~including the architectural structure and rules (e.g. comm¢n rules and
constrpints), andsarchitecture artefacts (such as descriptions) that constrains a specific member
produ¢t withinaproduct line

3.2
architectural texture
texture

collection of common development rules, guidelines and constraints that deals with common and
variable aspect of the product line architecture (3.8)

3.3

architecture structure

physical or logical layout of the components of a system design and their internal and external
connections

Note 1 to entry: Annex C provides an example of architecture structure and texture (3.2).

3.4

aspect

special consideration within product line engineering process groups and tasks to which one can
associate specialized methods and tools

© ISO/IEC 2019 - All rights reserved 1


http://www.iso.org/obp
http://www.electropedia.org/
https://iecnorm.com/api/?name=a34866e3de609247f154253a419a2c03

ISO/IEC 26552:2019(E)

3.5

domain architecture

common arch

3.6

itecture for a product line that can embrace variability (3.10) of member products

external variability
variability (3.10) that is visible to customers

3.7
internal vari

ability

variability (3.10) that is hidden from customers

3.8
product line
architecture,

3.9

reference ar
core architec
application ar

3.10
variability
characteristid

4 Referen

4.1 Overview

Product line 2
application dg
and texture 1
domain archit
variabilities d

architecture
ncluding both domain architecture (3.5) and application architecture (3.1)

Chitecture
fure that captures the high-level architecture concept of domain aichitecture (3.
Chitecture (3.1)

s that can differ among member products of a product line

ce model for product line architecture design

irchitecture design consists of two development life cycle processes, domain desi
sign. Domain design develops the-demain architecture, including architectural str,
hat enables domain realization~and all member products within a product lin
ecture captures the high-levelkdesign of a product line, including the external and i
efined in domain requirements and architecture design as well as commonalitie]

b) and

bn and
ucture
e. The
ternal
. Most

of internal variabilities due to the choséen technical solutions are defined during architecture ¢lesign,

and external

should be val

Application d
with applica
adaptations ¢
adhere to the

NOTE1 Anng

[1 for those variabilities.

variabilities are refined into internal variabilities if necessary. The domain archit

sign derives the application architecture from the domain architecture in acco

fion requirements and decisions for technical solutions. Member-product s
hall be dome to satisfy member product specific requirements. The adaptations
texture ofthe domain architecture.

ex/A’describes the cross-reference with ISO/IEC/IEEE 42010, ISO/IEC/IEEE 42020 and IS

IEEE 15288.

ecture

rdance
pecific
should

0/IEC/

The reference model specifies the structure of supporting processes and subprocesses for product line
architecture design. The reference model for product line architecture design in Figure 1 is structured
into five processes, architecture management, domain design, variability management in design, asset
management in design and application design.

Each process is divided into subprocesses and each subprocess is described in terms of the following

attributes:

— the title of the subprocess;

— the purpose of the subprocess;

— the inputs to produce the outcomes;

© ISO/IEC 2019 - All rights reserved
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the tasks to achieve the outcomes;

— the outcomes of the subprocess;

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

NOTE 2

italicized in order to get them noticed.

When the process, subprocess, outcomes and tasks are listed or described in a sentence they are

. Domain Design Variability
Architecture C | Domain D i D i Managementin
onceptua ) . omain omain
Management Architecture Arg?t}}‘ﬁﬁfﬁk‘?l TArihlte]c)tur.al Architecture Architecture Design
Design Desien exture Design || b | umentation Evaluation Internal
Architecture I <« Variability in
Design PREN - - Alchitecture
Plannin Asset Managementin Design
g Variability
Domain Design Artefacts Application Design Artefacts Mo.del mn
Architecture as Domain Assets as Application Assets Architecture
Design
Enabling T
Architecture Application Design —
Design Binding in Application specific Application Application ariability
Managing Archite (gcure Architectural Architecture Architecture Trpceability in
Structure Design Documentatioh Evaluation Alrchitecture

4.2

The ay
metho

An
al
al

Ar
fo
th
re

Architecture management

Figure 1 — Product line architecture design reference model

chitecture management shall serve.toé do the following and to define capabilitie
ds for supporting them:

chitecture design planning makes’and maintains overall plans, including guidance foj
gned domain and application architecture design with product line objectives. Th
50 defines schedules and required resources for architecture design;

chitecture design enabling establishes environments required for domain architg
" deriving architéctures for member products from the domain architecture that

a)
-

guirementssEnabling environment includes organizational structure, technologies

It

evolutions.

port prediict line architecture design;

5 of tools and

"making well-
is subprocess

cture design,
fomplies with

architectural texture, and for adding new components satisfying member product specific

and tools that

ure design for
ng processes.

4.3 Domain design

's undergoing

The domain design develops a domain architecture that enables the realization of the planned
commonality and variability within a product line. The aim of the domain design is to produce a
domain architecture including architectural textures. The domain architecture reflects additional or
refined internal variability introduced by the technical solution. The domain design is divided into five
subprocesses and shall serve to do the following and to define capabilities of tools and methods for
supporting them:

Conceptual architecture design sets up high-level domain architecture design taking into account the

commonality and variability in requirements without going into implementation details; it confirms
the readiness for performing domain architecture design;

© ISO/IEC 2019 - All rights reserved
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4.4 Assetpanagement

Domain architectural structure design produces a domain architecture that decomposes a product
line into its key components and their relationships. Analysis and modelling should be conducted
to assure that the domain architecture covers all commonality and variability in requirements and
that added or refined internal variability is covered;

Architectural texture design defines constraints and rules called the architectural texture that can
guide architecture designers and domain engineers in evolving a product line over time without
destroying its key architectural concepts. The architectural texture deals with specific situations
that can occur during architecture design, realization and testing;

Domain architecture documentation describes domain architectural decisions, structure and
textures so that domain realization, domain testing and application architecture design use the
documenfation as the basis for performing their tasks;

Domain afchitecture evaluation reviews the domain architectural structure and texturefor agsuring
that the domain architecture meets functional and non-functional (quality) requiremerits.

The asset mahagement in design shall serve to do the following and to defirle‘eapabilities of methods

and tools for gupporting them:

4.5 Variabjlity management in‘design

Domain design artefacts as domain assets supports member products of a product line to develop
their architectures, including architectural specifications using\the reusable architecture |design
artifacts |by processing them as domain assets. Domain architecture design artefacts thpt will
be reused by the product line members includes architecture specification or architiecture
descriptipns (described using architecture descriptionlanguages). Reusable domain artefac{s such
as compopents, interfaces and test cases (for integration testing) are also selected and mandged as
domain apsets;

Applicatian design artefacts as application asSets supports member products to manag¢ their
reusable ppplication specific architecture désign artefacts for further reuse. Application specific
componehts, interfaces and test cases (for.integration testing) are selected and managed alorjg with
the applidation specific architecture.

Some external variabilities are réfinied into several internal variabilities, and many internal variapilities
are newly infroduced as well-during architecture design. Thus, variability modelling, tracing and
supporting mechanisms should be carefully managed in architecture design stage. The variability
management |n design shall serve to do the following and to define capabilities of methods and tqols for

supporting them:

Internal variability in domain architecture refines external variability into internal variability at the
architectpiré&lével and defines technical issues as internal variability. Most internal variabilitjes of a
product line are refined and newly introduced at the architecture Ievel;

Variability model in architecture integrates internal variability introduced in the domain architecture
with the variability model in requirements and explicitly represent and document the results,
including the detailed binding information;

Variability mechanism in architecture deals with the capabilities to implement variants in
architecture;

Variability traceability in architecture establishes and maintains trace links between variability and
architecture including trace links between different abstraction levels of variability.

© ISO/IEC 2019 - All rights reserved
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4.6 Application design

The application design derives the application architecture from the domain architecture based on the
application requirements. Product-specific adaptations are then built as far as the texture allows. The
application architecture should be consistent with the domain architecture so as to enable the reuse
of domain artefacts. Application design shall serve to do the following and to define capabilities of
methods and tools for supporting them:

Binding in architecture binds the variants for the variation points of the domain architecture according

to the architectural texture and binding decisions. Through binding, variation points are substituted
with the selected variants and domain components of the domain architecture will be selected or
unselected; it confirms the readiness for performing the application specific architecture design;

Ap
re
fr

application architect;

Ap
an
p4

A
Hd
or

The id
manag
produ
manag
the ke

Table 1 — Key aspects for identifying product line-specific architecture desig

plication specific architectural structure design is conducted for covering applic
quirements to parts of the architecture. A large part of the application arehifect
bm the domain architecture, but application specific requirements haverto.be de

plication architecture documentation describes application specific architectu
d textures so that application realization and testing use the- documentation as
rforming their tasks;

plication architecture evaluation is conducted only for'‘the application specific

der to confirm their integrity with the bound variants.

entification and analysis of the key differentiators between single-system eng
ement and product line engineering and management can help organizations to u
't line and to formulate a strategy for successful implementation of product line en|

 aspects.

ation specific
ire is derived
signed by the

ral decisions
the basis for

architecture.

wever, the pre-evaluated parts of the architecture during domain design should Be assessed in

fineering and
nderstand the
pineering and

ement. The key aspects have been definedin ISO/IEC 26550 and Table 1 shows the category of

n tasks

Category Aspects

Reuse

management applictation engineering, domain assets, domain engineering, product]

platfofm, reusability

management,

Variab

ility management fbinding, variability

Compl

collaboration, configuration, enabling technology support, reference
texture, traceability

pXity management

irchitecture,

Qualit

y management measurement and tracking, cross functional verification and validati

n

The fq

llowing are the descriptions for each aspect of Table 1 concerning domain arf

d application

ecture design. The domain and application architecture design relevant processes and tasks shall

architg
be ideM&me&a&pe&&lh&wu&p&uﬁLuwiapphmnj\

ion architecture

design enable an organization to understand domain and application architecture design relevant
processes, subprocesses, tasks, methods and tools’ capabilities:

— Application engineering: Application architecture design is the stage of application engineering
in which the domain architecture and selected reusable components and interfaces are reused.
Application-specific architectural element should be developed and integrated. The provision of

Sy

stematic reusability is a key aspect peculiar to product line development.

Binding: Application architects bind the variation points and variants in domain assets (i.e. domain

architecture, selected reusable components and interfaces) according to the application variability
models, so processes, methods and tools of architecture design for product lines should contain

ca
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5

Collaboration: Domain requirements engineering and domain architecture design should be
performed in a closely related and iterative way. Hence, requirements engineers and architects
should collaborate for determining right technical solutions and for producing a well-structured
domain architecture.

Configuration: Since selected components and interfaces of the domain architecture should be reused
in application architecture and they should be realized by the subsequent phases in accordance with
the defined architectural texture, configurations of domain assets should be consistently managed.

Domain asset: Domain design assets such as domain architecture, selected components and selected
interfaces that will be reused in the application design and realization are the major domain assets of
product line architecture, which distinguishes architecture design of the product line development

from that

Domain ¢
line-spec

Enabling
of variab
developm

Measurer
applicatig

Platform:

of application architecture based on the platform.

Productn
changes ¢

Referenc
process.

Reusabili
basis for
a key asp

Texture: |
domain t
texture.

Traceabil
applicatig

Cross fun
domain a

of single product development.

ngineering: Domain engineering processes, which include domain design,'abe p
fic aspects that do not exist in single product development.

fechnology support: Enabling technologies for supporting efficient reuséand manag
lity and assets distinguish architecture design for a product liné ffrom single p|
ent.

hent and tracking: Reusability of components and interfaces'selected during domg
n design should be properly measured and tracked.

Domain architecture design enables the developmentiof a platform and the develd

hanagement: The domain architecture should-eyolve in accordance with the evoluti
f market situations and/or technology trends.

architecture: The reference architectuke is the major outcome from the domain

Ly: The domain architecture should be developed using available or generic artefacts
hpplication architecture. Achieving desired level of reusability in a domain architeq
bct peculiar to product line.development.

[he architectural texture-Should be defined in necessary detail so that domain reali
bsting and application ‘design activities follow the constraints and rules defined

ty: Traceability among requirements, architecture and realization for doma
n should bé-maintained and managed.

ctional-validation and verification: Detailed processes for validation and verificat
hd/application architecture as well as textures should be performed.

roduct

ement
roduct

in and

pment

pn and

design

asthe
ture is

zation,
in the

n and

jon for

Variability: Internal variability as well as external variability should be modelled and managed.
Variability modelling and management are distinguished aspects of product line development.

Architecture management

5.1 General

Architecture management supports the following subprocesses:

— Architecture design planning;

— Architecture design enabling;

— Architecture designh managing.

6
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5.2 Architecture design planning

5.2.1 Principal constituents

5.2.1.1 Purpose

The purpose of this subprocess is to establish and maintain overall plans, including key procedures,
schedules and required resources for making well-aligned domain and application architecture design,
complying with architecture design needs and goals.

5.2.1.2 Inputs

The fo

5.2.1.3

The fo
design

5.2.1.4

The on
proceg

Dq
Pr
Hi

Pl
Pl
CH

ES|
ac

Dd
lin

Dd
re

main requirements specification.
oduct line objectives.

storical documents and data related to architecture design planning.

Outcomes

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

ins for architecture managing, enabling and designing are established.
ins are documented.

anges of plans are traced and maintained.

| Tasks

ganization shall implement.the-following tasks with respect to the architecture de
s:

tablish architecture design goals: Establish quality goals that the product line archit
hieve.

fine key procedures for architecture design: Define procedures uniformly used for o}
e architecture design.

fine schedules and required resources for architecture design: Define schedules, m
souyces for designing architecture in a product line.

lowing inputs should be available to perform the architecture design planning/proefess:

b architecture

sign planning

ecture should

ferall product

ilestones and

Sp

cifv how to monitor, measure and control the effectiveness of architecture design: Defin

eprocedures,

measures and criteria for governing the monitoring, measuring and controlling of the effectiveness

of

architecture design activities.

Document the architecture design plan: Document the architecture design plan and obtain
approvals for it.

5.2.2 Establish architecture design goals

The goal of this task is to establish quality goals of the product line architecture achieved by the product
line architecture. Architecturally significant and common requirements to all member products are
identified, so that they should be addressed through the product line architecture.
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The method should support establishing architecture design goals with the following capabilities:

— identifying common or variable architecturally significant requirements;

— identifying conflicts between requirements for different member products;

— defining design goals that should be achieved through the product line;

— establishing quality goals that should be achieved through the domain architecture.

A tool should support establishing architecture design goals by allowing the user to do the following:

— access the domain requirements specification;

— support Variable requirements conflicts resolution among different member products;

— communikate and maintain design goals and quality goals.

5.2.3 Define key procedures for architecture design

The goal of this task is to define uniform procedures for the product line ar¢hitecture design
share the defined procedures at the application specific architecture design'stage.

The method
capabilities:

should support defining key procedures for architecture design with the fol

— defining procedures for determining the use of the platfornrs;

— defining
specific vj

— defining

architects

A tool should
following:

— access th
— discrimin

— share key

procedures obeyed by member products when"application architects add appli
ariants;

brocedures that guides the collaboratien activities between the domain and appl

P«

support defining key procedures-for architecture design by allowing the user to

e existing procedure definition for architecture design;
ate common and vatiable procedures in the defined key procedures;

procedures withrelevant architecture design participants.

5.2.4 Define schedules-and required resources for architecture design

The goal of 1
architecture ¢

his task is to define schedules, milestones and resources for designing the d
ndfor designing the application architectures of member products.

and to

owing

Cation-

cation

do the

omain

The method should support defining schedules and required resources for architecture design with the
following capabilities:

— estimating efforts required for domain architecture design;

— estimating efforts required to make the domain architecture reusable;

— estimating efforts required for binding and application specific architecture design for member

products;

— determining schedules and resources needed for domain and application architecture design;

— assessing the accuracy of each estimate;

— identifying risk management items in domain and application architecture design.
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A tool should support defining schedules and required resources for architecture design by allowing
the user to do the following:

— access history data related to efforts for architecture design;

(semi-)automate estimation, scheduling, and resource allocation;

— integrate the estimated results of domain and application architecture design.

5.2.5 Specify how to monitor, measure and control the effectiveness of architecture design

The goal of this task is to define procedures, measures and criteria for governing the monitoring,

measuft “lg aNd COTt Ul“”g of thieeffectiveness of arciitecture dESlgll activities:

The mlethod should support specifying how to monitor, measure and control the efi
archit¢cture design with the following capabilities:

ddfining measures, procedures and criteria for monitoring, measufing and cd

ef

ddfining measures, procedures and criteria for monitoring, {measuring and cd

ef

ddfining measures, procedures and criteria for monitoring, measuring and cdg

ef

ddfining measures, procedures and criteria for,\monitoring, measuring and cd

ef

ddfining measures, procedures and criteria* for monitoring, measuring and cd

ef

A tool

design| by allowing the user to do the folowing:

ac|

ddcument the defined measyures, procedures and criteria;

m

m

copntrol actiéns (What, Who, Where, When, How) and obtain feedbacks from the cont

5.2.6

The g

fectiveness of architecture enabling;

fectiveness of architecture managing;

fectiveness of domain and application architecture desighing;

fectiveness of asset management in architecture;

fectiveness of variability management in(architecture.

Khould support specifying how to monitor, measure and control the effectiveness o

cess history data related to-architecture design;

bnitor actions (What; Who, Where, When, How) and collect data;

basure and analyse actions and data;

Document the architecture design plan

fectiveness of

ntrolling the

ntrolling the

ntrolling the

ntrolling the

ntrolling the

f architecture

rols.
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architecture design plan.

ovals for the

The method should support documenting the architecture design plan with the following capabilities:

pr

oviding documentation templates;

integrating artefacts produced during previous tasks;

formulating architecture design plans;

sh

aring architecture design plans with the corresponding user.

A tool should support documenting the architecture design plan by allowing the user to do the following:

— document the architecture design plan according to templates;
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— establish communication channels among domain and application architecture design participants;

— establish mechanisms necessary for plan versus actual analysis.
5.3 Architecture design enabling
5.3.1 Principal constituents

5.3.1.1 Purpose

The purpose of this subprocess is to develop, deploy and improve enabling capabilities and resources
for architectufre design, description, documentation and management.

5.3.1.2 Inppts

The following inputs should be available to perform the architecture design enabling process:
— Plans for prchitecture managing, enabling, and designing.

— Current enabling capabilities and resources.

— Current ilmprovement endeavours in enabling capabilities and resotirces.

5.3.1.3 Outicomes

The followingloutcomes shall be available as a result of the suctessful implementation of the architecture
design enablipg process:

— Architectlire enablers and resources are deployed.

— Required fmprovements for architecture enablers and resources are assessed and activated.

5.3.1.4 Tasks

The organization shall implement the following tasks with respect to the architecture design erjabling
process:

— Prepare fpr the architectureenablement: Get capabilities and resources ready for managing and
designing domain and application architecture.

— Develop dnd establish~enabling capabilities and resources: Develop capabilities and resources that
leverage for achieving architecture design goals derived from product line objectives.

— Deploy capabilities and resources for architecture enablement: Deploy capabilities and resourges for
architectfirelenablement appropriate to domain and application architecture design.

— Improve architecture enablement capabilities and resources: Examine gaps between deployed and
required enablers and provide the improved enablers.

5.3.2 Prepare for the architecture enablement

The goal of this task is to identify and define enabling capabilities and resources including the proper
roles and responsibilities for participants involved in architecture enablement for managing and
designing domain and application architecture.

NOTE ISO/IEC/IEEE 42020 defines that enabling capabilities include such things as procedures, methods,
tools, frameworks, architecture viewpoints, work product templates, and reference models. Enabling resources
include such things as architecture repository, architecture library, architecture registry, communication
channels and mechanisms, and licenses for tools and methods.
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The method should support preparing for the architecture enablement with the following capabilities:

— identifying enabling capabilities and resources suitable for designing the domain architecture being

us

ed by multiple products of a product line;

— identifying enabling capabilities and resources suitable for implementing variability in architecture;

— identifying enabling capabilities and resources suitable for reusing the domain architecture for
configuring an architecture for each member product;

— identifying enabling capabilities and resources suitable for tailoring the configured architecture for
the specific requirements;

— id
ar

A tool
follow

— in
— re
— id
5.3.3

The gd
architg

The m
follow

— de
ar
di

— dd
pr

— ddg
ar

— de

A tool

chitecture.

should support preparing for the architecture enablement by allowifig-the u
ng:

fegrate required enabling capabilities and resources;
rform mapping actual versus required enabling capabilities and\resources;
code the current status of enabling capabilities and resoufces;

entify the gaps of enabling capabilities and resources that should be prepared.

Develop and establish enabling capabilities'and resources

al of this task is to develop and establish capabilities and resources that leverage
bcture design goals derived from produetline objectives.

ethod should support developing and establishing enabling capabilities and resoy
ng capabilities:

veloping capabilities and resources for monitoring, assessing and controlling
chitecture managing activities follow architecture management and variability|
Fectives;

veloping capabilities*and resources for designing the domain architecture that
oducts in the product family and necessary variability management of the product

veloping capabilities and resources for configuring application architecture based
chitecture;

veloping capabilities and resources for managing assets and its variabilities.

entifying enabling capabilities and resources suitable for improving and evolvin|g the domain

ber to do the

for achieving

rces with the

whether the
management

supports all
family;

bn the domain

shenld support developing and establishing enabling capabilities and resources b

y allowing the

user to do the following:

— gauge the level of enabling capabilities and resources;

— decide whether the provided enabling capabilities and resources are sufficient or not;

— implement enabling capabilities and resources that will utilize information technology services.

5.3.4

Deploy capabilities and resources for architecture enablement

The goal of this task is to deploy developed and established capabilities and resources for architecture
enablement appropriate to domain and application architecture design processes for leveraging the
achievement of architecture design goals.
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11


https://iecnorm.com/api/?name=a34866e3de609247f154253a419a2c03

ISO/IEC 26552:2019(E)

The method should support deploying capabilities and resources for architecture enablement with the
following capabilities:

design, variability management and asset management.

deploying capabilities and resources for enabling architecture design to the right roles and tasks;

establishing communication channelsamong enablers deployed domain and application architecture

A tool should support deploying capabilities and resources for architecture enablement by allowing the

user to do the

following:

— perform correct and rapid deployment of capabilities and resources to do domain architecture

design a

share caj
enhancin

establish
participa

5.3.5 Impr

The goal of tk

7

pability and resource among domain and application architecture-relevant ‘ro
b reusability;

communication channels and mechanisms among the related domain-and appl
nts.

bve architecture enablement capabilities and resources

is task is to examine gaps between deployed and requiréd-€nablers, and to prov

improved enaplers.

The method
following cap

collecting

hould support improving architecture enablementcapabilities and resources w
hbilities:

datafor evaluating the effectiveness of architecture enablement capabilitiesand res

from designing and managing activities;

analysing

establish
and resou

A tool should
user to do the

required improvements for architectiire enablement capabilities and resources;

ng action plans and success measures for improving architecture enablement capa
rces.

following:

— accumulate data related taovenabling capabilities and resources from domain and appl

architect

use a trad

5.4 Architq

ire design and mnanagement activities;

e board fortracing plan versus actual status in the course of improvement initiativ

pctureé design managing

es for

cation

de the

th the

purces

bilities

support improving architeeture enablement capabilities and resources by allowing the

cation

5.4.1 Prin

s 1 i '
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5.4.1.1 Purpose

The purpose of this subprocess is to monitor and control the status of domain and application
architecture design for harmonizing works conducted in other domain engineering and application
engineering processes for managing domain architecture and maintenance along with product line

evolutions.

5.4.1.2

Inputs

The following inputs should be available to perform the architecture design managing process:

12

Outcomes of architecture design planning.
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— Outcomes of architecture design enabling.

— Outcomes of domain architecture design.

— Outcomes of application architecture design.

— Outcomes of asset management.

— Outcomes of variability management.

5.4.1.3 Outcomes

The folt

teamacchallbn avulabhln cc o vncnl Afrha o sonc wlomantation ofth
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5.4.2
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tools and techhologies for management execution.

The m
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managing process:

inagement directives of architecture are documented.

chitecture management plans are documented.

bnitoring and controlling status of architecture management are documented.

cisions of architecture management are documented and traced.for the fulfilment o

. Tasks

canization shall implement the following tasks withirespect to the architecture des
s:

plement the architecture management-plans: Perform architecture managemen|
cordance with the plans.

bse and prepare for the architecturemanagement plan change: Finish the currently use
hnagement plan and get ready.to)change the plan for the next iteration.

Prepare for architecture management execution

bal of this task is ‘to ‘develop architecture management directives for making
pcture used by several member products and for deriving application architecture |
h architecture,@nd thereafter prepare the architecture management.

chitecture€ management effort includes objectives, measurements, people, resourd

ethod’ should support preparing for architecture management execution with

capabillities:

" execution.

ign managing

epare for the architecture management execution: Get ready for managing architectiyire design.

activities in

l architecture

by the domain
by reusing the

es, processes,

the following

— defining architecture management objectives, tools and technologies for ensuring the right
development and reuse of architecture at domain and application architecture design stage;

— formalizingseparated managementrolesandresponsibilitiesindomainand applicationarchitecture;

— defining a way to integrating the separated domain and application architecture management

ex

ecution;

— documenting architecture management plans.

A tool should support preparing for architecture management execution by allowing the user to do the
following:

— integrate management efforts required for domain and application architecture design activities;
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5.4.3

document architecture management plans;

disseminate architecture management plans and separated architecture management roles and
responsibilities.

Implement the architecture management plans

The goal of this task is to perform architecture management activities according to the different roles,
responsibilities and directives of the domain and application architecture management defined in plans.

The method should support implementing the architecture management plans with the following

capabilities:

A tool should
following:

5.4.4 C(lose

The goal of t
identify chan
during manag

The method s
the following

— analysing the rationale for changing architecture management plan;
— preparing for arehitecture management plan change in accordance with architecture evolut

A tool should [support closing and preparing for the architecture management plan change by al

Assigning

monitoring and measuring the execution of architecture management plans as a whole;

analysing
activities

assign ro
plans;

perform §

record m
architect

roles, responsibilities and tasks as defined in the architecture management plansj

measurement results for improving domain and application architeetiure manag
artefacts and information items.

support implementing the architecture management plans by @lowing the user to
es, responsibilities and tasks to stakeholders as defined inthe architecture manag

tatus monitoring (e.g. status chart) for architectire management;

hnagement results and anomalies encounterediduring domain architecture and appl
Ire management.

and prepare for the architecture management plan change

ement for the domain architecture are the major causes of changes.

hould support closing.and preparing for the architecture management plan chang
capabilities:

integrati

g lessons learred during architecture management;

ement

do the

ement

cation

his task is to close the currently progressing architecture management endeavopr and
bes to be made in the next itération of architecture management plan. Lessons l¢arned

e with

on.

owing

the user to do the following:

— access change history of architecture management plan;

— store lessons learned into the permanent storage for the further use.

6 Domain design

6.1 General

Domain design supports the following subprocesses:

14

Conceptual architecture design;
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— Domain architectural structure design;

— Architectural texture design;

— Domain architecture documentation;

— Domain architecture evaluation.

6.2 Conceptual architecture design

6.2.1

Principal constituents

6.2.1.1

The py

Purpose

[rpose of this subprocess is to set up high-level domain architecture design takin

b into account

the commonality and variability in requirements without going into implementatien details. It confirms

the reg

6.2.1.2
The fo

— P
sc
pr

— A
an

— A

variable to certain member products that possess strategic importance.

6.2.1.3

The fo
architg

— Dd
— (9

6.2.1.4

The o1

idiness for performing domain architecture design.

Inputs
lowing inputs should be available to perform the conceptuadl architecture design p

oduct management documents, including market definition for a product famil

FOCESS:

y, technology

hnning for a product family, product family definition, trfade-off analysis for a prodyict family and

oduct family evolution.

bet of architecturally significant functional requirements that is common to all men
d variable to certain member products thatpoessess strategic importance.

bet of architecturally significant quality'requirements that is common to all member

Outcomes

lowing outcomes shall be'available as a result of the successful implementation of t
pcture design process:

main architecture-Conceptualization information, data and supporting materials are

nceptual architecture for the product line is developed.

| Tasks

rganization shall implement the following tasks with respect to the conceptua

hber products

products and

he conceptual

produced.

architecture

design

proecess:

— Analyse problem space of the domain architecture: Understand the area of interest for finding
solutions.

— Synthesize potential solution alternatives: Develop alternative solutions for a product line.

— Formulate potential domain architecture(s): Develop the initial domain architecture, including
principles, guidelines, protocols and standards and high-level architectural elements.

— Capture domain architecture concepts and properties: Describe the conceptual domain architecture
with the relevant viewpoint, views, development models and variability models.

— Hand off conceptualized domain architecture to users and other stakeholders: Deliver the conceptual
domain architecture to participants of subsequent domain and application subprocesses.

© ISO/IEC 2019 - All rights reserved

15


https://iecnorm.com/api/?name=a34866e3de609247f154253a419a2c03

ISO/IEC 26552:2019(E)

6.2.2 Analyse problem space of the domain architecture

The goal of this task is to identify and understand the context of a domain, common and variable
requirements, common and variable quality attributes and their complexities in finding solutions to
determine gaps or shortfalls or restrictions in addressing problems. Objectives, scopes, common and
variable requirements that should be addressed by the domain architecture are carefully examined.

The method should support analysing problem space of the domain architecture with the following
capabilities:

— reviewing key drivers (reusability, variability and variability mechanisms can be SSPL specific key
drivers) of the domain architecture;

— classifyirlg firm and evolving set of architecturally significant functional requirements-tijat are
common fo all member products and those that are variable to certain products;

— classifying firm and evolving set of architecturally significant quality requirements that are
common fo all member products and those that are variable to certain products;

— identifyinjg conflicts among architecturally significant requirements that-ar€ variable to ¢ertain
products

— defining fechnical difficulties expected to cover variabilities in the domain architecture.

A tool should|support analysing problem space of the domain architecture by allowing the usef to do
the following

— access information about markets, technologies, competitors, organizational strategies and $o on;

— accessth¢ functional and quality requirements specification, including relevant detailed inforjnation
for classification;

— organize pommon and variable requirements-and their relevant information for conflict analysis;

— access tethnical requirements, technical-readiness level and lessons learned in the single §ystem
developnlent or previous SSPL;

— estimate fechnical difficulties that,is possible to be brought up for implementing variability in the
domain afchitecture.

6.2.3 SyntHesize potential selution alternatives

The goal of this task is~te*develop potential solution alternatives for each of problems, and freview
relations améng solution alternatives to formulate overall solutions of a product line. S¢lution
alternatives ipcludesways to resolving variabilities in requirements.

The method sheuld support synthesizing potential solution alternatives with the following capabhilities:

— performing solution evaluation to reflect architecturally significant requirements that are common
to all member products;

— performing solution evaluation for resolving conflicts among architecturally significant
requirements that are variable to certain member products;

— analysing trade-offs based on the solution evaluation results;
— defining common and variable boundaries and interfaces between relevant different solutions.

A tool should support synthesizing potential solution alternatives by allowing the user to do the
following:

— arrange potential solutions according to their strategic worthiness;
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— analyse trade-offs using simulation, prototyping, etc.;

— €eX

press the defined common and variable boundaries and interfaces explicitly;

— document the synthesized solutions and its rationale.

6.2.4

Formulate potential domain architecture(s)

The goal of this task is to formulate the potential architecture, including principles, guidelines, protocols
and standards and high-level architectural elements identified with allocated common and variable
requirements and quality attributes.

The m
— ddg

di

an

A tool

— us
in

— u§

— Te

— conduct prototyping for validating whether the specific architectural solution solvg

pr|
— dd
6.2.5
The gd

viewp
comm

fining required architecture models that describe the domain at the high level;

oviding a way to holding relationships (particularly, variability relevant|relation
fferent domain architecture models;

ndling variability which is unique in certain products in conceptual architecture;

entifying high-level architectural elements with allocated common and variable
d quality attributes;

'mulating high-level architectural principles, guidelines,protocols and standards.
should support formulating potential architecturé(s) by allowing the user to do the

e notation for describing product line specific architecture concepts and propd
models;

e template for formulating conceptual axchitecture;

present variable elements containedin conceptual architecture;

oblems;

cument high-level architectural principles, guidelines, protocols and standards.

Capture domain/architecture concepts and properties

bint, views, development models, variability models, and model correspondence
bn and variable characteristics.

The m

capabitttes:

bthod should support capturing domain architecture concepts and properties with

bilities:

ships) among

requirements

following:

rties defined

s the defined

al of this taskis to develop the conceptual domain architecture description consisting of relevant

and express

the following

— capturingallrequired concepts and properties of variabilitiesaddressed by the domain architecture;

— finding conflicts among variable requirements in conceptual architecture;

— validating whether the conceptual domain architecture solves the defined problems and ensures
them to be realizable.

A tool should support capturing domain architecture concepts and properties by allowing the user to

do the

following:

— represent all common and variable architecture concepts and properties from different conceptual

ar
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chitecture models and views;
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potential

risks.

6.2.6 Hand off conceptualized domain architecture to users and other stakeholders

document the conceptual domain architecture with the identified conflicts, their resolutions, and

The goal of this task is to deliver the conceptualized domain architecture to participants of subsequent
subprocess and application architecture design.

The method should support handing off the conceptualized domain architecture to users and other
stakeholders with the following capabilities:

preparing domain architecture conceptualization information, data and supporting materials for

use by supsequent processes and member products of a product line;

deliver dpmain architecture conceptualization information, data and supporting-mater

member products of a product line;

ensure t

A tool shoul
stakeholders

— implemer
other sta

documen

6.3 Domai
6.3.1 Prind

6.3.1.1 Pun

The purpose
line into its
this subproc

e delivered are correct and complete enough.

l support handing off the conceptualized domain architecture to users and
by allowing the user to do the following:
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6.3.1.3 Outcomes

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

architectural

Domain a

Domain a
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structure design process:

Architecture viewpoints are defined.

rchitecture models and views are defined.

rchitecture is formulated and validated.
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Traceability from domain architecture to requirements is established.

6.3.1.4 Tasks

The organization shall implement the following tasks with respect to the domain architectural
structure design process:

Develop architecture viewpoints for the product line: Develop architecture viewpoints that

address different concerns of particular stakeholders that represent multiple similar products

of

a product line.

Develop models and views of the domain architecture: Develop the domain architectural structure by

al

Rd
re

Rd

erftities and detailed design elements.

6.3.2
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of par
viewp

The m

capabillities:
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A tool
do the
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supporting consistencies of variabilities expressed from different viewpoints;

ocating common and variable concerns, behaviours, functions, quality attributes

late the domain architecture to requirements: Establish relations between. ¢o
gquirements and domain architectural entities.

late the domain architecture to detailed design: Establish relations between domain|

Develop architecture viewpoints for the product line

al of this task is to select, adapt or develop architecture viewpoints that address diffg
ticular stakeholders that represent multiple similar products of a product line,
bints should consider variability that need to be specified together with a specificati

bthod should support developing architecture viéwpoints for the product line with|

ecting, adapting or developing viewpoints-and kinds of model used for the product

veloping hierarchical viewpoints for dealing with complexity of a software
oduct line;

fining attributes, associations, constraints and semantics for variability within architg

tablishing potential\domain architecture frameworks to be used for developing
bdels and views,

should support developing architecture viewpoints for the product line by allowi
followings

press‘different abstraction levels of viewpoints for a product line;

and constraints.

i

on/variable

architectural

rent concerns
Architecture
bn of the view.
the following

line;

and systems

cture models;

architecture

g the user to

scribe attributes, associations, constraints, semantics and so on for varigbility within

ar

ch

6.3.3

chitecture models;

eck consistencies of variabilities expressed from different viewpoints.

Develop models and views of the domain architecture

implement the domain architecture framework that can be tailored for the specific domain;

The goal of this task is to select, adapt, or develop and describe the domain architectural structure
models by allocating common and variable concerns, behaviours, functions, quality attributes and
constraints. Views are composed of models in accordance with identified viewpoints to express how
the domain architecture addresses a particular stakeholder concern. Models and views of the domain
architecture include variable architectural entities.
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The method should support developing models and views of the domain architecture with the following

capabilities:

identifying entities to be modelled and relationships corresponding to variabilities;
developing models including variabilities;
harmonizing models and views with variability in architecture;

realizing variation points in the domain architecture that allows variants to be bound.

A tool should support developing models and views of the domain architecture by allowing the user to

do the followi

g
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— implemer
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20

identifying relations between domain architectural elements and detailed design elements;

allocating domain architectural elements to corresponding detailed design entities;

points of the detailed design specification;

ecification.

establishing relations between variation points of the domain architecture and the corresponding

establishing relations between variants of the domain architecture and variants of the detailed
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A tool should support relating the domain architecture to detailed design by allowing the user to do the
following:

— trace allocation from the core elements at all viewpoints to domain detailed design elements;

— trace allocation from the core elements at all views and models to domain detailed design elements.
6.4 Architectural texture design
6.4.1 Principal constituents

6.4.1.1 Purpose

The purpose of this subprocess is to define the architectural texture, including constrajnts and rules
that can guide architecture designers and domain engineers in evolving a product line over time
withoyt destroying its key architectural concepts.

6.4.1.2 Inputs
The following inputs should be available to perform the architectural\teéxture design prodess:
— Ajchitecturally significant requirements.

— Ryles and constraints defined at requirements stage.
— High-level architectural principles and guidelines:

— Technological rules and constraints at architecture design stage.

6.4.1.3 Outcomes

The fgllowing outcomes shall be available as a result of the successful implemenftation of the
architg¢ctural texture design process;

— Architectural textures are documented.

— Dqtail-level architectural-principles and guidelines are documented.

6.4.1.4 Tasks

The organization-shall implement the following tasks with respect to the architectural texture design
proceds:

— Analyse common rules guiding realization: Identify common rules that should be adheited by domain
replization, including detailed design and implementation and application architectufe design.

— Define common ways to deal with variability at domain realization: 1dentify the texture that restricts
variability implementation in domain realization.

— Define common ways to deal with variability at application design and realization: Identify the texture
that restricts application architecture design and realization.

— Formulate architectural texture: Describe the rules and constraints that should be adhered to during
domain architecture design, domain realization, application architecture design and application
realization.

6.4.2 Analyse common rules guiding realization

The goal of this task is to identify the texture that should be adhered to by domain realization, including
detailed design and implementation and application architecture design.
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The method should support analysing common rules guiding realization with the following capabilities:

— reviewing implementation conventions, patterns, styles and principles that commonly guide the
domain detailed design and realization;

— defining a consistent approach to interpreting and solving common or recurring problems of a
product line;

— identifying core concepts that guide consistent evolution of domain architecture.

A tool should support analysing common rules guiding realization by allowing the user to do the
following:

— access common rules;

— document rationale for the identified texture.

6.4.3 Define common ways to deal with variability at domain realization

The goal of this task is to identify the texture that restricts variability implementation in domain
realization.

The method should support defining common ways to deal with variability at domain realization with
the following fcapabilities:

— defining 3 consistent approach to interpreting and solving reCurring variability;

— defining yariability implementation mechanisms that should be used to realize the variation|points
in the domnain architecture;

— providing a consistent approach to avoiding architeetural erosion of the domain architecture.

A tool should pupport defining common ways to deal with variability at domain realization by allowing
the user to do|the following:

— document the defined common ways.using modelling elements such as attributes, associations and
semantics;

— document rationale for the identified texture.

6.4.4 Define common ways to deal with variability at application design and realization

The goal of this task js,to identify the texture that restricts application architecture design and
realization.

The method ghould)support defining common ways to deal with variability at application design and
realization with'the following capabilities:

— defining a consistent approach to interpreting and solving recurring variability;

— defining variability implementation mechanisms that should be used to realize the variation points
in the domain architecture.

A tool should support defining common ways to deal with variability at application design and
realization by allowing the user to do the following:

— document common rules and constraints to be adhered to for reuse of the domain architecture;

— document rationale for the identified texture.
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Formulate architectural texture

The goal of this task is to combine the architectural texture related to the domain architecture design
and add descriptions of rules and constraints that restrict bindings, detailed domain design and
realization and application architecture design.

The method should support formulating the architectural texture with the following capabilities:

— integrating the defined rules and constraints that guides design and realization during not only the
initial implementation, but also during maintenance;

— resolving conflicts among rules and constraints;

— dd
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scribing the texture that should be compliant among designers, architects and dey
rt of the domain architecture.

khould support formulating the architectural texture by allowing the user tordo thg

plicitly describe attributes, associations and semantics related to cofninon and va
P architectural texture;

cument the texture with detail-level architectural principles and’guidelines;

bmi-)automate checking the violation of the architectural-texture for designers, 3
velopers.

Domain architecture documentation
Principal constituents
Purpose
rpose of this subprocess is to describe domain architectural decisions, structure aj
5is for performing their tasks:
Inputs
lowing inputs should be available to perform the domain architecture documentat
nceptual architecture.

chitecture viewpoints.

chitecture models.

elopers as the
following:

riable rules in

rchitects and

1d textures so

main realization, domain testing and application architecture design use the docyimentation as

ion process:

— A

chitecture views.

— Architectural textures.

6.5.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the domain
architecture documentation process:

— Domain architecture(s) specification is produced.

— Conceptual architecture is finalized and documented.

— Architecture viewpoints are finalized and documented.
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— Architecture models are finalized and documented.

— Architecture views are finalized and documented.

— Architectural textures are finalized and documented.

— Domain variability model is finalized and documented.

6.5.1.4 Tasks

The organization shall implement the following tasks with respect to the domain architecture
documentation process:

— Assess th
architect

— Hand off

documen

6.5.2 Assegs the domain architecture documentation for structure and texture

The goal of tHis task is to ensure the domain architecture documentatiofi for structure and tex

traceable, ma

The method

texture with the following capabilities:

— integratimg architecture structure and texture;

— ensuring

— analysing

— improvin

architect

the doma

A tool should

allowing the yser to do the following:
— (semi-)aufomate docurment generation;
— conduct qutomaticeonsistency checking between architecture structure and texture;

— use a conjmon format for exporting domain artifacts that include variation points.

e domain architecture documentation for structure and texture: Evaluate théJd
ire documentation for structure and texture.

architecture documentation to downstream users: Deliver the domain. archit
fation to identified users.

ntainable and evolvable.

should support assessing the domain architectupe ‘documentation for structu

consistencies between architecture structure and texture;

b and finalizing the documents of conceptual architecture, architecture view

ire models, architecture views, the variability model and architectural textures as
in architecture documentation.

support assessing the domain architecture documentation for structure and tex

omain

ecture

ture is

e and

architecture structure and texture whether there are no conflicts among requiremients of
member products in a product line;

boints,
h set of

ure by

6.5.3 Hand off architecture documentation to downstream users

The goal of this task is to deliver the domain architecture documentation, including relevant

descriptions,

model and data to identified users.

The method should support handing off architecture documentation to downstream users with the

following cap

abilities:

— preparing the domain architecture documentation for use by subsequent processes and member

products

of a product line;

— delivering the domain architecture documentation to member products of a product line;

— ensuring
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the delivered are correct and complete.
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A tool should support handing off architecture documentation to downstream users by allowing the
user to do the following:

— disseminate the domain architecture specification to subsequent processes and member products

of

a product line;

— establish communication channels and dissemination mechanisms;

— document feedbacks/follow-up actions from/to downstream users.

6.6 Domain architecture evaluation
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Principal constituents

Purpose

rpose of this subprocess is to assess the domain architectural structuréand textur
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Inputs
lowing inputs should be available to perform the domainarchitecture evaluation g
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oduct family evolution.

bet of architecturally significant functional requirements that is common to all mer
d variable to certain member products that possess strategic importance.

bet of architecturally significant quality requirements that is common to all member

variable to certain member products'that possess strategic importance.
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chitecture design goals, including quality goals.
y drivers of the domain-architecture.

main architecturespecification.

main architectuge’documentation.

riability mechanism pool.

chiteeture evaluation process.

6.6.1.3

e for assuring
ents.

rocess:

y, technology

hnning for a product family, product family definition, trade-off analysis for a prodyict family and

hber products

products and

Outcomes

The following outcomes shall be available as a result of the successful implementation of the domain
architecture evaluation process:

— Findings and recommendations for the domain architecture are documented.

— Trade-off analysis results are documented.

— Evaluation results and recommendations are documented.

— Action plans for improving domain architecture are established.
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6.6.1.4 Tasks

The organization shall implement the following tasks with respect to the domain architecture
evaluation process:

— Determine evaluation criteria for domain architecture: Define process, trade-off analysis, measure
and decision criteria used for domain architecture evaluation.

— Establish measurement techniques for domain architecture: Define techniques for measuring whether
the domain architecture fulfils quality goals.

— Review evaluation-related information for domain architecture: Examine information that will be

used toe alatatha dosa e S bbb
artatet - aoathatrenitteceutes

— Analyse dpmain architecture and assess stakeholder satisfaction: Ensure that the domain axchitecture
fulfils thg quality goals.

— Formulat¢ findings and recommendations for domain architecture: Describe’ findings and
recommejndations for improving the domain architecture.

— Communigate evaluation results: Report findings and recommendations of the domain archit¢cture.

6.6.2 Determine evaluation criteria for domain architecture

The goal of this task is to define process, trade-off analysis, measure and decision criteria uged for
evaluating th¢ domain architecture.

The method fhould support determining evaluation criteria for the domain architecture with the
following cappbilities:

— analysing identified design goals, key drivers and(architecturally significant quality requirgments
for evalugting the domain architecture;

— analysing common and variable quality attributes for evaluating the domain architecture, 4.g. use
case scengrios;

— defining process, trade-off analysis;” measure and decision criteria for evaluating the domain
architectfire.

A tool should pupport determining'evaluation criteria for the domain architecture by allowing the user
to do the follgwing:

— document the determined evaluation criteria for the domain architecture;

— discriminate comimon and variable evaluation criteria in the document;

— (semi-)automate process, trade-off analysis, measurement and decision procedure that are uped for
£l |

. . 1:
evaluatlns the-aomatiarenttectutre:

6.6.3 Establish measurement techniques for domain architecture

The goal of this task is to define techniques for evaluating whether the domain architecture fulfils
design goals and deals with variability and uses right variation mechanism to ensure correct bindings
from the domain architecture to the application architecture.

The method should support establishing measurement techniques for the domain architecture with the
following capabilities:

— providing techniques for evaluating whether the domain architecture fulfils design goals and deals
with variability in correct and complete way;
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— supporting techniques for evaluating whether the trade-off analysis of the domain architecture
ensures that necessary quality attributes can be realized.

A tool should support establishing measurement techniques for the domain architecture by allowing
the user to do the following:

— perform (semi-)automatic manoeuvre of the established measurement techniques;

— access the measurement techniques pool.

6.6.4 Review evaluation-related information for domain architecture

The gpatof this task 15 to Coltect and exanmine retevant and necessary imformation for domain
architg¢cture evaluation, including required domain architecture models and views.

The method should support reviewing evaluation-related information for the domain architecture with
the following capabilities:

— refiewing conceptual architecture;

— reiewing architecture viewpoints;

— rejiewing architecture models;

— refiewing architecture views;

— refiewing architectural textures;

— refiewing variability models in architecture;

— refiewing models for each view corresponding to variability.

Atool should support reviewing evaluation=telated information for the domain architectufe by allowing
the usér to do the following:

— acfess evaluation-related informiation for the domain architecture;

— repord the review resultswof variability models in architecture and models for each view
cofrresponding to variability.

6.6.5 | Analyse domainarchitecture and assess stakeholder satisfaction

The gaal of this task'is to evaluate the domain architecture against the design goals ahd objectives.
Architpctural se€narios or alternatives that include variable entitles can be identified|and used for
evaluation.

The method should support analysing the domain architecture and assessing stakeholdé¢r satisfaction

3 £o11 3 laailiss
Wlth thetorrow Hrg-Capaniities:

— defining architecture scenarios, which can deal with variability for the domain architecture;
— executing a trade-off analysis for the defined architecture scenarios;

— evaluating whether the domain architecture can support the design goals and objectives of the
product line;

— evaluating whether the domain architecture supports necessary variability.

A tool should support analysing the domain architecture and assessing stakeholder satisfaction by
allowing the user to do the following:

— access architecture models, architecturally significant requirements and the variability model in
architecture;
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document the defined architecture scenarios;

domain architecture;

6.6.6 Form

document evaluation results with traceability.

ulate findings and recommendations for domain architecture

(semi-)automate trade-off analysis, measurement and risk analysis that are used for evaluating the

The goal of this task is to validate and assess implications of findings so as to develop recommendations
for the domain architecture.

The method s
with the follo

troutd support formutating fimaings and Tecommendations for the qomaii arcit
ving capabilities:

— integrating findings and recommendations derived during the process of architecture evalu

documen

— identifyin

A tool should

allowing the
documen

documen

6.6.7 Comi

Fing findings and recommendations with rationale;
g follow-up actions if necessary.

support formulating findings and recommendations for the“domain architect
[ser to do the following:

[ the findings and recommendations of the domain architecture evaluation;

[ the trade-off analysis of the domain architectur€e eyaluation for future reference.

nunicate evaluation results

The goal of thiis task is to report and communicate findings and recommendations of evaluation

for the domai

The method s

h architecture.

hould support communicating evaluation results with the following capabilities:

— reconcilingdomainarchitecture evaluation results with key stakeholders ofthe domain archits

defining
architect

A tool should

collect ar
architect

action plans in accordance with the findings and recommendations of the d
ire.

Kupport communicating evaluation results by allowing the user to do the following

use comnunication channels and mechanisms;

d document feedbacks and follow-up actions from/to key stakeholders of the d
ire.

ecture

htion;

ire by

results

pcture;

omain

omain

7 Variability management in design

7.1 General

Variability management in design supports the following subprocesses:

28

Internal variability in domain architecture;
Variability model in architecture;
Variability mechanism in architecture;

Variability traceability in architecture.
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7.2 Internal variability in domain architecture
7.2.1 Principal constituents

7.2.1.1 Purpose

The purpose of this subprocess is to refine external variability into internal variability at the
architecture level and to identify solution-dependent variability at the architecture level as internal
variability.

7.2.1.2 Inputs

The fol]lowing inputs should be available to perform the internal variability in the domai:Il architecture
procegs:

— Vgriability models in requirements.

— Rdquirements specification.

— Cdnceptual architecture and architecture viewpoints.
— Aiqchitecture models and views.

— Prjoblems refined at the architecture stage.

— V{driabilities at the architecture stage.

7.2.1.3 Outcomes

The following outcomes shall be available asa.result of the successful implementation gf the internal
variabjlity in the domain architecture process:

— Rdfined variabilities at the architecture stage are documented.
— Identified variabilities at the architecture stage are documented.

— Inter and intra variability relationships at architecture design stage are documented.

7.2.1.4 Tasks

The ogganization shall implement the following tasks with respect to the internal varjability in the
domaih architectare process:

— Identifynewly added internal variability: Capture variability that is necessary for techhical reasons.

— Rdfine” external variability into internal variability: Refine external variabilitief at a lower
abstraction level.

— Relate internal variability with variability in requirements: Establish relations between internal
variability and its relevant external variability.

7.2.2 Identify newly added internal variability

The goal of this task is to capture technical differences among member products in a product line at the
architecture stage.

The method should support identifying newly added internal variability with the following capabilities:
— analysing technical differences for solving problems of member products in a product line;

— defining variation points with variants for the identified technical differences.
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A tool should support identifying newly added internal variability by allowing the user to do the

following:

products

7.2.3 Refin

in a product line;

document variation points and variants with dependencies and constraints;

perform bindings for generating member product’s architecture models.

e external variability into internal variability

generate a mapping table between potential technologies related to problem solving of member

The goal of tl
into internal ¥

The method
capabilities:

— analysing

IS taskisto amatyse extermat vartabttties from technotogicat ViewpoITts, to Tefin
rariability.

hould support refining external variability into internal variability with-the fol

external variability from solution viewpoints;

— defining internal variability by refining external variability;

— identifyir

A tool should

the following
maintain

documen

g possible variation points with their variants for external variability.

support refining external variability into internal variability by allowing the use

refinement log and traceability information;

f variation points and variants with dependéricies and constraints;

— perform bindings for generating member product’s architecture models.

7.2.4 Relat
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The method
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— analysing
analysing

establish
variation

e internal variability with variability in requirements

is task is to map inter and intra variability relationships at the architecture stage
hding variability in requirements.

should support relating internal variability with variability in requirements w
hbilities:

intra variability’relationships at the architecture stage;
inter variability relationships with requirements stage;

ng relations between variation points of the domain architecture and the corresp
points of the requirements specification;

b them

owing

- to do

and to

th the

bnding

specification.

establishing relations between variants of the domain architecture and variants of the requirements

A tool should support relating internal variability with variability in requirements by allowing the user

to do the follo
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wing:

relate variabilities describes in various domain architecture models;

relate decomposition relations from the refined variability to relevant variability in requirements;

relate allocation relations from variability in architecture to relevant variability in requirements.
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7.3 Variability model in architecture
7.3.1 Principal constituents

7.3.1.1 Purpose

The purpose of this subprocess is to integrate internal variability introduced in the domain architecture
with the variability model in requirements, and to explicitly represent and document the results,
including the detailed binding information. Annex B depicts core elements of variability that should be
specified when variability is described by using ADL (architecture description language).

7.3.1.2 Inputs
The fo]lowing inputs should be available to perform the variability model in the architectjire process:
— VQgriability model in requirements.

— Seft of internal variabilities newly introduced at architecture design stage or refined variabilities at
arrhitecture design stage, including relevant information.

7.3.1.3 Outcomes

The fol]lowing outcomes shall be available as a result of the suceessful implementation of the variability
modelfin the architecture process:

— Vdriability model is refined and extended.

— Variability in architecture is explicitly documented.

7.3.1.4 Tasks

The organization shall implement the~following tasks with respect to the variability|model in the
architgcture process:

— Model variability in views~gf’ architecture(s): Refine and extend the variability model at the
architecture level.

— Magintain variability,model in architecture: Manage the variability model in architectufe.

— Dqcument variability in architecture: Express and elaborate variabilities in architectufe explicitly.

7.3.2 | Model variability in views of architecture(s)

The gagal of-this task is to refine and extend the variability model in architecture as variabjlity is refined
or newlyadded at the architecture design stage.

The method should support modelling variability in views of architecture(s) with the following
capabilities:

— supporting the variability refinement and extension in the variability model;

— providing ways for discriminating variability in the variability model that is newly added, refined
or extended in architecture from variability introduced in the previous stages;

— supporting the verification and validation of the variability model.

A tool should support modelling variability in views of architecture(s) by allowing the user to do the
following:

— perform variability model refinement and extension at the architecture design stage;
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use notations for discriminating variability in the variability model that is newly introduced, refined

or extended at architecture design stage with variability from the previous stages (e.g. annotation,
coloured notation);

maintain

variability model configuration by each domain engineering stage;

document variability model refinement history.

7.3.3 Maintain variability model in architecture

The goal of this task is to manage the refinement and evolution of the variability model in architecture.

The method
capabilities:

supportir
— allowing

supportiy

A tool should
following:

— perform impact analysis for the proposed changes;

conduct v

record ch

7.3.4 Docu

The goal of th
with depende
possible reust

The method s

constrai

documen
at the arc

supportiy

A tool should

confirmil}I

houtd Support maimtaimng the vartabitity model T architecture witir tite fot

g impact analysis for the proposed changes;
Changes of the variability model at the architecture design stage;
g consistent evolution of the variability model at the architecture-deSign stage.

support maintaining the variability model in architecture by\allowing the user to

ersion management of the variability model in architecture;

ange history of the variability model.

ment variability in architecture

s taskis to conduct documentation for'variation points, variants, and the variabilityj

P contexts.
hould support documenting-variability in architecture with the following capabilit

g whether variation points, variants and the variability model with dependenci
ts at the architecture stage are consistent;

[ing variationpoints, variants and the variability model with dependencies and cons
hitecture stage;

g a desgription of used variability mechanisms and possible reuse contexts.

support documenting variability in architecture by allowing the user to do the follg

owing

do the

model

ncies and constraints. This can include a description of used variability mechanisins and

es:

Es and

[raints

wing:

visualize

differenti

use notations that differentiate variable architectural entities from those in common;

relationships among variable architectural entities documented in different ways;

ate architectural artefacts related variability from those in common;

at the architecture stage.

32

document variation points, variants, and the variability model with dependencies and constraints
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7.4 Variability mechanism in architecture
7.4.1 Principal constituents

7.4.1.1 Purpose

The purpose of this subprocess is to deal with the capabilities to locate and implement variability in
architecture to architecture design.

7.4.1.2 Inputs

The fdllowing inputs should be available to perform the variability mechanism in thd architecture
procegs:

— Gyidance for variability mechanism selection (ISO/IEC 26557).

— Vqriability mechanism operationalization for design (elicited from variability mechafism pool).

7.4.1.3 Outcomes

The following outcomes shall be available as a result of the succes§ful implementation of the variability
mechanism in the architecture process:

— Variability mechanisms used for implementing variability, in“architecture are categorized.
— Gyidance is tailored specific to architecture design stage.

— Udage status of variability mechanism category<inarchitecture design is traced.

7.4.1.4 Tasks

The organization shall implement the following tasks with respect to the variability medhanism in the
architgcture process:

— Identify variability mechanisnisin architecture by category: Find suitable variability mpchanisms for
the refined or newly added yariabilities in architecture.

— Gyide the use of variability mechanism category in architecture: Refine the user guide of the variability
mechanism categeryto meet the architecture level requirements.

— Trppce the usage-status of variability mechanism category in architecture: Trace the effgctiveness and
efficiency pfthie variability mechanism category.

— Updatevariability mechanism category in architecture: Improve the variability mecharnism category.

7.4.2 —Tdemtify vartabtitty mechanisms imarchitecture by category

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

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

— reviewing the available variability mechanisms for checking whether they comply with the explored
architectural decisions and textures;

— assuringwhetheravariability mechanism fully covers the defined variability including dependencies
and constraints;

© ISO/IEC 2019 - All rights reserved 33


https://iecnorm.com/api/?name=a34866e3de609247f154253a419a2c03

ISO/IEC 26552:2019(E)

— assuringwhetheravariability mechanism fully covers the defined variability including dependencies
and constraints that should be bound in the architecture design stage;

evaluating ease of binding and configuration.

A tool should support identifying variability mechanisms in architecture by category by allowing the

user to do the

following:

— use the architecture level variability mechanisms pool with their usage guidance;

— refer rationales on selection of variability mechanisms.

7.4.3 Guid

The goal of t
mechanism,
IEC 26557. T

The method s
the following

tailoring

tailoring
design st

tailoring

A tool should
the user to do

— use guids

access gu

7.4.4 Trace

The goal of th
category.

Measures and
status is meas

The method
architecture v

ides and rules for performing variability mechanism operation.

is task is to provide guidance for selection, decisions for binding time and cénfigy
nd performing binding in a member product. The overall guidance is provided b
is can include concrete guides with architecture design specific practices:

hould support guiding the use of the variability mechanism categor®)in architectu
capabilities:

variability mechanism selection criteria specific to the architecture design stage;

detailed procedures for variability mechanism selection”and use in the archit
hge;

configuration guides and rules in the architecturédesign stage.

support guiding the use of the variability mechanism category in architecture by al
the following:

s and rules for variability mechanism operation with relevant participants;

the usage status of variability mechanism category in architecture

metrics used for tracing the usage status of variability mechanisms are defined, the

should Support tracing the usage status of the variability mechanism categ
vith thexfollowing capabilities:

confirmirrg that variability mechanisms in architecture (e.g. variability mechanisms in cod

ured, and théresults should be properly analysed for providing valuable feedback$

ration
y 1SO/

e with

ecture

owing

is task is to trace the effectiveness and efficiency of variability mechanisms identified in

usage

D«

pry in

PS) can

correctly address the delned variabllity dependencies;

constraints;

variabilit

verifying

y dependencies and constraints;

the testability of variability mechanisms used in architecture.

confirming that variability mechanisms in architecture can correctly address the defined

providing evaluation algorithm for verifying whether a variability mechanism confirms the defined

A tool should support tracing the usage status of the variability mechanism category in architecture by
allowing the user to do the following:

— visualize
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variability mechanisms included in architecture;
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— verify whether the variability mechanism properly supports the defined variability including
dependencies and constraints;

— refer the testability of variability mechanisms used in architecture.

7.4.5 Update variability mechanism category in architecture
The goal of this task is to improve the established variability mechanism category.

Variability mechanisms in architecture identified by category can be re-organized and improved based
on analysis results of their usage status.

The nmethodshoutdsupport updating the vartabiiity TechanisnT category i arciitecture with the
follow|ng capabilities:

— preparing items for variability mechanism category improvement;
— injproving variability mechanism category;
— prpagating improvement results to variability mechanism pool.

A tool should support updating variability mechanism category in arehitecture by allowing the user to
do the[following:

— shfare improvement items for the variability mechanism eategory among appropriate|participants;
— share improved variability mechanism category;

— pdrform automatic propagation of improvementiesults to the variability mechanism|pool.
7.5 Variability traceability in architecture
7.5.1 | Principal constituents

7.5.1.1 Purpose

The pyrpose of this subprocess’is to establish and maintain trace links between the varjability model
and arghitectural artefacts; including trace links between different abstraction levels of vjariability.

7.5.1.2 Inputs

The fdllowing inputs should be available to perform the variability traceability in thg architecture
procegs:

— Aichiteeture specification.

— Variability models in architecture design.

7.5.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the variability
traceability in the architecture process:

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

— Trace links between architecture design artefacts and variability models are established.
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7.5.1.4 Tasks

The organization shall implement the following tasks with respect to the variability traceability in the
architecture process:

over several different architectural artefacts.

architectural artefacts from the variability model.

7.5.2 Define trace links among variability in different architectural artefacts

Define trace links among variability in different architectural artefacts: Trace variability distributed

Define trace links between architectural artefacts and variability model: Trace variability in

The goal of thlis task is to establish and maintain explicit trace links among variability that axe-d

in different ay

The method s
with the follo

maintain

A tool should

allowing the
visualize

maintain

defining Bidirectional links among variability in different architectural artefacts;

chitecture design artefacts.

hould support defining trace links among variability in different architectural ar
ving capabilities:

ng bidirectional links among variability in different architeetural artefacts.

support defining trace links among variability in different architectural artefz
[ser to do the following:

links among variability in different architecturakartefacts;

bidirectional links among variability in different architectural artefacts.

7.5.3 Defi

The goal of
architecture

The method j
model with th

— defining bidirectional links bé&tween architectural artefacts and the variability model;

maintain

A tool should
allowing the

visualize

e trace links between architectural artefacts and variability model

is task is to establish and maintdain explicit trace links between domain/appl
esign artefacts and the domain/application variability model.

hould support defining trace links between architectural artefacts and the vari
e following capabilities;

ng links of the wariability model with variability in architectural artefacts.

[ser to do the following:

trace links between architectural artefacts and the variability model;

efined

Lefacts

cts by

cation

ability

support defining trace links between architectural artefacts and the variability m¢del by

maintain
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8 Asset management in design

8.1 General

Asset management supports the following subprocesses:

— Managing domain design artefacts as domain assets;

— Managing application design artefacts as application assets.
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8.2 Managing domain design artefacts as domain assets
8.2.1 Principal constituents

8.2.1.1 Purpose
The purpose of this subprocess is to manage domain architecture design artefacts that will be reused

by the product line members, which include process definitions, plans, guides, specifications, models,
components, interfaces, test cases, etc.

8.2.1.2 Inputs

The f(Jllowing inputs should be available to perform the domain design artefacts as-qomain assets
procegs:

— Dgmain architecture models.

— Ddamain architecture views.

— Ajchitectural textures.

— Dgmain architecture evaluation.

— Dgmain architecture specification.

8.2.1.3 Outcomes

The following outcomes shall be available as a résult of the successful implementation pf the domain
design|artefacts as domain assets process:

— Configurations of domain design artefacts\are established.
— EVjolutions of domain design artefacts‘are performed.

— Infra and inter traceability of demain design artefacts are maintained.

8.2.1.4 Tasks

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

— Identify architectural artefacts managed as domain assets: ldentify reusable domain|architectural
arfefacts:

— Ddfine -configuration and annotation for domain architecture assets: Define corlfiguration of
architectural artefacts and add suitable annotation for supporting the reuse oflarchitectural
artefacts.

8.2.2 Identify architectural artefacts managed as domain assets

The goal of this task is to identify architectural artefacts that that will be reused as domain assets
including both common and variable artefacts.

The method should support identifying architectural artefacts managed as domain assets with the
following capabilities:

— collecting domain design artefacts that are produced throughout the domain engineering process;
— provisioning of checklists and evaluation criteria for the control of reusability;

— establishing intra trace links within domain design artefacts;
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— establishing backward trace links with domain requirements.

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

— access domain design artefacts that have reuse potential;
— manage repository of architectural artefacts as domain assets;

— establish intra and inter trace links of architectural artefacts as domain assets.

8.2.3 Define configuration and annotation for domain architecture assets

The goal of this task is to define and develop the further structure of architectural artefacts‘that will
help with reuge at the application developments.

The method should support defining configuration and annotation for domain architecture assets with
the following [capabilities:

— defining fonfiguration of domain design artefacts that help users to retrieve, update, delete or
maintainftraceability;

— providing annotations necessary to reuse architectural artefacts as domain assets at the appljcation
developnlents;

— validating configuration and annotations for architectural artefacts.

A tool should|support defining configuration and annotationfor domain architecture assets wjth the
following cappbilities:

— access the existing information for defining configuration and annotation (the configyration
includes frace links with the relevant domain requirements artefacts);

— access ar¢hitectural artefacts;

— use an edjitor for template definition.
8.3 Managjing application design’artefacts as application assets
8.3.1 Prindipal constituents

8.3.1.1 Purpose

The purpose pf this-suibprocess is to manage application specific architecture design artefacts,|which
include procefs definitions, plans, guides, specifications, models, components, interfaces, test casks, etc.

8.3.1.2 Inputs

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

— Application-specific architecture models.
— Architectural textures.
— Application-specific architecture evaluation.

— Application-specific architecture specification.
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8.3.1.3 Outcomes

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

design

— Co

artefacts as application assets process:

nfigurations of application design artefacts are established.

— Evolutions of application design artefacts are performed.

— Intra and inter traceability of application design artefacts are maintained.

8.3.1.4 Tasks

The o
as app

— Id
ar

— D
ar
ar

8.3.2

The gd
specifi

The m
follow

ganization shall implement the following tasks with respect to the application ‘de
ication assets process:

Chitectural artefacts.

chitectural artefacts and add suitable annotation for suppotting the reuse of
tefacts.

Identify architectural artefacts managed as application assets

al of this task is to identify application design artefacts such as architecture mod
cations to be maintained in each application deve€lopment.

ethod should support identifying architectural artefacts managed as application a
ng capabilities:

— cC
p

lecting application design artefacts-that are produced throughout the applicatio
cess;

— prpvisioning of checklists and evaluation criteria for the control of suitability as
arfefacts of application assets;

— esfablishing intra trace links within application design artefacts;

— establishing inter trace links with domain design artefacts;

— esfablishing batkward trace links with application requirements.

A tool| should(support identifying architectural artefacts managed as application as
follow|ng capabilities:

— acpeSsapplication design artefacts that have reuse potential;

Kign artefacts

bntify architectural artefacts managed as application assets: ldentify \reusable application

fine configuration and annotation for application architecture assets: Define comfiguration of

architectural

bls, views and

bsets with the

N engineering

architectural

bets with the

— ac

cess application design artefacts that are specific to certain member products;

— manage repository of architecture assets;

— establish intra and inter trace links of application architecture assets.

8.3.3

Define configuration and annotation for application architecture assets

The goal of this task is to define or develop the structure and information for application design assets
that will be referred by the successive application development. Configuration for application design

assets

©150/1

that will help it to be managed as assets is defined.
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The method should support defining configuration and annotation for application architecture
with the following capabilities:

assets

— defining configuration of application design assets that help users to retrieve, update, delete, or

maintain traceability;

— providing annotations necessary to use application design assets at the application developments;

— validating configuration and annotations for application design assets.

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

the following capabilities:

— access ex|sting information for defining configuration and annotation;
— access application design assets;

— access domain design assets;

— usean ed[:or for template definition;

— establish|trace links among application design assets;

— establishftrace links between assets resulting from the later application engineering process

9 Application design

9.1 Genergl
Application de¢sign supports the following subprocesses
— Binding inj architecture;

— Applicatiqn specific architectural structure.design;

— Applicatiqn architecture documentation;

— Applicatiqn architecture evaluation:

9.2 Binding in architecture

9.2.1 Prindipal constitients

9.2.1.1 Purpose

The purpose lo subprocess-is to b S¢ >dvariant(s) for va
architecture according to the architectural texture and binding decisions.

9.2.1.2 Inputs
The following inputs should be available to perform the binding in the architecture process:
— Variability models in architecture.

— Variability mechanisms in architecture.

— Variability traceability in architecture.

— Domain architecture models.

— Architectural texture.

es.

omain
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— Application requirements artefacts.

9.2.1.3 Outcomes

The following outcomes shall be available as a result of the successful implementation of the binding in
the architecture process:

— Application architecture models for a member product are derived.

— Application variability model for a member product is derived.

9.2.1.4___Tasks

The organization shall implement the following tasks with respect to the binding in“thg
proceds:

architecture

— Dgcidevalues of variabilities in architecture: Select variants of variation points’ifidomain ¢lesign models.

— Cdnduct bindings in architecture: Produce application architecture madels for a me
though bindings.

— Vdlidate consistencies with bindings in requirements: Evaluate whether bindings in ar

C

— Vd
ar

9.2.2

The gd
which

The
capabi

— re
— re
— dd

A tool
follow

— 4acC

— acg

sistent with those relevant bindings in requirements.

lidate whether binding decisions adhere to the architectural texture: Evaluate wheth

Decide values of variabilities in architecture

al of this task is to select variants of variation points in domain design models. All v
binding times are at the architecture stage are considered.

ethod should support deciding\values of variabilities in architecture with
ities:

viewing binding decisions.dwrequirements that have impacts on bindings in archits
viewing the architectural texture;
ciding the value 6f internal variability of which binding time is at the architecture

should support deciding values of variabilities in architecture by allowing the U
ng:

cessbinding decisions in requirements;

chitecture adhere to the common rules and constraints in the architectural texturg.

mber product

thitecture are

er bindings in

rariabilities of

the following

pcture;

stage.

ser to do the

cess the variability model in architecture, including binding time information;

— access the architectural texture.

9.2.3

Conduct bindings in architecture

The goal of this task is to produce architecture models for a member product through bindings.

The method should support conducting bindings in architecture with the following capabilities:

— CO

— CO

nfiguring architecture models according to binding decisions;

nfirming consistencies among architecture models in views after binding;

— checking all influenced variable elements of architecture models in accordance with bindings;
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— updating

the variability model for a member product in accordance with bindings.

A tool should support conducting bindings in architecture by allowing the user to do the following:

decisions

)

check consistencies for the derived architecture models.

9.2.4 Validate consistencies with bindings in requirements

perform (semi-)automatic derivation of application architecture models according to binding

conduct (semi-)automatic update of the variability model for a member product through bindings;

The goal of thlis task is to evaluate whether bindings in architecture are consistent with thosé-re

bindings in re

The method s
capabilities:
validatin

validatin
in require

A tool should
the following

quirements.

hould support validating consistencies with bindings in requirements with-the fol

b consistencies between external bindings and their deduced implicitinternal bind

b configured architecture models and their elements in accordance with binding de
tments.

support validating consistencies with bindings in requirements by allowing the use

— access binding results in requirements;

establish

9.2.5 Valid

The goal of th
of the defined

The method s
with the follo

validatin

validatin

A tool should
allowing the

access th

traces from bound values in the architecture'model to relevant requirements.

hte whether binding decisions adhere to the architectural texture

s task is to evaluate whether bindirigs in architecture are conducted under the adh
architectural texture during demain design.

hould support validating.whether binding decisions adhere to the architectural
ving capabilities:

b procedures related to bindings;
b rules and constraints related to binding decisions.

support-validating whether binding decisions adhere to the architectural text
[ser to-do-the following:

b drchitectural texture;

levant

owing

ngs;

Cisions

r to do

crence

exture

ire by

— document the rationale of binding decisions.

9.3 Application specific architectural structure design

9.3.1 Principal constituents

9.3.1.1 Purpose

The purpose of this subprocess is to design the architectural structure for fulfilling application specific
requirements even though a large part of the application architecture is derived from the domain

architecture.
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9.3.1.2 Inputs

The following inputs should be available to perform the application specific architectural structure
design process:

9.3.1.3 Outcomes

Conceptual architecture for the product line.

Domain architecture.

Architecturally significant application specific requirements.

High-level architectural principles and guidelines.

Architectural texture.

The fo

specific architectural structure design process:

9.3.1.4 Tasks

The o
architg¢ctural structure design process:

Application specific architecture viewpoints are defined.

Application specific architecture models and views are defined.

Application specific architecture is formulated and validated.

Truceability from application architecture to application-requirements is established.

Trpceability from application architecture to domain architecture is established.

D4velop models of the application Specific architecture: Develop the application specifig

st
C

Validate whether the-application specific architecture adheres to the architectural textu

Rdlate the application specific architecture to requirements: Establish relations betwe
reguirements‘and application specific architectural entities.

Rdlate the.application specific architecture to detailed design: Establish relations betwe

S

lowing outcomes shall be available as a result of the successful impleméntation of t

Fganization shall implement the following tasks with respect to the applic

Fucture by allocating appli¢ation specific concerns, behaviours, functions, quality 3
straints.

cific architectural entities and detailed design elements.

he application

hition specific

architectural
ttributes and

"e.

bn application

bn application

9.3.2 "Develop models of the application specific architecture

The goal of this task is to select, adapt, or develop and describe the application specific architectural
structure models by allocating application specific concerns, behaviours, functions, quality attributes
and constraints.

The method should support developing models of the application specific architecture with the
following capabilities:

binding variation points and variants in the domain architecture as needed;

identifying application specific entities to be modelled and relationships;

developing models including application specific variabilities;

harmonizing models and views of the application architecture.
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A tool should support developing models of the application specific architecture by allowing the user to

do the followi

ng:

— perform bindings of variation points and variants in the domain architecture as needed;

add, refine or tailor architectural elements based on the derived architecture models;

check consistencies for the application specific architecture models.

9.3.3 Validate whether the application specific architecture adheres to the architectural texture

The goal of this task is to evaluate whether apphcatlon spec1f1c archltecture models are added, refined

or tailored un|

The method
architectural

validatin
elements

architect

A tool shoul

architectural
access th

— align the
architect

9.3.4 Relat

The goal of this task is to map application specific requirements to application architectural g

and/or vice v¢

The method
following cap

configuri
at the apy

allocating

establish
elements

aligning ghe application specific architecture with the domain architectdrein accordance w

bhould support validating whether the application specific architecture adheres
texture with the following capabilities:

D
D

rules and constraints adhered to by added, refined or tailored drghitecture
iral texture.

1 support validating whether the application specific.-architecture adheres
texture by allowing the user to do the following:

b architectural texture;

application specific architecture in accordance with the domain architecture a
hiral texture.

e the application specific architecture to requirements

EIrsa.

bhould support relating-the application specific architecture to requirements w
hbilities:

hg relations established during application architecture design in accordance with b
lication design(level;

F applicatigh specific requirements to corresponding application architectural elen

ng relations between application specific requirements and application archits

lesign.

to the

model

ith the

Lo the

hd the

ntities

th the

inding

ents;

ctural

A tool should
user to do the

SUppOIT relating the application specific architecture to requirements by allowl
following:

— trace references from the core elements at all viewpoints to application requirements;

ng the

— trace references from the core elements at all views and models to application requirements.

9.3.5 Relate the application specific architecture to detailed design

The goal of this task is to map application architectural entities to detailed design elements and/or

vice versa.
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The method should support relating the application specific architecture to detailed design with the
following capabilities:

— mapping application architectural elements to corresponding application specific detailed design
entities;

— establishing relations between bindings of application architecture artefacts and bindings of the
application detailed design specification.

A tool should support relating the application specific architecture to detailed design by allowing the
user to do the following:

9.4

9.4.1

9.4.1.1

The p
applic

9.4.1.4

The fq
proces

— Cd
— Ay
— D
— Ay
— Aj

9.4.1.3

Application architecture documentation

Principal constituents

Purpose

irpose of this subprocess is to document applicatiofispecific architectural dec
ition realization and testing use the documentation.as the basis for performing the

Inputs

llowing inputs should be available to~pérform the application architecture d
s:

nceptual architecture.

chitectural textures.

main design artefacts.

plication architectute viewpoints.
plication archifecture models.

plication architecture views.

Outcomes

The fo

lowing outcomes shall be available as a result of the successful implementation of t

ian elements;

tailed design

sions so that
ir tasks.

bcumentation

he application

architecture documentation process:

— Application architecture(s) specification is produced.

— Application architecture viewpoints are finalized and documented.

— Application architecture models are finalized and documented.

— Application architecture views are finalized and documented.

— Application variability model is finalized and documented.
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94.14 Tas

ks

The organization shall implement the following tasks with respect to the application architecture
documentation process:

architecture documentation for structure and texture.

specific a

rchitecture documentation to identified users.

9.4.2 Assess the application specific architecture documentation

The goal of thIis task is to ensure the application architecture documentation for structure isitra

maintainable

The method s

and texture W

ensuring

analysing

with the lomain architecture;

improvin
architect
model as

A tool should
allowing the

— perform s

use a comnj

9.4.3 Hand

The goal of {
descriptions,

The method
downstream

preparing

conduct gqutomatic consistency checking between application architectural structure and tej

Assess the application specific architecture documentation: Evaluate the application specific

Hand off application specific architecture documentation to downstream users: Deliver the application

and evolvable.

hould support assessing the application specific architecture documentation for str
ith the following capabilities:

consistencies between domain and application architecture structure;

the application specific architecture structure to determineswhether there are co

b and finalizing the application specific architecture documents in terms of cong
ire, architecture viewpoints, architecture models;-atchitecture views and the vari
A set of application architecture documentationg

support assessing the application specificarchitecture documentation for struct
[ser to do the following:

emi-automatic application architecture document generation;

mon format for importing domain artifacts that include variation points.

off application specific-architecture documentation to downstream users
his task is to deliver the application architecture documentation, including r¢
model and datd to identified users.

1sers with the following capabilities:

r application architecture documentation for use by subsequent processes;

reable,

ucture

nflicts

eptual
ability

ure by

kture;

levant

should support handing off the application specific architecture documentatfion to

ensuring

delivering application architecture documentation to application specific stakeholders;

the delivered are correct and complete enough.

A tool should support handing off the application specific architecture documentation to downstream
users by allowing the user to do the following:

stakeholders;

establish
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communication channels and dissemination mechanisms;

disseminate the application architecture specification to subsequent processes and to relevant

document feedback and follow-up actions from/to downstream users and relevant stakeholders.
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9.5 Application architecture evaluation
9.5.1 Principal constituents

9.5.1.1 Purpose
The purpose of this subprocess is to evaluate the application specific architecture. However, the pre-

evaluated parts of the architecture during domain design can be re-assessed in order to confirm their
integrity with the bound variants.

9.5.1.2 Inputs

The following inputs should be available to perform the application architecture evaliratipn process:

— Product management documents including market definition, technology ,scannjng, trade-off
arfalysis for the member product.

— A et of architecturally significant functional requirements for the mémber product.
— A et of architecturally significant quality requirements for the niember product.

— Application architecture design goals, including quality goals.

— K4y drivers of the application architecture.

— Agpplication architecture and its specification.

— Application specific variability.

— Ddgmain architecture documentation.

— Vqriability mechanism pool.

— Aichitecture evaluation process.

9.5.1.3 Outcomes

The fo]lowing outcomes shall be available as a result of the successful implementation of the application
archit¢cture evaluationprocess:

— Findings and recommendations for the application architecture are documented.
— Trpde-off gnalysis results of the member product are documented.

— EMaluation results and recommendations of the member product are documented.

— Adtion plans for improving application architecture are established

9.5.1.4 Tasks

The organization shall implement the following tasks with respect to the application architecture
evaluation process:

— Determine application specific evaluation criteria: Define process, trade-off analysis, measure and
decision criteria used for application specific architecture evaluation.

— Establish application specific measurement techniques: Define techniques for measuring whether the
application specific architecture fulfils quality goals, including application specific quality goals.

— Review evaluation-related information for application architecture: Examine information that will be
used to evaluate the application architecture.
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specific a

recomme

rchitecture fulfils the quality goals.

ndations for improving the application architecture.

architecture.

9.5.2 Determine application specific evaluation criteria

Analyse application architecture and assess stakeholder satisfaction: Ensure that the application

Formulate findings and recommendations for application architecture: Describe findings and

Communicate evaluation results: Report findings and recommendations of the application

The goal of this task is to define process, trade-off analysis, measure, decision criteria that can be used

for evaluating the application architecture.

The method $hould support determining application specific evaluation criteria with the) following

capabilities:

— analysing identified design goals, key drivers and architecturally significant quality requirgments
for evalugting the application architecture;

— analysing application specific quality attributes for evaluating the application architecture, ¢.g. use
case scenprios;

— defining process, trade-off analysis, measure and decision criteria for evaluating the appljcation
architectpire.

A tool should pupport determining application specific evaluatiow'criteria by allowing the user to[do the

following:

— reuse dorpain architecture evaluation criteria;

— document application specific evaluation critexia;

— (semi-)aufomate process, trade-off analysis) measure and decision that are used for evaluating the
applicatign architecture.

9.5.3 Establish application specific measurement techniques

The goal of this task is to define techniques for evaluating whether the application architecture

fulfils application design goals and deals with application specific variability and uses right vafiation

mechanism tq ensure correctbindings from the domain architecture to the application architeclure.

The method |should stpport establishing application specific measurement techniques with the

following cappbilities}

— providing techniques for evaluating whether the application architecture fulfils application |[design
goals andldeals with application specific variability in a correct and complete way;

ensurest

hat necessary quality attributes can be realized.

supporting techniques for evaluating whether the trade-off analysis of the application architecture

A tool should support establishing application specific measurement techniques by allowing the user to
do the following:

— perform (semi-)automatic manoeuvre of the established measurement techniques;

— access the measurement techniques pool.

9.5.4 Review evaluation-related information for application architecture

The goal of this task is to collect and examine relevant and necessary information for application
architecture evaluation, including required application architecture models and views.
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